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ABSTRACT 
 

Image watermarking plan assumes an essential part in the field of image processing. As of late extraordinary 

strategies have been utilized as a part of request to insert an offer of the mystery image imperceptibly into host 

or unique image. The frequency domain procedures, for example, SVD and DWT are accustomed to embedding 

the shares into have image. By embedding the shares into have image ,This can decreased the abuse of the 

information or data .In this paper thinking about the first image and embedding that picture into another image. 

Our proposed strategy depends on the video watermarking in which thinking about contribution as video and 

embedding the image into that video. Keeping in mind the end goal to assess the execution of existing and 

proposed ascertaining the PSNR to accomplish better execution. These techniques are utilized as a part of the 

utilizations of information stowing away in military applications and video observation. Trial comes about ends 

up being the better technique and gives substantial outcomes when contrasted with the other condition of 

workmanship strategies. 

Keywords : Secret Shares, Dwt, Svd, Watermarking,Peak Signal To Noise Ratio(Psnr),Video Watermarking   

 

I. INTRODUCTION 

 

The Internet is a superb deals and appropriation 

channel for computerized resources, however 

copyright consistence and substance administration 

can be a test. Nowadays, advanced images can be 

utilized wherever – with or without assent. Images 

that are spilled or abused can hurt showcasing 

endeavors, brand image and, at last, deals. With a 

single tick, your computerized resources can be 

isolates from your copyright data, so guarding brand 

and licensed innovation resources is basic. 

Watermarking arrangements let you include an 

additional layer of security to your advanced images. 

An advanced watermark is best portrayed by 

contrasting it with a customary paper watermark. 

Conventional watermarks are added to a few kinds of 

paper to offer confirmation of validness. They are 

indistinct, aside from when the paper is held up to a 

light for review. Additionally, advanced watermarks 

are added to computerized pictures in a way that can 

be seen by a PC yet is intangible to the human eye. 

An advanced watermark[1] conveys a message 

containing data about the maker or merchant of the 

picture, or even about the picture itself. A 

computerized watermark is utilized to convey 

copyright data around a picture so as to decrease 

copyright encroachment. A man opening a carefully 

watermarked picture in an imageediting application 

or our Internet-or Windows-Explorer peruser gets 

notice through a copyright image ((c)) that the 

picture contains copyright and possession data. The 

advanced watermark can give a connection to finish 

contact subtle elements for the copyright holder or 

picture merchant, making it simple for the watcher to 

permit the picture, permit another like it, or 

commission new work. Advanced watermarks are 

impalpable to the human eye[2], yet give pictures a 

solid, diligent personality. To help shroud the 

advanced watermark, differs the computerized 
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watermark vitality inside the picture with the goal 

that it stays impalpable in both level and point by 

point[3] zones. The computerized watermark is 

vigorous, surviving numerous average picture alters 

and document arrange changes. 

In most watermarking applications, the checked 

information is probably going to be prepared 

somehow before it achieves the watermark recipient. 

The handling could be lossy pressure, flag 

improvement, and so on . An installed watermark 

may unexpectedly or coincidentally be hindered by 

such handling. Different kinds of preparing might be 

connected with the express objective of ruining 

watermark gathering. In watermarking phrasing, an 

assault is any processingg that may hinder detection 

of the watermark or correspondence of the data 

passed on by the watermark. 

The handled watermarked information is then called 

"assaulted information". An essential part of any 

Watermarking plan is its vigor against assaults. The 

idea of strength is naturally evident: A watermark is 

vigorous on the off chance that it can't be impeded 

without additionally rendering the assaulted 

information futile. Watermark impedance can be 

estimated by criteria, for example, miss likelihood, 

likelihood of bit blunder, or channel limit. For sight 

and sound, the value of the assaulted information can 

be checked by thinking about its perceptual quality or 

mutilation. Henceforth, 7 power can be assessed by at 

the same time thinking about watermark disability 

and the distortion[4] of the assaulted information. An 

assault prevails with regards to overcoming a 

watermarking plan on the off chance that it impedes 

the watermark past adequate points of confinement 

while keeping up the perceptual nature of the 

assaulted information. 

 

II. RELATED WORK  

 

Discrete Wavelet Transform (DWT) 

 

The DWT separates a picture into four sections in 

particular a lower determination guess segment (LL) 

and also horizontal (HL), vertical (LH) and corner to 

corner (HH) detail segments. The LL sub band is 

acquired after low-pass separating both the lines and 

sections and International Journal of Signal and Image 

Processing, contains an unpleasant portrayal of the 

picture. The HH subband is high-pass separated in the 

two headings and have the high-frequency segments 

along the diagonals. The HL and LH sub groups are 

the aftereffects of low-pass separating on one heading 

and high-pass sifting the other way. After the picture 

is handled by the wavelet change, a large portion of 

the data contained in the host picture is amassed into 

the LL picture. LH sub band contains generally the 

vertical detail data which compares to horizontal 

edges. HL band speaks to the even detail data from 

the vertical edges. The procedure can be rehashed[5] 

to acquire various scale wavelet decomposition. 

 

DWT assumes a vital part in the image processing 

field. It has numerous uncommon points of interest 

over other customary changes, for example, Discrete 

Fourier Transform (DFT) and Discrete Cosine 

Transform (DCT). The DFT and DCT are full casing 

changes and thus any adjustment in the change 

coefficient[6] influences the whole picture. 

Notwithstanding, there are situations where the 

change is executed utilizing a piece based way to deal 

with lighten this issue. In view of these reasons, the 

wavelet based watermarking systems are getting more 

centrality. DWT is exceptionally valuable to 

distinguish the territories in the host picture where a 

watermark can be implanted viably. This property 

permits the misuse of the covering impact of the 

human visual framework. At the point when a DWT 

coefficient is changed, the area comparing to that 

coefficient alone is adjusted. 

 

When all is said in done, a large portion of the picture 

vitality is aggregated at the lower frequency subbands 

LL. In this manner implanting watermarks in LL sub 

groups may altogether[7] corrupt the picture. 

Embedding in the low frequency sub-groups, 

notwithstanding, fundamentally enhances the vigor. 

While, the high recurrence sub-groups HH 

incorporate the edges and surfaces of the image and 
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the human eye is less delicate to changes in such sub-

bands. It enables the watermark[8] to be embedded 

without being seen by the human eye. In order to 

enhance the power and impalpability, watermark 

inserting is done in the middle of the road recurrence 

groups HL and LH. 

 

Singular Value Decomposition (SVD) 

 

SVD is a direct polynomial math change which is 

utilized for factorization of a genuine or complex 

framework with various applications in different 

fields of image processing. As a computerized image 

can be spoken to in a network frame with its 

entrances giving the intensity value of every pixel in 

the image, SVD of a picture M with measurements m 

x m is given by: USV=T M Where, U and V are 

orthogonal frameworks and S known as singular 

matrix is a corner to corner lattice conveying non-

negative solitary estimations of framework M. The 

sections of U and V are called left and right particular 

vectors of M, separately. They essentially indicate the 

geometry subtle elements of the first picture. Left 

particular network i.e., U speaks to the flat points of 

interest and left singular matrix i.e., V speaks to the 

vertical subtle elements of the first image. The corner 

to corner estimations of matrix S are organized in 

diminishing request which means that the 

significance of the passages is diminishing from first 

singular value to the last one. This component is 

utilized in SVD based compression methods. There 

are two primary properties of SVD to utilize in 

computerized watermarking plans ,Small varieties in 

singular[9] values don't influence the nature of 

image,Singular estimations of a image have high 

dependability. 

 

 
Figure 1 : A Set Of Color Images Used For Embedding 

Watermark  

 

 
Figure 2 : A Set Of Watermarked Images 

 

III. METHODOLOGY  

 Input Video  

The video can be considered as input. The video 

ought to be in mpg design. In the wake of considering 

the contribution as video the video can be separated 

into frames. So that the many-sided quality gets 

lessened by the diminishing the video into frames. 

The entire processing done on that frame. These 

recordings read utilizing video peruser in the matlab. 

Embedding  method  

An advanced watermarking strategy is alluded to as 

spread-spectrum if the marked signal is gotten by an 

added substance modification. Spread-spectrum 

watermarks are known to be unobtrusively vigorous, 

yet in addition to have a low data limit because of 

host obstruction. 

The framework that utilized for the watermark 

embedding is following: the first image was 

experienced to the discrete wavelet change. The 

watermark image is blended with eigen images inside 

the change area. After watermark addition into eigen 

images the watermarked image is remade by methods 
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for the change. The nature of the remade 

watermarked image is figured as a component of the 

embedding framework parameters. The PSNR is 

utilized for picture quality estimation 

Binary conversion  

This changes over the shading picture to a binary 

picture. The yield picture BW replaces all pixels in 

the information picture with luminance more 

prominent than level with the esteem 1 (white) and 

replaces every other pixel with the esteem 0 (dark). 

Indicate level in the range [0,1]. This range is with 

respect to the flag levels feasible for the picture's 

class. In this manner, a level estimation of 0.5 is 

halfway amongst high contrast, paying little mind to 

class. To figure the level contention. 

RGB conversion  

Again changing over the binary Image to color image 

for review purposes . An advanced color image is a 

computerized image that incorporates color 

information for each pixel.A shading picture has three 

esteems (or channels) per pixel and they measure the 

force and chrominance of light. The genuine data put 

away in the computerized image information is the 

splendor data in each ghostly band. 

Watermark Extraction  

Watermark extraction expect to have some unique 

information, e.g. the first picture, eigenvectors, and so 

on. Watermark extraction is performed in two diverse 

ways – discrete wavelet transform is connected to the 

groups of unique and watermarked images and 

extraction by the retrogressive embedding equation is 

finished. The methods of an extraction after different 

assaults, by methods for a few different channels and 

the compression, that was connected to the 

watermarked image, are acknowledged in reason to 

check the watermark strength against assaults. The 

nature of the extricated watermark is ascertained 

utilizing the correlation coefficient. 

In watermark discovery, one tries to discover[10] the 

watermark from the spectral image with no inserting 

data. The watermark ought to be perceptible for 

approved people and subtle for the rest. The strategy 

of watermark detection is fairly like the methodology 

of extraction. In any case, the proprietor of the first 

image has an additional data for distinguishing 

purposes. Considering this reality, the discovery 

strategies are performed. The system of watermark 

recognition in light of the discrete wavelet change 

calculation is connected. This method can be 

considered as an assault with the aim to manufacture 

or degenerate the image.finally mystery picture gats 

separated from the video in the extraction stage. 

PSNR( Peak Signal To Noise Ratio) 

PSNR, is a engineering term for the proportion 

between the most extreme conceivable power of a 

signal and the power of ruining noise that influences 

the constancy of its portrayal. Since many signs have 

a wide[11] unique range, PSNR is generally 

communicated as far as the logarithmic decibel scale. 

PSNR is most ordinarily used to quantify the nature 

of reproduction of lossy pressure codecs (e.g., for 

image compression). The flag for this situation is the 

first information, and the commotion is the blunder 

presented by compression. When contrasting pressure 

codecs, PSNR is an estimation[12] to human view of 

remaking quality. In spite of the fact that a higher 

PSNR by and large demonstrates that the recreation is 

of higher quality. 

 
 

IV. RESULTS  

 

 
Figure 3 : Original Video 
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Figure 4 : Embedded Video 

 
Figure 5 : Extracted Watermark 

 
Figure 6  : Peak Signal To Noise Ratio 

 

V. CONCLUSION   

 

We proposed a watermark plot that satisfies the 

imperative of subtlety and power for shading pictures 

utilizing DWT, SVD, Boolean based secret sharing, 

Here ,when we embedd the image into image the 

procedure accomplishes bring down execution than 

inserting into video.embedding the image in the 

video gives much security than in image embedding. 

we propose the watermarking plan in view of video. 

The secret image can be implanted into video 

utilizing DWT embedding and extricating .the 

execution additionally assessed as far as PSNR and 

accomplishes better execution. our strategy gives 

preferred and substantial outcomes over the other 

condition of workmanship strategies. 
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ABSTRACT 
 

IOT Hardware components can include low-power boards; single-board processors like the Arduino Uno and 

Node MCU. An Arduino Uno is a microcontroller motherboard. A microcontroller is a simple computer that 

can run one program at a time, over and over again and it is very easy to use. But the structure of Arduino is its 

disadvantage, the easy to use hardware/software of Arduino unable a person to learn the basics of many things 

likes Serial communication, ADC, I2C and Arduino libraries are not very efficient in certain parts and waste 

RAM and CPU cycles. NodeMCU is a development board featuring the popular ESP8266 WiFi chip. Its obvious 

advantage over the Arduino  is that it can readily connect to the Internet via WiFi. However, the ESP8266 

breakout board has limited pins although the chip itself has a lot of output ports. The NodeMCU solves this 

problem by featuring 10 GPIO pins each capable of using PWM, I2C and 1-wire interface.This paper provides 

Internet of Things oriented comparison of Arduino Uno and Node MCU boards with suitable selection of the 

hardware development platforms that are capable enough to improve the understanding  of technology and also 

summarizes various capabilities of available hardware development platforms for IoT. 

Keywords : IOT, Arduino Uno, NodeMCU, ESP8266, Microcontroller. 

 

I. INTRODUCTION 

IOT is growing rapidly and our machines can interact 

with each other and act accordingly. Internet of 

Things (IoT) devices enables formerly unimaginable 

levels of remote monitoring and control. The building 

blocks of an IoT device are remarkably similar[1]. 

Here are the three main components-Sensors, 

Microcontrollers, Transmission for a wireless sensor 

node. Sensors – gather information about the 

environment and condition signals before 

transmitting to the microprocessor. Sensors and 

actuators connect to the microcontroller through 

digital or analog General Purpose Input/output 

(GPIO) pins or through a hardware bus. Standard 

communication protocols like I2C and SPI are used 

for intra-device communication with the components 

that are connected with the bus[2]. Adopting 

standards makes it easier to add or swap out 

components that are connected with the bus. 

Microcontrollers – process the signal from sensors, 

determine appropriate responses, and manage power 

consumption and local memory. Microcontrollers 

contain a processor core (or cores), memory (RAM), 

and erasable programmable read-only memory 

(EPROM) for storing the custom programs that run 

on the microcontroller. Microcontroller development 

boards are PCBs with additional circuitry to support 

the microcontroller to make it more convenient to 

prototype with and program the chip. A 

microcontroller is a SoC that provides data processing 

and storage capabilities. The components in an IoT 

node will vary in sophistication, depending on the 

application. But the basic topology of a wireless 

sensor node always includes these elements[3].  

http://engineerexperiences.com/arduino-matlab-installation.html
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Transmission –wireless chips, radio modules and 

protocols needed to transmit the information between 

devices and to the cloud[12]. 

Arduino 

The Arduino is an incredibly flexible micro-controller 

and development environment that cannot only be 

used to control devices, but can also be used to read 

data from all kinds of sensors. Its simplicity and 

extensibility, in addition to its great success and 

adoption by users, has led to the development of a 

variety of hardware extensions and software libraries 

that enable wired and wireless communication with 

the Internet. Power consumption is extremely low, 

which is a result of their CPUs usually running at 8 to 

16 MHz[4][11]. This makes them an ideal solution for 

places where there’s no way to get external power: 

with aggressive enough power saving, an Arduino 

board can run for months on several AA batteries. 

Arduino is the ideal open hardware platform for 

experimenting of the Internet of Things and 

incredibly popular hardware/software platform for 

creating interactive IoT objects and devices. Arduino 

platform, which includes a physical board processor, 

shields with individual libraries of C code, and an 

integrated development environment (IDE) for 

writing, compiling, and uploading code, can also be 

used to read data from all kinds of sensors.field-

programmable gate arrays (FPGA)[5][6]. 

 

1. Power USB:Arduino board can be powered by 

using the USB cable from your computer. All you 

need to do is connect the USB cable to the USB 

connection (1). 

2. Power (Barrel Jack):Arduino boards can be 

powered directly from the AC mains power supply by 

connecting it to the Barrel Jack (2). 

3. Voltage Regulator:The function of the voltage 

regulator is to control the voltage given to the 

Arduino board and stabilize the DC voltages used by 

the processor and other elements. 

4. Crystal Oscillator:The crystal oscillator helps 

Arduino in dealing with time issues. 

5. Arduino Reset:You can reset your Arduino board, 

i.e., start your program from the beginning. You can 

reset the UNO board in two ways. First, by using the 

reset button (17) on the board. Second, you can 

connect an external reset button to the Arduino pin 

labelled RESET (5). 

6. Pins (3.3, 5, GND, Vin): 

 3.3V (6) − Supply 3.3 output volt 

 5V (7) − Supply 5 output volt 

 Most of the components used with Arduino 

board works fine with 3.3 volt and 5 volt. 

 GND (8)(Ground) − There are several GND 

pins on the Arduino, any of which can be 

used to ground your circuit. 

 Vin (9) − This pin also can be used to power 

the Arduino board from an external power 

source, like AC mains power supply. 

7. Analog pins:The Arduino UNO board has five 

analog input pins A0 through A5. These pins can read 

the signal from an analog sensor like the humidity 

sensor or temperature sensor and convert it into a 

digital value that can be read by the microprocessor 

8. Each Arduino board has its own microcontroller 

(11): 
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9. ICSP pin:Mostly, ICSP (12) is an AVR, a tiny 

programming header for the Arduino consisting of 

MOSI, MISO, SCK, RESET, VCC, and GND. It is often 

referred to as an SPI (Serial Peripheral Interface), 

which could be considered as an "expansion" of the 

output. Actually, you are slaving the output device to 

the master of the SPI bus. 

10. Power LED indicator:This LED should light up 

when you plug your Arduino into a power source to 

indicate that your board is powered up correctly. If 

this light does not turn on, then there is something 

wrong with the connection. 

11. TX and RX LEDs:TX (transmit) and RX (receive). 

They appear in two places on the Arduino UNO 

board. First, at the digital pins 0 and 1, to indicate the 

pins responsible for serial communication. Second, 

the TX and RX led (13). The TX led flashes with 

different speed while sending the serial data. The 

speed of flashing depends on the baud rate used by 

the board. RX flashes during the receiving process. 

12. Digital I/O: The Arduino UNO board has 14 

digital I/O pins (15) (of which 6 provide PWM (Pulse 

Width Modulation) output. These pins can be 

configured to work as input digital pins to read logic 

values (0 or 1) or as digital output pins to drive 

different modules like LEDs, relays, etc. The pins 

labeled “~” can be used to generate PWM. 

13. AREF: AREF stands for Analog Reference. It is 

sometimes, used to set an external reference voltage 

(between 0 and 5 Volts) as the upper limit for the 

analog input pins. 

Disadvantages: 

1. The structure of Arduino is its disadvantage. 

2. The easy to use hardware/software of Arduino 

unable a person to learn the basics of many things 

likes Serial communication, ADC, I2C etc. 

3. The Arduino libraries are not very efficient in 

certain parts and waste RAM and CPU cycles. 

4. No integrated support for WIFI network. 

5. Energy consumption is high. 

NodeMCU: 

 The NodeMCU (Node MicroController Unit) is an 

open source software and hardware development 

environment for IOT that is built around a very 

inexpensive System-on-a-Chip (SoC) called the 

ESP8266. The ESP8266, designed and manufactured 

by Espressif Systems, contains all crucial elements of 

the modern computer: CPU, RAM, networking 

(WiFi), and even a modern operating system and SDK 

[7].It uses the Lua scripting language. It is based on 

the eLua project, and built on the ESP8266 SDK 1.4. 

NodeMCU is a development board featuring the 

popular ESP8266 WiFi chip. Its obvious advantage 

over the Arduino or PIC is that it can readily connect 

to the Internet via WiFi[8]. However, the ESP8266 

breakout board has limited pins although the chip 

itself has a lot of output ports. The NodeMCU solves 

this problem by featuring 10 GPIO pins each capable 

of using PWM, I2C and 1-wire interface. NodeMCU 

comes with 128KB RAM and UNO it’s just 2kB RAM 

so NodeMCU is having more ram space.ESP8266 is a 

low-cost, WiFi Module chip that can be configured to 

connect to the Internet for Internet of Things 

(IoT)[9]. NodeMCU is a Firmware on ESP8266. It is 

basically an SoC (System on Chip).System on Chip 

(SoC) is an integrated circuit that integrates all 

components of a computer or other electronic 

systems. Programs for the NodeMCU are written in 

Lua, which is an interpreted programming 

language similar to Python and Ruby. In many 

respects, it’s probably easier to learn than the variant 

of C used by the Arduino. It has a much simpler 

syntax[10][13]. 

Advantages of NodeMCU platform relative to the 

Arduino 
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 Low cost 

 Integrated support for WIFI network 

 Reduced size of the board 

 Low energy consumption 

 

Comparison between Arduino and NodeMCU 

1. NodeMCU is having 4MBytes of ROM (flash) and 

Arduino UNO is just 32 KB,  

2. NodeMCU can store more code compare to 

Arduino UNO. 

3. NodeMCU comes with micro USB port and 

Arduino UNO is comes with USB type B connector, 

micro USB cable is easy available compare to USB 

type B. 

4. NodeMCU development board is smaller in size 

compared to Arduino UNO. 

5. NodeMCU and Arduino UNO priced almost same, 

so you can opt to buy NodeMCU. 

Parameters Arduino Uno NodeMCU 

Processor ATMega328P ESP8266 

Operating voltage 5V 5V 

Clock speed 16 MHz 80 MHz – 

160 MHz 

System memory 2kB 128kB 

Flash memory 32 kB 4MB 

EEPROM 1 kB - 

Communication 

supported 

IEEE 802.11 

b/g/n IEEE 

802.15.4 

433RF BLE 

4.0 via 

Shield 

IEEE 

802.11 

b/g/n 

Development 

environments 

Arduino IDE Arduino 

IDE, Lua 

Loader 

Programming 

language 

Wiring Wiring, C, 

C++ 

I/O Connectivity SPI I2C 

UART GPIO 

UART, 

GPIO 

 

II. CONCLUSION  

The comparative study of Arduino and NodeMCU 

shows how these platforms are promoting the growth 

of IoT by utilizing the specific board as per the 

intended application. The detailed analysis show that  

NodeMCU have higher performance in comparison 

with Arduino in terms of its storage and computing 

speeds. The Arduino libraries are not very efficient in 

certain parts and waste RAM and CPU cycles and 

there is no integrated support for WIFI 

network.Where as NodeMCU equipped with inbuilt 

wifi to connect to internet and store the data to the 

cloud servers if required for further 

processing.NodeMCU is a low cost device is a first 

choice for implementing sensor networks in an IoT 

scenario. 
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ABSTRACT 
 

Recently, the innovation is going on in every field. The exploration in science is developing quickly for the comfort 

of the human life. The principle point of this paper is to plan an automated Smart Floor Cleaner which can be 

controlled by android device for sucking up tidy and soil, for the most part from floors and from different surfaces, 

for example, upholstery and draperies. The controller is used to drive the motors and the suction unit also a couple 

of sensors are used to avoid the obstacles. This can be useful in improving the lifestyle of mankind. With the 

advancement of technology, robots are getting more attention of researchers to make life of mankind comfortable. 

Keywords : Smart Floor Cleaner , Android Device, PMDC Motor, Bluetooth Module, Battery, Vacuum Cleaner. 

 

I. INTRODUCTION 

 

In the cutting edge time, the Smart Floor Cleaner is 

required. Therefore, the cleaner is outlined such that 

it is equipped for cleaning the zone decreasing the 

human exertion just by beginning the cleaning unit. 

In the paper, fundamental core interest is to assemble 

and program it in such a way, that it can move around 

uninhibitedly and clean a particular region by the 

vacuuming process. 

 

In early, 2010 a new automatic floor cleaner robot 

“Mint” was developed by Jen Steffen. Detachable 

clothes were attached for sweeping and mopping 

purposes. For tracking mint used the GPS-like indoor 

localization system. Sawdust is utilized on around 

floor materials to spellbind at all arrangements that 

diminishment generally than chafing to stay away 

from them reality dropped. The sawdust leaked up 

and supplanted separately sunshine. This was 

common in the before in hostelries is as yet utilized as 

a part of a few executioners and fishmongers. It used 

to be common to utilize tea leaves to amass mud from 

floor materials and take out scents. Right now it is 

still very common to utilize diatomaceous earth, or in 

reality any little cat issue write strong, to dispense 

with convergences from floor materials.  There is 

comparatively a broad changeability of base washing 

mechanical assemblies possible today, for example, 

floor supports, programmed floor scrubbers and 

sweepers, and cover extractors that can unlimited 

sterile about fairly sort of inflexible ground surface or 

covered sections of flooring surface in rich not as 

quite a bit of period than it would salary expending an 

outdated washing system. 

 

Robot is an electromechanical machine and used for 

various purposes in industrial and domestic 

applications. Robot appliances are entering in the 

consumer market, since the introduction of Robots. 

Many related appliances from various companies have 

been followed. Initially the main focus was on having 

a cleaning device. As the time pass on many 

improvements were made and more efficient 

appliances were developed. In early, 2010 a new 

automatic floor cleaner robot “Mint” was developed 

by Jen Steffen. Detachable clothes were attached for 
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sweeping and mopping purposes. For tracking mint 

used the GPS-like indoor localization system. 

 

There is not at all unique solo washing technique that 

is appropriate for altogether positions and instances 

and operative washing be subject to upon category of 

cleaning expedient, housework technique and 

likewise the apparatus should be operator responsive. 

Cleaning effort can be materially challenging and an 

essential has been recognized to advanced approaches 

for efficient ergonomics estimation of original 

products. In current years, floor washing machines 

are receiving supplementary general for eventful and 

elderly residents due to absence of workers. However, 

in India, being without a job is additional and hence 

there is an essential to progress a smaller amount 

labour focused on cleaning machine. Hence, the 

present-day task is designed to proposal, expansion 

and assessment of a physically in this proposed 

navigation system, the cleaning robot is not an 

independent device. It can be likewise associated to 

processors or smart phones. 

 

Under overall environments, the duplicate and of the 

cleaning location evidence machine will be 

communicated to processor. The duplicate handing 

out and course preparation are carried out on the 

processor. Operators can regulator the housework 

automaton via human-robot communication 

afterward that, the knowledge of the computer will 

be sent towards cleaning automaton via wireless 

statement. Under the manual regulator manner, the 

processor wills stopover distribution knowledge to 

the cleaning robot, however component. In our 

original, operators can governor the cleaning robot by 

smart receivers. How to sponsor the housework 

presentation lowers than the overall situation, 

specifically, the programmed method is the essential 

of this paper. 

 

II. EXISTING CLEANING DEVICES  

 

In this paper, the mint cleaning robot which is an 

automatic cleaning robot that sweeps and mops hard–

surface floors using dusting and mopping clothes was 

developed. It investigates the product‟s social impact 

with respect to the attitude of the customers towards 

a systematic floor cleaner and how such a robot 

influences their lifestyle. Systematic cleaning was an 

important feature, and modifications to the 

environment to support the navigation of robot. The 

robot employs a systematic cleaning strategy that 

maps the environment using a GPS-like indoor 

localization. [16]  

 

Paper described about some essential characteristics 

that a robot must have and this might help you to 

decide what is and what not a robot is. It will also 

help you to decide what features you will need to 

build into a machine before it can count as a robot. 

Robo Cleaner is a machine that cleans room 

automatically. Once it starts then Robo cleaner 

cleaned whole room. Robo Cleaner which use two 

motors control rear wheels and the single front wheel 

is free. It has 8-infrared sensors, 6-infrared sensors (3 

pair) in left, right and front side for detect wall or a 

obstructs, when the sensors detected any obstructs, 

output of comparator, LM324 is high logic and the 

other the output is low. Microcontroller AT89S51 and 

H-Bridge driver L293 were used to control direction 

and speed of motor. Sensing a obstructs and 

manoeuvring the robot to stay on course, while 

constantly correcting wrong moves using feedback 

mechanism forms a simple yet effective closed loop 

system. As a programmer you get an opportunity to 

“teach” the robot how to move when obstructs is 

come. [15] 

 
Figure 1. Block Diagram of an Advanced Mobile 

Robot for Floor Cleaning 
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The study concluded that, manual work is taken over 

by robotics nowadays. In this paper, an autonomous 

robot for floor cleaning application is proposed. It is 

capable of performing sucking and mopping tasks, 

obstacle detection, and automatic water spray. 

Moreover it is also able to work in manual mode. All 

hardware and software operations are controlled by 

Atmega 328 microcontroller. [5] 

 

This paper presents the design & development of 

Floor Cleaning Robot which can clean and sweep the 

floor. Proposed model of operated in autonomous 

mode as well as in manual mode .  This project deals 

with the designing and development of Floor cleaning 

Machine. The aim of this project work is to develop 

and modernized process for cleaning the floor with 

wet and dry. It is very useful for cleaning the floors. It 

can be used wet and dry; hence it is widely used in 

houses, hospitals, auditorium, shops, computer 

centres, etc. In modern days interior decorations are 

becoming an important role in our life. The motion of 

robot will be controlled by using two wheels coupled 

with centre and side shaft motors. The cost of this 

floor cleaning Robot is very cheap and it is 

advantageous for mobility issues.[1] 

  
Figure 2. Block Diagram of Wireless Floor Cleaning 

Robot 

 

III. COMBINATION OF VACUUME CLEANER, 

FLOOR CLEANER AND DRYER SYSTEM 

 

The mind of the robot is microcontroller. 

Microcontroller peruses information from sensors and 

PC through RF handset and decoder/encoder. It is 

given dc supply as an information; an IC is utilized to 

smooth dc contribution to the microcontroller. As per 

the information sources got from sensors, 

microcontroller drives dc engine and consequently 

cleaner works better at the point when the sack is 

simply swapped than amid vacuuming for some time. 

The extent of the opening toward the end of the 

admission port: Since the speed of the vacuum fan is 

steady, the measure of air going through the vacuum 

cleaner per unit of time is likewise consistent. 

 

IV. BLOCK DIAGRAM OF SMART FLOOR 

CLEANER 

 

The block diagram is a pictorial portrayal of proposed 

robot which is appeared in fig.3. It indicates how the 

different fundamental parts must be associated with 

satisfy the coveted assignment. It portrays the 

hardware of robot undercarriage. It demonstrates the 

principle structure of investigation and cleaning robot 

which comprises of energy sources, dc engines, RF 

transmitter and recipient. The cerebrum of the robot 

is microcontroller. Microcontroller peruses 

information from sensors and PC through RF handset 

and decoder/encoder. 

It is given dc supply as an information; an IC is 

utilized to smooth dc contribution to the 

microcontroller. As indicated by the sources of info 

got from sensors, microcontroller drives dc engine 

and consequently cleaner works better when the sack 

is simply swapped than amid vacuuming for a while. 

 

 
Figure 3. Block Diagram of Smart Floor Cleaner 

 

The size of the opening toward the finish of the 

admission port: Since the speed of the vacuum fan is 

steady, the measure of air going through the vacuum 

cleaner per unit of time is likewise consistent. 
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Regardless of what measure the admission port has, a 

similar number of air particles should go into the 

vacuum cleaner consistently. In the event that the 

port is made littler, the individual air particles should 

move substantially more rapidly all together for them 

all to overcome in that measure of time. At the point 

where the velocity builds, weight diminishes, as 

indicated by Bernoulli's guideline, the drop-in weight 

means a more prominent suction constrain at the 

admission port. 

A. Bluetooth Module 

The Bluetooth is allowed to use in the remote 

correspondence convention as the scope of the 

Bluetooth is not as much as alternate remote 

correspondence conventions like Wi-Fi and ZigBee. 

HC 05 Bluetooth is a remote correspondence 

convention; it is utilized as a part of two gadgets as a 

sending and getting the data. The Bluetooth is 

allowed to use in the remote correspondence 

convention as the scope of the Bluetooth is not as 

much as alternate remote correspondence little. HC 

05 Bluetooth is a remote communication protocol; it 

is utilized as a part of two gadgets as a sending and 

accepting the data. 

 

 
Figure 4. HC-05 Bluetooth Module  

 

HC 05 Bluetooth module interfacing with the 

microcontroller. These days, requests of portable 

telephones and individual correspondence the 

transfer speed is simple and helpful to utilize. The 

Bluetooth innovation deals with the correspondence 

channel of the remote part. The Bluetooth modules 

can transmit and gets the information remotely by 

utilizing two gadgets. The Bluetooth module can get 

and transmits the information from a host framework 

with the assistance of the host controller interface 

(HCI). The UART and USB are the most mainstream 

have controller interfaces and in this article, we have 

examined the UART. 

B. RN-42 Module Interfacing with PIC-

Microcontroller 

RN-42 is class 2 Bluetooth module. It have UART and 

USB correspondence interface. It can both send and 

get information i.e. it can work both as Master and 

slave. It can likewise be used for sound application.  

To interface RN-42 module with PIC microcontroller 

or any microcontroller, you need of voltage level 

moving circuit with RN-42. However, Microchip 

likewise give it arrangement by giving complete good 

board to interface it with microcontroller. RN-42 EK 

board would interface be able to with PIC 

microcontroller specifically by associating UART_RX 

stick of RN-42 Bluetooth module to Tx stick of pic 

microcontroller and UART_TX stick of RN-42 

Bluetooth module to Rx stick of pic microcontroller. 

RN-42-EK board can likewise be associated with PC 

through USB Cable. 

C. How to send/receive commands or data from 

microcontroller to/from RN-42 EK kit 

 

RN-42 have two modes commands mode and data 

mode. Command mode is used to set configuration of 

Bluetooth module like its mode either master or slave, 

baud rate, serial port flow control. Bluetooth module 

should be configured before using data mode. 

Otherwise it will use default values of configuration 

bits and commands. Command mode is used to set 

device name, pin code and baud rate. One thing you 

should keep in mind there is a specific time for 

command mode, you should use command with in 

this time otherwise. Bluetooth module will reach into 

data mode after this time. 

 

The RN-40 EK board is interfaced with the pic 

microcontroller by connecting directly, i.e. UARTRX 
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pin of the RN-40 Bluetooth module to the pic 

microcontroller of TX pin and UART-TX pin is 

connected to the Rx pin of pic microcontroller which 

is shown in fig.4. By using the USB cable, the RN-40 

EK board is connected to the computer. 

 
Figure 5. RN-42 Module Interfacing with PIC-

Microcontroller 

 

In this, android application is utilized and this 

application send and microcontroller move the robot 

in like manner by controlling the equip engines. 

Ultrasonic sensor used to distinguish the obstruction 

in the way of robot .Sensor recognizes the 

impediment separation and demonstrate the value in 

the android application. 

 

V. Working of hardware model 

 

The Smart floor cleaner robot works on automatic 

mode. It is operated through command given by the 

mobile android appllication. This command is 

transmitted to the microcontroller with the help of 

pairing of mobile bluetooth and bluetooth module. 

Microcontroller matchs the data of operator and 

programming and start working. For example if we 

give command of forward motoring, suppose the 

character „a‟ is set for forward motoring in 

microcontroller. The microcontroller match the data, 

if data equals to „a‟ the robot moves in forward 

direction. Similarly all operations are performes in 

this way. The obstacle sensor is use for obstacle 

detection. If it detect the obstacle, then obstacle 

sensor become 1 and buzzer will operate and robot 

will stop working. 

 
 

Figure 5. 3D diagram of Smart Floor Cleaner   

 

 
 

Figure 6. Hardware Model of Smart Floor Cleaner 

 

VI. Conclusion 

 

The different kinds of floor cleaning are used in 

various places such as ordinary floor cleaning 

machine or programmed floor cleaning. In this paper, 

we are utilized the savvy floor cleaning machine. The 

ordinary floor cleaning machine is less proficient than 

the advanced instrument. Along these lines, we are 

centered around savvy, which is worked on battery, 

which has smaller size consequently we can work this 

gadget in business regions, yet extremely valuable in 
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montages, railroad stage, clinics. This innovation is a 

mix of mechanical, electrical and hardware and 

gadgets. In this gadget planning and examination of 

the brilliant floor cleaning machine finished. In this 

paper, used comprise of multitasking part in gadget. 

In which we utilized portable we can achieve our 

objective by utilizing this hardware. Restriction, 

minute vision, remote system and in addition human-

machine communication are done in our framework. 
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ABSTRACT 
 

This paper presents floor cleaning robot used for cleaning the surface. It can be used for domestic and industrial 

purpose. The main feature of this robot is e-Yantra robot and the main component here is the AVR Atmega 2560 

microcontroller, which controls and supervises all process. The robot can perform its work using IoT. It avoid 

obstacles while cleaning. This new structure using e-Yantra is efficient and manageable according to our needs. It 

will be useful in improving the lifestyle of human being. 

Keywords: e-Yantra, IoT, Atmega 2560. 

 

I. INTRODUCTION 

 

For the last few decades, automatic robots-vehicles 

are becoming very famous and common in R&D, 

Industries and home. The research paper details the 

development of E-Yantra floor cleaner also the 

generalise study of e-yantra robot, its specification 

and interfacing programming which required to 

complete this project. E-Yantra is the advanced 

robotic platform having number of functionality. 

There is direct provision in the e Yantra robot to 

interface the servo motor along with the serial 

communication through RS232 so there is no need to 

use two controllers for operation of system. 

 

The project is used for domestic and industrial 

purpose to clean the surface automatically. When it is 

turned ON, it clean the dust by moving all around the 

surface (floor or any other area) as it passes over it. 

The controller is used to drive the motors and sensors 

are used to avoid the obstacles. This can be useful in 

improving the lifestyle of mankind. 

 

In the modern world, the Automatic Floor Cleaner is 

required. Thus, the cleaner is designed in such a way 

that it is capable of cleaning the area reducing the 

human effort just by starting the cleaning unit. In the 

paper, main focus is to build and program it in such a 

way, that it can move around freely and clean a 

specific area.  It uses IR sensors to detect the obstacles 

and hence change its direction while moving and also 

preventing the cleaner to fall from height. Using a 

cleaner mobile robot for house cleaning is more and 

more popular in household work recently. There are 

many brands of cleaner robots in the market for to 

help people to do a tedious cleaning job. From the 

viewpoint of the user, a cleaner robot need design 

useful functions which consist of automatic cleaning 

whole area, automatic home returning and automatic 

service at time schedule user had determined. 

 

The home return function of cleaner robot is also one 

of the factor for automatic completely in customer 

using. The cleaner robots are worked on each 

different house that means cleaner robots are serviced 

in unknown environment. That reason makes cleaner 

robots home return become more and more 

complication. The presented method can easily figure 

out the home and the orientation under unknown 

environment. This robot is small in size, light in 

weight and can clear an area in a domestic 

environment. Robotic cleaning systems have the 

characteristics of being driven differentially. The 
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floor cleaning robot is an integration of moving 

mechanism, cleaning mechanism, control system. 

Robot is an electromechanical machine and used for 

various roles in industrial and domestic applications. 

Many related appliances from different companies 

have been followed. Initially the main focus was on 

having a cleaning device. As the time pass on many 

improvements were made and more efficient 

appliances were developed. 

 

II. LITERATURE REVIEW 

 

[1]The paper presents a floor cleaning robot equipped 

with Swedish wheels. It can be used in crowded 

places such as houses, train station, airport etc. the 

robot can perform its work in autonomous and 

teleoperated mode. Moreover the robot can pivot 

around without turning, can avoid obstacles and is 

provided with automatic power management ability. 

And meanwhile, the kinematics for its control and 

controlling methods are studied and demonstrated. 

This new structure, smooth locomotion capability and 

high working efficiency are verified by 

experimentation. In the early 90s, Denning Company 

and Windsor Industry Company of America 

developed a kind of cleaning robot called RoboScrub. 

The robot use ultrasonic range finders for obstacle 

detection and feature extraction. In addition they are 

provided with high precision laser based navigation 

system. This paper presents a new floor cleaning 

robot, which can move along all direction by its 

Swedish wheels and has four cleaners with automatic 

switching capability. The robot can move 

longitudinally and laterally, pivot around and move 

toward arbitrary direction. 

 

[2] The paper describes a small bot for home floor 

cleaning, and make simple algorithm for the robot to 

any out the cleaning. Robots arc increasingly desired 

for various tasks in many fields. Recently, a cleaning 

bot is developed and is noticed in the station or office 

building. However it is very difficult to manufacture a 

small cleaning bot available in the house floor. 

Because h complex structure is required to collect the 

refuse and to control the robot based on various 

sensors. The target of this study is the small robot, 

and then the bot should be loaded with light parts or 

sensors. Although general navigation for autonomous 

mobile bot is based on ultrasonic sensor vision. 

However, in this study it is attempted IO navigate 

based on only a simple switch sensor. 

 

[3]The paper presents many related appliances from 

various companies have been followed. Initially the 

main focus was on having a cleaning device. As the 

time pass on many improvements were made and 

more efficient appliances were developed. In early, 

2010 a new automatic floor cleaner robot “Mint” was 

developed by Jen Steffen. Detachable clothes were 

attached for sweeping and mopping purposes. For 

tracking mint used the GPS-like indoor localization 

system. 

 

[4]The paper presents a dynamic coordinate method 

for home return of cleaner mobile robot when the 

work of cleaner robot is finished or the battery 

charging is necessary. The salient features of the 

dynamic coordinate calculating for cleaner robot 

home return are which provides with easy implement, 

high reliability, efficiency and coat cheap. The 

orientation and position coordinate of the cleaner 

robot will be easily calculated by the proposed 

method whatever cleaner robot which moving in any 

location under unknown environment area. That 

means we can figure out the position coordinate and 

direction angle of the cleaner robot in real time 

condition. Based on the dynamic coordinate method, 

the cleaner robot can easily find an efficient and the 

shortest way for home returning. The numerical 

results demonstrate the proposed method which is 

useful for home returning of cleaner robot. 

 

III. PROBLEM FORMULATION 

 

In today’s era, the cost of cleaning a floor from labour 

is high. Naturally, the high cost of this simple task has 

inspired alternative solutions. No man power required 

and we also monitor it on remote place.  
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IV. METHODOLOGY 

 

The objective of this project are. Making and design 

floor cleaning robot by using e-yantra monitored by 

IOT application. Cleaning schedule monitor by 

application. To achieve this objective the 

methodology is given below. 

 

 E-YANTRA Module 

 

E-Yantra is the robotic platform which is designed 

and developed by the IIT, Bombay for learning and 

education purpose. It is the advanced robotic platform 

having number of functionality already built in it. 

Along with that there is provision in the system that 

one can interface the external hardware on it for 

different application.  

 

 The Major Components needed for  Designing a 

Robot 

Sensors: For Sensing the environments. 

Actuators: For Movement of robots and its parts. 

Control: Controller/Processor as brain of    Robot. 

Intelligence: User Written Command to perform 

desired set of action. 

Power: A necessity for making a system work. 

Communication: Robot can talk to another robot/PC. 

 

 Flavors of E-yantra robot 

 

1. Master: P89v51RD2 Slave: ATmega2560 

2. Master: ATmega 2560 Slave: ATmega 8 

3. Master: LPC 2148 Slave: 2 x ATmega 8 

 

 
Figure 1. Firebird V Atmega 2560 Platform 

 

 
 

Figure 2. Block diagram of project 

 

 Programming  Software Atmel studio 6.0 

                 

Atmel Studio is the new integrated development 

environment from Atmel. It provides you a modern 

and powerful environment for doing AVR and ARM 

development. Get started by exploring the included 

example projects. Run your solution on a starter or 

evaluation kit. Program and debug your project with 

the included simulator, or use one of the powerful on-

chip debugging and programming tools from Atmel. 

Get productive with the various navigate, refactor and 

intelligence features in the included editor. 

Experience seamless integration with various Atmel 

WEB services like Atmel Video Lounge, Atmel Store 

and datasheets to keep you updated and help you to 

design your solutions. With strong extension 

possibilities and online gallery, it is possible for both 

designers and 3rd party to provide plug-ins and 

customize the environment for best use and 

productivity. Atmel Studio carries and integrates the 

GCC tool chain for both AVR and ARM, Atmel 

Software framework, AVR assembler and simulator. 

All newest Atmel tools are supported including AVR 

ONE!, JTAGICE mkII, JTAGICE3, STK500, STK600, 

QT600, AVRISP mkII, AVR Dragon and SAM-ICE. 

V. APPLICATIONS 

 

e-Yantra robot used in industry, at home, at company 

for cleaning purpose. 
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VI. CONCLUSION 

 

This research facilitates efficient floor cleaning 

operations and detail study of the e-yantra bot. Also 

the interfacing will be done with the help 

programming language. This robot works in 

automatic modes for user convenience. This proposed 

work provides the obstacle detection in case of any 

obstacle that comes in its way. IOT provide wireless 

communication between user and e-yantra floor 

cleaning robot. If there is obstacle in the way of robot, 

it sends the information to the user which gets 

displayed on the LCD. An automatic water sprayer is 

attached which sprays water for mopping purpose for 

the convenience of user. It reduces the labour cost 

and saves time also and provides efficient cleaning.  
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ABSTRACT 
 

Any activity involving burning things/fuels and mixing substances that cause chemical reactions may release 

toxic gases in the process and some activities like construction, mining, transportation, etc. produce large 

amounts of dust which has the potential to cause air pollution. As generation of toxic gases from industries, 

vehicles and other sourcesis tremendously increasing day by day, it becomes difficult to control the hazardous 

gases from polluting the pure air. Air pollution not only brings serious damage to human health but also causes 

negative effects to natural environments. The air pollution occurs due to contamination of air with Carbon 

monoxide (CO), Carbon dioxide (CO2), Nitrogen dioxide (NO2), Sulfur dioxide (SO2) and many other harmful 

pollutants. This pollutant causes serious damage to environment. It also has hazardous effects on human health. 

Carbon monoxide reduces oxygen carrying capacity of the body's organs and tissues which may lead to 

cardiovascular disease. Carbon monoxide causes visual impairment, reduced manual dexterity, reduced work 

capacity, poor learning ability. So it becomes more and more important to monitor and control air pollution. It 

will become easy to control it by monitoring the concentration air pollutant parameters in air. Using laboratory 

analysis, conventional air automatic monitoring system has relatively complex equipment technology, large 

bulk, unstable operation and high cost. 

Keywords : Arduino, Atmega328, DS18B20 Temperature Sensor, MQ2, MQ7, Online Monitoring  

 

I. INTRODUCTION 

 

1.1 Overview 

Pollution can be defined as presence of minute 

particles that disturbs the functioning of natural 

processes and also produces undesirable health effects. 

In other word pollution can affect the natural cycle 

and also can disturb the health of human being. As 

industrialization is growing very extensively pollution 

is also getting introduced at large manner. At present 

there is Air pollution, Water pollution, Soil pollution 

worldwide. This thesis only focuses on Air pollution. 

Air pollution is the presence of contamination or 

minute particles that interfere with human health 

and environment. These pollutants basically results 

from vehicles, industries. The World Health 

Organization states that 2.3 million people die each 

year due to causes directly attributed by air pollution. 

Based the fact above mentioned, the human should 

focus on air pollution monitoring. There are two 

methods for monitoring air pollution at present. One 

is passive sampling (non-automatic), and other is 

continuous online monitoring (automatic). The 

Passive sampling uses simple equipment but it does 

not provide the real time values.  

 

The procedure of continuous online monitoring uses 

sensors to monitor the parameters, and then send to 
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control center by network. The way of data transfer 

includes wired and wireless systems. Even though 

system is reliable it is having short comings at large 

and dynamic range, such as complex network cabling, 

expensive etc. With extensively developing 

communication technologies, now a day’s air 

pollution monitoring system is often designed in 

wireless mode. At present, the wireless mode in air 

pollution monitoring deals with GSM, GPRS, etc. But 

these modes are high cost in both installation and 

maintenance. But on the other hands Wireless sensor 

networks have been rapidly developed during recent 

years and used on the large scale at military, 

industries too. Based on these advantages, it is now 

being applied in environmental monitoring [4].In 

order to implement such system single chip 

microcontroller along with array of sensors, IOT 

module and Global positioning system module (GPS-

module) is used. This system measures concentration 

of gases such as CO, NO2 andSO2 using 

electrochemical sensors. The hardware unit gathers 

air pollutants levels also pack them into the frame 

with GPS physical location, time and date. The frame 

is uploaded to the IOT modem and transmitted to the 

central server via IOT. Central server is interfaced to 

Google maps to display location of hardware unit. The 

system is low cost and energy efficient in terms of 

sensors. 

1.2 Problem Identities 

 Although the urbanization brings a higher 

economic development, the excessive population 

concentration will cause environmental damage and 

pollution like air pollution, noise pollution, water 

pollution etc. Due to leakage of gas in the real time 

applications like cooking (LPG) gas in our homes, 

leakage in oil & gas industries, leakage in pipelines of 

transfer of LPG gas & exposures to pollutants etc need 

to be detected & may results in the harm to human 

systems like nervous, cardiovascular systems. 

1.3 Objectives of the work 

The purpose of this planning is to establish the scope 

of the project in terms of the major functions, 

performance issues and technical constraints. The 

plan will provide an estimate of the size of the 

product, the effort required and the duration. This 

plan will also consider the risk encountered during 

the project and the strategies for dealing with them. 

The plan will also discuss the detailed schedule of 

various subtasks within the project and also the 

resources needed to accomplish them.  

II. LITERATURE REVIEW 

  

1. Zigbee Based Wireless Air Pollution Monitoring 

System Using Low Costand Energy Efficient Sensors. 

Mr.Vasim K. Ustad, Prof.A.S.Mali , Mr.SuhasS.Kibile, 

PG Student, Department of Electronics Engineering, 

Tatyasaheb Kore Institute of Engineering 

&Technology,Warananagar, Maharashtra, India. 

Air pollution is a major environmental health 

problem affecting the developing and the developed 

countries a like. The effects of air pollution on health 

are very complex as there are many different sources 

and their individual effects vary from one to the other. 

These chemicals cause a variety of human and 

environmental health problems Increase in air 

pollution effects on environment as well on human 

health, so this paper contain brief introduction about 

air pollution. To monitor this pollution wireless 

sensor network (WSN) system is proposed. The 

proposed system consists of a Mobile Data-

Acquisition Unit (Mobile-DAQ) and a fixed Internet-

Enabled Pollution Monitoring Server. The Mobile-

DAQ unit integrates a single-chip microcontroller, air 

pollution sensors array, and Global Positioning 

System Module (GPS Module).The Pollution-Server is 

a high-end personal computerapplication server with 

Internet connectivity. The Mobile-DAQ unit gathers 

air pollutants levels (CO, NO2, andSO2), and packs 

them in a frame with the GPS physic allocation, time, 

and date. The frame is transmitted to the Pollution-

Server via xigbee module. The Central-Server is 

interfaced to Google Maps to display the location of 

hardware unit. We can connect database server to the 

Pollution- Server for storing the pollutants level for 

further usage by various clients such as environment 
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protection agencies, vehicles registration authorities, 

and tourist and insurance companies. 

2 Pollution Monitoring System using Wireless 

SensorNetwork in Visakhapatnam 

P.VijnathaRaju,M.Tech Student R.V.R.S.Aravind, 

Associate Professor Nova college of Engineering and 

TechnologyJangareddigudem, W.G Distict, Andhra 

Pradesh , India, Department of Electronics and 

Communication Engineering,Sanketika Institute of 

Technology and Management ,Visakhap`antnam, 

India. 

As the technology increase, the degree of automation 

(minimizing the man power) in the almost all sectors 

are also increases. Wireless Sensor Networks (WSN) 

are gaining the ground in all sectors of life; from 

homes to factories, from traffic control to 

environmental monitoring. The air pollution 

monitoring system contains sensors to monitor the 

interested pollution parameter in environment. We 

simulated the three air pollutants gases including 

carbon monoxide, carbon dioxide & sulphur dioxide 

in air because these gases decides the degree of 

pollution level. We can also apply the approach in 

various applications like leaking cooking gas in our 

homes, to alert the workers in oil & gas industry to 

detect the leakage etc. This simulation creates the 

awareness in people in cities. 

III. WEB BASED AIR POLLUTION MONITORING 

SYSTEM USINGSAMRT PHONE. 

 

ShilpaR. Khodve, A .N. kulkarni, dept. Of electronics 

and telecommunication, zeal college of engineering 

and research, pune, india. 

This system have ARM7 LPC2138 is heart of the 

system. Sensors like temperature, smoke, co, no are 

interfaced with microcontroller which is use for the 

environmental monitoring air pollution and relay for 

load like fan and LED. The relay operates on 12v 

power supply so we are providing this 12volt to relay 

from secondary side of transformer. The system 

designed 5v supply for the module LCD, MAX232, 

sensors which require 5v. But controller LPC2138 and 

Bluetooth module needs +3.3v that we are providing 

by using LM1117 IC that is in SMD(surface mount 

device) package. The controller continuously reads 

the value of sensors and displays it on LCD, and by 

using Bluetooth module these values of sensors are 

sent to android mobile. At the mobile side android 

web server is designed to show the parameters 

worldwide. These values are displayed on the mobile 

window as well as worldwide mobile or PC. Data will 

be viewed by the any engineer from any end of the 

world by this system. If at any time value of 

temperature sensor will increase by threshold that we 

have set 40, FAN will on that is connected as a load to 

relay. It means if temperature increases relay will on 

and it will on the fan. Similarly if value of smoke 

sensor will cross the threshold value that is 45, relay 

will on the LED that is visual indication. And again 

this increased value will also send to mobile using 

Bluetooth module. Different sensors are connected to 

ARM7 via inbuilt ADC. The output of sensor is 

containing the information about different parameter 

values.ARM7 is connected Bluetooth module through 

Max232.The Bluetooth module is used to send the 

data to the Android phone from Hardware. Android 

based server &PC are synchronized through same 

network via same Wi-Fi or keeping hotspot on of 

smart phone. The same screen as desktop computer is 

displayed on the smart phone so that the person from 

Remote locationalso see the current status of various 

parameters .We will first connect the Android phone 

&PC. Once the connection isestablished the 

administrator will be able to monitor wireless sensor 

parameter using the Android phone. Also 

theadministrator can send report via his smart phone 

directly to PC. 

IV. Air Pollution Monitoring System in Solapur City 

using Wireless Sensor Network. 

T.H.Mujawar,V.D.Bachuwar,S.S.Suryavanshi, Ph.D 

Department of Electronics Solapur University Solapur, 

Maharashtra, India. 

Due to advances in technology there is trend in 

miniaturization of devices which demands to develop 

low cost sensor, low power and rugged devices .In 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  26 

view of this Wireless Sensor Networks (WSN) have 

gained importance in various applications: Business, 

Agricultural, Domestic, Industries, Traffic control, 

and environmental monitoring. The paper presents 

Wireless sensor network system used to monitor and 

control the air quality in Solapur city. Environmental 

air pollution monitoring system that measures, SPM 

(Suspended Particulate Matter), NOx, and SO2 are 

proposed. The traditional air quality monitoring 

system, controlled by the Pollution Control 

Department, is extremely expensive. Analytical 

measuring equipment is costly, time and power 

consuming, and can seldom be used for air quality 

reporting in real time. Attempt has been made to 

develop monitoring system using commercially 

available standard pollutant gas sensors and 

CC2530ZDK board that uses 2.4 GHz IEEE 802.15.4 

standard, high performance low power 8051 core, 

which will serve as a node in a Wireless Sensor 

Network. A specific program made with LabVIEW is 

created to configure and supervise the operation and 

the sensing measurements on the network used. 

 

V. Web Based Air Pollution Monitoring System (Air 

Pollution Monitoring Using Smart Phone). 

 

Shilpa R. Khodve, A. N. Kulkarni, Department of 

Electronics and Telecommunication, Zeal College of 

Engineering and Research, Pune, India. 

This system will have ARM7 LPC2138, which is heart 

of the system. Sensors like temperature, smoke, CO, 

NO are interfaced with microcontroller for the 

environmental monitoring air pollution. All the 

parameters of the sensors are displayed on the LCD. 

All the values are sent to the nearby mobile using 

Bluetooth. At the mobile android web page is 

designed to show the All parameters worldwide .these 

values are display on the mobile window as well as 

worldwide mobile so that PC Data will be viewed by 

the any engineer from any end of the world by this 

system. this system will have one more facility as all 

the values are sent by microcontroller to the Mobile. 

Mobile application will note down the coordinates of 

the area with sensor values stored in the form of 

database and Person will be able to view the sensor 

vise air pollution area wise due to the GPS facility. 

One more system feature is that it will show the all 

the values of the sensor on the monitor window as 

well as these values are compared with threshold 

value of the air pollution If any of the value goes 

above the threshold then the system will send the 

message to the administrative part or the engineer.  

 

VI. Industrial Air Pollution Monitoring and Analysis 

System. 

 

JadhavAditya S., PawarVishwajeet P., JorwekarSagar 

R, JadhavVidya P. Computer Engineering, SPPU, 

Maharashtra. 

Safety plays a vital role in today’s life; the main aura 

of safety also comes in under education and work 

system. As use of toxic gases is tremendously 

increasing day by day, it becomes difficult to control 

the hazardous gases. The system existing before was 

based on microcontroller based toxic gas detecting 

and alerting system and the developing system will 

have a complete monitoring system which is IOT 

based. As monitoring is done continuously, we can 

release and share monitoring news at real time too. 

The positioning, analyzing and synchronous display 

can be done with the help of WebGIS. The controller 

makes out a decision plan with the database of 

inquiry rules, and traces the implementation of the 

program. This system could make real time remote 

monitor dynamically and accurately toward the 

monitor scope. It will help us to keep a working staff 

away from danger and a high security can be achieve 

and it will also help the Government authorities to 

monitor the harmful gases emission as “Global 

Warming” perspective too.  

 

 

 

BLOCK DIAGRAM 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  27 

 

 
Figure 1. Block diagram. 

 

WORKING 
 

The MQ4 sensor can sense CH4, MQ7 sensor can 

sense CO, MQ2 sensor can sense smoke, LM35 sensor 

can sense temperature and some other gases, so it is 

perfect gas sensor for our Air Monitoring System 

Project. When we will connect it to Arduino AVR 

ATMEGA328 microcontroller then it will sense the 

gases, and we will get the Pollution level in PPM 

(parts per million). MQ4 (CH4) gas sensor gives the 

output in form of percentage we need to convert it 

into PPM. So for converting the output in PPM. Same 

for others gases also detect the pollution in the air in 

percentage and we know that the value should be in 

PPM . Then our project is based on wireless that is 

operating parameter used is the android phone . For 

that we have to required some programming concepts 

to run the project that's why we have to create a code 

using Aurdino1.6.10. Software. In this software the 

code should be written in simple C language with all 

descriptions of sensors , and other operating system in 

which the code explains how sensor, Wi-Fi module, 

LCD display, and so on should be connected . Whole 

program is dumped into the microcontroller 

ATMEGA328. With this WiFi module 8266 is used 

for trans receiving the data from hotspot from other 

device . And it useful for detecting the quantity of 

polluted gases in the air with that the values are 

display on Android Blynk App in the percentage level 

and if you want to check manually then it is display 

on LCD display. By determining the all the 

percentage value into LCD display and android phone 

it clear that project should be run successfully and it 

will be used further in industrial area, where the 

pollution must be large.  

VII. RESULTS 

 

The behaviour of three sensors observed in various 

conditionsand heating plates in MQ-7 sensor 

produces the more heateven for small change of the 

gas concentration and two sensorget effected during 

simulation. We also observed that materialused in 

construction of sensor, place a vital role in 

accuracyand performance of the pollution system. 

MQ-7 sensor composed by micro AL2O3 ceramic 

tube, TinDioxide (SnO2) sensitive layer, measuring 

electrode andheater are fixed into a crust made by 

plastic and stainless steelnet. The heater provides 

necessary work conditions forsensitive components. 

MQ-7 is able to detect from 20 ppm to2000 ppm of 

concentration in environment. 

1. Online tracking on mobile App 

 
Figure 2. Parameter on blynk app 

 

Figure shows the Air pollution monitoring system on 

online application in which it displays the 

temperature, methane, Co, smoke.  

2. Parameter Display on LCD Screen 
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Fig. Parameter Display on LCD Screen 

 Temperature= 29C 

 CO=16% 

 Smoke 

 Methane 

 

Figure shows the total Air Pollution Monitoring 

model in which all the assembly is the combination of 

IOT and Embedded System. 

 

VIII. CONCLUSION 

 

The system utilizes city buses, industrial areas to 

collect pollutant gases such as CO, CH4 , smoke and 

temperature. The data shows the pollution quantity; 

how much quantity present in air it shows in 

percentage. Here we have successfully design such a 

system which can monitor with the help of our 

android phone which shows the real time air 

pollution percentage present in air which can be 

accessible from anywhere in world so, here we have 

designed circuit which make takes corrective action 

on the increase of air pollution on the particular 

threshold value. The proposed Wireless Air Pollution 

Monitoring System provides real-time information 

about the level of air pollution in these regions, as 

well as provides alerts in cases of drastic change in 

quality of air. This information can then be used by 

the authorities to take prompt actions such as 

evacuating people or sending emergency response 

team. The system utilizes city buses to collect 

pollutant gases such as CO, NO2, and SO2. The 

pollution data from various mobile sensor arrays is 

transmitted to a central several that make this data 

available on the Internet through a Google Maps 

interface. The data shows the pollutant levels and 

their conformance to local air quality standards. 
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Automatic Seed Plantation Robot with e-yantra and IOT 
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ABSTRACT 

 

This paper strives making a robot capable to perform operations such as, to dig the soil as well as to the sow 

seed. The same paper provides the opinion of E-yantra robot which digs that soil and sows those seeds. E-

Yantra is that robotic platform, which has been designed and developed by the IIT, Bombay for learning as well 

as, for the purpose of education. The main component used by means of the e-yantra robot is AVR Atmega 

2560 micro controller that supervises and controls the entire process. Initially the soil is dug by means of a 

robot. After that, the seeds are dispensed. It can be applied through the process of internet of things (IOT). As 

of now, most countries of the world are deprived of the literate human power within agriculture sector. So, 

farmers must improve their techniques used for digging the soil as well as sowing the seeds. This process also 

reduces the requirement of labor in the farm. By means of the mentioned process, seeds are protected from 

damage and also high sowing rate is rendered. 

Keywords : E-yantra, IOT, Atmega 2560, Digging and   Sowing Seed 

 

I. INTRODUCTION 

 

Today India’s record in the progress of agriculture 

over past few decades is quite impressive. In these 

days there are various seed sowing machines 

developed but there is no smartness of work done. 

Manual method includes dispensing the seeds by 

hand.  

 

In ancient days digging the hole in the soil and 

dropping the seeds by using bullock carts, tractors, etc. 

are done, which take various time. Since these process 

requires longer time and hence numbers of human 

powers are required for agriculture process. If skilled 

persons are not available then also it may causes 

several problems during seed plantation. India is one 

of the agrarian nation and haves agrarian economies. 

A large amount of residents in the village depends on 

cultivation to earn their livelihood. 

No occupation in India is as top as agriculture. 

Farmers are in need of seeds for cultivation. The seeds 

are obtained in packets and many organization deals 

with manufacture of seed packets. The robotic 

systems play an immense role in all sections of 

societies, organization and manufacturing units. 

 

The innovative idea of this paper is that soil is dig and 

seeds are sown automatically by using e-yantra robot 

so human efforts are reduces. The e-yantra robot is 

the robotic platform developed by IIT Bombay such 

that various applications are performed in the e-

yantra module. E-yantra module consists of three 

flavours: 

 

Configuration-1: 

Master: P89v51RD2   Slave: ATmega 2560 

 

Configuration-2: 

Master: ATmega 2560   Slave: ATmega 8 

 

Configuration-3: 

Master: LPC 2148   Slave: 2 x ATmega 8 
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Among which this paper works on ATmega 2560 as a 

master configuration. Also, this paper uses the 

concept based on internet of things (IOT). This 

process is totally automated so that the farmers not 

need to visit the farm for work. The one may do the 

work from any place in the world.  

 

This process is automated as well as it does not cause 

any green house gases on earth. This technology is 

safety for all the living beings and do not causes any 

harm. The system is efficient and accurate to use. 

 

II. METHODOLOGY  

 

 Programming Software Atmel studio 6.0 

The coding tool intended for this procedure is Atmel 

studio 6.0. So, that various types of programming 

can be done. 

 E-yantra Module 

E -Yantra is the robot which is developed by the IIT, 

Bombay for education reason. It is the advanced 

robotic platform having number of functions already 

built in it. In addition there is provision in the 

structure so that one can interface the external 

hardware on it for different application.  

 

 Major Building Blocks Of Robot 

The Major Components needed for designing a 

Robot 

a. Sensors: For Sensing the environments.  

b. Actuators: For Movement of robots and its parts.  

c. Control: Controller/Processor as brain of Robot.  

d. Intelligence: User Written Command to perform 

desired set of action.  

e. Power: A necessity for making a system work.  

f. Communication: Robot can talk to another 

robot/PC.  

 

 

Fire Bird V ATMEGA2560 technical specification 

 Microcontroller: 

• Atmel ATMEGA2560 as Master 

microcontroller (AVR architecture based 

Microcontroller) 

• Atmel ATMEGA8 as Slave microcontroller 

(AVR architecture based Microcontroller) 

 

 Sensors: 

• Three white line sensors   (extendable to 7) 

• Five Sharp IR range sensor 

• Eight analog IR proximity sensors 

• Two position encoders (extendable to four) 

• Battery voltage sensing 

• Current Sensing (Optional) 

• Five Ultrasonic Range Sensors (Optional) 

 Indicators: 

• 2 x 16 Characters LCD 

• Buzzer and Indicator LEDs 

 

 Control: 

• Autonomous Control 

• PC as Master and Robot as Slave in wired or 

wireless mode 

 Communication: 

• USB Communication 

• Wired RS232 (serial) communication 

• Wireless ZigBee Communication (2.4GHZ) 

• Wi-Fi communication (if Wi-Fi module is 

installed) 

• Bluetooth communication (if Bluetooth 

wireless module is installed) 

• Simplex infrared communication (From 

infrared remote to robot) 

 Dimensions: 

• Diameter: 16cm 

• Height: 8.5cm 

• Weight: 1100gms 

 

 Power: 
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• 9.6V Nickel Metal Hydride (NiMH) battery 

pack and external Auxiliary power from 

battery charger. 

• On Board Battery monitoring and intelligent 

battery charger. 

 

 
Figure 1. E-Yantra Module 

III. CONCLUSION 

 

The main focus of the paper is its automatic way 

of seed dropping in the soil. Here, soil is dig as 

well as seeds are dropped in proper sequence 

which results in proper germination of seeds. 

This method reduces the labor requirement. By 

using this process wastage of seeds are reduce to 

a greater extent. This system is made for soil 

digging the soil and seed dropping in automatic 

way. The endeavors of this project on the way to 

reduce the man power, time and enhance the 

sowing rate. 
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ABSTRACT 
 

Generally every customer‘s objective is to have defect free product/service at a reasonable cost and almost every 

company‘s objective is to remain competitive, satisfy its customers and maximize its profits by producing at a 

minimum cost.. It can only be achieved by producing efficiently using TQM and keeping the Poor Quality Cost 

Estimation (PQCE) to minimum level. Built- in quality in products and services is now a prerequisite to remain 

competitive and thus no longer a differentiator in today‘s cut throat competitive business climate. The PQCE 

can substantially increase the cost of production/service including inflicting loss to reputation, good will and 

business. PQCE is inversely proportional to profits. Conventionally it includes appraisal, prevention and failure 

costs (internal & external). PQCE remains hidden and cannot be determined or identified from current 

accounting practices and therefore mostly remains unattended. It is a new concept in the developing countries 

especially for public sector due to which most of the business persons/managers do not realize the adverse 

effects of PQCE on their investments and returns. Most of the research so far carried out has mainly focused on 

the Poor Quality Cost Estimation in private sector born by the client, contractor and customer. The project had 

a direct link with the public inconvenience because; it disrupted the traffic and created environmental 

problems along with other issues pertaining to COPC during the construction phase. PQCE is required to be 

identified measured and eliminated from all phases and processes of construction projects that is from project 

inception, defining objectives, planning, designing, procurements, execution, controlling and monitoring etc 

along with minimum disturbance to environment and general public. Results of this research would help the 

public sector organizations to reduce the PQCE in their future construction projects especially keeping in view 

the indirect PQCE due to public inconvenience. 

Keywords : Poor Quality Cost Estimation, Appraisal Cost, Prevention Cost, Failure Cost, Public Sector Project, 

Public Inconvenience 

 

I. INTRODUCTION 

 

A project, irrespective of its size or magnitude, must 

be completed under three constraints, cost, time and 

scope‖ often referred to as the Triple Constraints of 

Project Management. 

 

The fourth dimension can be Quality; it is arguable 

whether quality can actually be a constraint of a 

project. In order to remain competitive Quality has to 

be made a constraint. According to Mohandas and 

Sankara (2008), Quality is the degree to which a 

specific product/or service satisfies the wants of a 

specific consumer. Any change in one constraint is 

likely to trigger change in others too. 

 

Completion of construction projects within the 

specified triple constraints and quality are signs of 

successful project management. It has been generally 

observed that in most of the public sector projects in 
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developing countries, objectives and deliverables are 

not clearly defined which adversely affect the project 

planning, designing and execution, as a result, the 

projects over run the scheduled triple constraints cost, 

time and scope. Therefore, the Poor Quality Cost 

Estimation (PQCE), starts right from project inception 

and definition of its objectives/deliverables. Poor 

project management does not address the causes of 

induction of PQCE which enhances the project cost. 

 

Poor Quality Cost is the cost faced due to production 

of poor quality products and services. There are four 

categories of costs; prevention costs (costs incurred to 

keep failure and appraisal costs to a minimum), 

appraisal costs (costs incurred to determine the 

degree of conformance to quality requirements), 

internal failure costs (costs associated with defects 

found before the customer receives the product or 

service), and external failure costs (costs associated 

with defects found after the customer receives the 

product or service). 

 

This research is focused on public sector projects of 

developing countries, where PQCE is a new concept 

and therefore ignored in project planning and 

execution. The PQCE cannot betraced or identified 

from the existing accounting reports and auditing 

system The Management only understands the 

language of numbers and figures especially the 

financial effect, PQCE cannot be extracted from the 

traditional accounting system, and therefore gravity 

of its adverse effects is not realized by most of the 

project manager. 

 

Causing inconvenience to public and creating 

environmental problems during project execution can 

be considered violation of human rights and 

environmental laws, which are not given due priority 

in developing countries. The implementation and 

observation of municipal and environmental laws is 

not very strong as witnessed on the project under 

study. Due to these reasons, the PQCE on the part of 

project executing agency is also born by the general 

public. 

 

II. LITERATURE REVIEW 

 

Cost of Quality 

 

Most suitable definition for Quality in the 

construction industry, according to David L. Goetsch 

and Stanley B Devis is that, it is a dynamic state 

associated with products, services, people, processes 

and environment that meets or exceeds customer 

expectations and contract requirements/standards or 

Quality can be defined as conformance to the 

standards and fitness for purpose. 

 

Cost of quality is a measure of costs associated with 

achievement or non-achievement of required 

outcome of a project, as agreed in contract between a 

contractor and its employer (Nat R Brisco and Frank 

M Gryna). Juran (1951) has suggested that the cost of 

quality can be understood in terms of the economics 

of the end-product, quality or in terms of the 

economics of the conformance to standards. Quality 

and profitability are directly proportional; high 

quality level in procedures, processes, input materials, 

human resource and management etc results in 

lowering of overall cost (no rework, no wastage), it 

thereby increases profitability. Quality should be 

built in, as they say do it right the first time‖(Carl 

Spetzler et al-2006). 

 

Cost of Quality (COQ) analysis enables organizations 

to identify, measure and control the consequences of 

poor quality. The major goal of a COQ approach is to 

improve the bottom-line by eliminating poor quality 

(Mohandas and Sankara-2008). Understanding the 

cost of quality concept is extremely important in 

establishing a quality management strategy. Quality 

costs are not simple arithmetic sum of factory 

operatio ns. The support processes like maintenance 

and human resources are also major contributors. The 

major quality costs are contributed by incapable 

support processes. Such costs are hidden in the 

standards and can be avoided but the problem is that 

no clear responsibility has been fixed for action to 
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reduce them. COQ, after its recognition can be 

reduced through structural. Costs of quality are 

defined as the sum of costs over the lifecycle of a 

product. Customers prefer high quality products or 

services at a reasonable price. Firms should invest on 

prevention and appraisal costs to ensure that 

customers would have value of their money by 

receiving good quality products or services. It is a 

tradeoff between the prevention & appraisal costs and 

the failure costs to achieve a quality output. Thus, 

quality conformance is inversely proportional to 

failure costs (Mbinira Munthali). 

 

Cost of Quality measurement 

 

According to Deming (1986) the objective of never 

ending improvement‖ in TQM could not be achieved 

without measurement. Osman and Abdul –Razek 

(1996) have contended that 

 

you won‘t be able to manage what you cannot 

measure ‖. It is the measurement which triggers the 

improvement processes. However, Deming (1986) has 

stated that cost analysis for quality is not effective and 

that measuring quality costs to seek optimum defect 

levels is an evidence of failure to understand the 

problem. Quality costs need to be measured not for 

management control, but for the development of 

quality thinking within the organization. The more 

popular approach is that of Juran (1951), he advocated 

the measurement of costs on a periodic basis as a 

management control tool. Measurement of the PQC 

includes following steps: 

 

a. Identify the problems and defects in the output of 

each process.  

b. Identify all activities that exist only because of 

poor quality. Conduct a brainstorming session 

with project team members having first-hand 

knowledge of the process to capture all possible 

causes and process deficiencies to remedy quality 

problems.  

c. Identify the organizational area where the cost of 

each activity is being experienced. These costs 

might appear in one or multiple areas.  

d. Determine the method which will be used to 

calculate the Poor Quality Cost Estimation.  

e. Collect the relevant data and estimate the costs.  

 

Use of the total resources method would require 

identification of the total resources consumed in a 

category and the percentage of those resources used 

for activities associated with remediating the effects 

of poor quality. The unit cost method would require 

identification of the number of times deficiencies 

occur and the average cost for correcting the 

deficiency. Small companies can estimate the Poor 

Quality Cost Estimation easier than large firms. The 

smaller number of personnel and fewer lines of 

communication in small firms make it easier to trace 

and determine costs of events that lead to poor 

quality. The optimum level of investment on quality 

improvement can be determined from the 

information of quality costs. The cost of quality is not 

manageable unless it is measured. 

 

Poor Quality Cost Estimation (PQCE): 

 

It is the cost associated with providing poor quality 

product or service. There are three categories of 

quality costs: prevention costs (costs incurred to keep 

failure and appraisal costs to a minimum), appraisal 

costs (costs incurred to determine the degree of 

conformance to quality requirements) and failure 

costs (internal failure costs, associated with defects 

found before the customer receives the product or 

service and external failure costs, associated with 

defects found after the customer receives the product 

or service)  

 

It is the least cost, less time consuming, and least 

troublesome approach to achieve high quality output. 

Prevention activities kill expected problems before 

they actually appear to affect the quality. Investment 

in prevention processes yields tremendous savings on 

account of appraisal and failure costs. Roberts (1991) 

found that by spending 1% more on prevention 

efforts, the failure costs of construction can be 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 

 

 35 

reduced from 10% to 20%. For example execution of 

a building work based on poor quality design can lead 

to loss of life, property & reputation of the builder, 

along with redoing the whole project. 

 

Appraisal costs 

 

Appraisal cost is associated with the outcome of 

project activities, whereas prevention cost is 

associated with managing the intent. Prevention and 

appraisal costs are unavoidable, to ensure delivery of a 

quality product/service within the given time, scope 

and cost. Providing quality control in construction 

requires an expenditure ranging from 1% to 5% of 

total project costs. 

 

Failure costs 

 

Failure costs are incurred to rectify the 

variation/defects cropped up after execution of a work 

or rework an unsatisfactory job to achieve the 

required specifications. This cost can be divided into 

internal and external costs. Internal failure costs are 

those costs associated with product failure before its 

delivery to the internal or external customer, such as 

scrap, rework, material, labor wastage, and overheads 

associated with production.  

 

Reducing PQC 

 

In any quality improvement exercise, the journey to 

reduce PQCE should begin by evaluating the extent 

of the challenge. The recommended process for 

reducing PQC includes brainstorming and 

investigation to identify the problem areas/causes, 

data collection, analysis, and action plan of an 

improvement strategy. A major by-product of PQC 

evaluation is the identification of those vital few 

segments, which contributes most to PQC. 

 

Considering the size and nature of objective, the 

investment may be required for identification and 

analysis, training, redesign of products, re-

engineering of processes, testing and experimentation, 

and replacement/improvement of equipment. 

Surprisingly, most of the improvement projects 

require little or no costly equipment or facilities. The 

investment is mostly in the analytical work. The 

concept of minimizing Poor Quality Cost Estimation 

includes preventing the failure costs and minimizing 

the appraisal costs. This concept paves a way to create 

processes with a defect free philosophy. 

 

 

 

III. CONCLUSION 

 

When we talk of quality, most people take it as 

quality of finished product/project delivered by a 

contractor. Providing work quality as per required 

specifications is one aspect but the quality in other 

factors like defining project objectives, designing, 

planning, decision making, team building, selection of 

contractor, consultants, contract documents, 

coordination among the major stake holders & 

agencies is also essential to reduce the PQCE. 

 

In order to improve the quality of output and reduce 

the failure costs, the Poor Quality Cost Estimation 

concept has evolved. It comprises of prevention cost, 

appraisal cost and failure costs (Internal and external 

customers). Investment is required in the prevention 

and appraisal costs to reduce the expensive failure 

costs. We cannot improve the system unless we are 

able to measure the failure costs. Identification of 

customer requirements, causes of failure and problem 

areas in the work processes and thereby 

improvement/revision in the product design, project 

planning and work process would improve the work 

quality. It would also reduce the wastage, reworks 

and COPC, along with improving the productivity, 

business and profits. 

 

Area for future research 

 

The area of future research is designing of a process 

for reporting and recording of PQCE during 

execution of construction projects. It would support 
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the management for taking timely decisions and 

remedial actions to check the drain of valuable 

resources. Re-engineering of accounting process 

would eliminate the concept of hidden costs of PQCE. 
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ABSTRACT 
 

In most of the countries, the common medium of travelling is done by public bus transport. The loss due to the 

public bus transport management system is pretty much higher. This paper concentrates mainly to reduce the 

death caused by over loading of the bus, accident caused due to travelling in foot board via automation and 

ticket automation in a smart way. By using the transportation smart card which we have proposed, we 

automate the ticket issuing process to the passenger and money transfer is made cashless. The cashless payment 

is already existing method which is used in different application and has also been used in foreign bus 

transportation system, but the drawback is it has less security. Ticket automation can reduce the cheating done, 

that is travelling without taking ticket and taking ticket for nearby stop and travelling for far distance in a 

crowded bus. The death caused due to the travelling in the foot board is also a serious issue that has to be noted. 

We propose a method of automating the door opening and closing of the bus only at the bus stop without the 

help of the driver. We use a future generation technology named Internet of Things (IoT) for the 

communication purpose, which helps in monitoring the arrival and departure of the bus to each and every stop 

and to maintain the passenger details. The cloud is used to store the database about buses and the passenger. 

Keywords : Public transport management system, Transportation smart card, Automation, IoT 

 

I. INTRODUCTION 

 

The accident caused due to the over loading of the 

passenger is one of the main reasons for the bus 

accident caused. Carrying more passengers than 

capacity by bus has been a problem state.  Some 

transportation medium squeeze people in the spaces 

between the seats. The road safety problem in 

developing countries is much worse than the official 

statistics projects because of widespread of 

underreporting   road accident deaths [1]. Boarding 

the bus while it is in the movement also causes the 

death to the passenger. The boarding of a passenger 

while the bus is in movement as shown in Fig 1. 

 
Fig 1 Passenger boarding the bus by chasing  

         

Around three-fourths of the annual 550 billion rupees 

loss from road accidents was attributed to the 

unorganized truck transport industry. The foundation 
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said over 92,500 people were killed each year in road 

accidents in the country coming under the wheels of 

the overloaded vehicles [1]. The overloading of the 

public bus transport as shown in Fig 2. 

 

 
Fig 2 Overloading of the public bus transport  

 

The vehicle will be less steady, hard to guide and take 

more time to stop. Vehicles respond diversely when 

the most extreme weights which they are intended to 

convey are surpassed. Over-burden vehicles can cause 

the treys to overheat and wear quickly which expands 

the possibility of early, risky and costly 

disappointment or successes [1]. 

 

Bus stop is the connection between travelling 

passenger andbus service system. Both the 

transportation system and passengersatisfaction are 

under the influence of bus stop [2]. The review of past 

researches on waitingtime at bus stop into three 

categories. The first category studied the waiting time 

using microscopic simulation models [3, 4]. The 

second involved studies that compared the actual 

waiting time with the time perceived by passengers [5, 

6]. In the third category, waiting time at busstops was 

estimated based on the vehicles’ arrival information[7, 

8]. 

The main objective of our work is listed below 

 To reduce the death caused by travelling in the 

foot board of the bus. 

 To automate the ticket issue and make cashless 

translation for payment. 

II. EXISTING SYSTEM 

 

In the general way, every transport is controlled by a 

conductor. The conductor will get the cash from each 

passenger and issue ticket. At first, printed papers or 

tokens are utilized as tickets. These days, handheld 

machines are utilized to print tickets. This framework 

has numerous weaknesses. The traveler need to take 

the ticket till reaching the destination, the conductor 

has to guarantee that everybody has the ticket,the 

time taken for ticketing is nearly more what's more, 

more measure of paper is expected to print the Ticket. 

These days conductors are prepared to work the 

handheld ticketing machine.The ticket issued by the 

conductor is as shown in Fig 3. 

 

 
Fig 3 Bus ticket issue by conductor. 

 

Travelling in the foot board of the public bus causes 

more number of death. In most of the buses the doors 

are always opened. This increases a thought of 

boarding the bus while it is in movement which may 

lead to some serious accident. The habit of travelling 

in the foot board has become a trending habit for the 

people in the age between 13-19. This is a serious 

issue which has to be noticed. But there are very few 

methodologies that has been invented, which is not 

efficient.It may come as no shock to city residents 

that 17 persons died and 51 suffered injuries due to 

footboard travelling in 2012. 

 

The payment to the tickets issued are made using cash 

which can lead to time consuming process and can 

create some flaws that will be caused by the 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  45 

conductor. In most of the cases the unsatisfied arises 

due to the reason that the changes are not returned 

correctly. But now-a-days cashless translation is used 

for cashless translation for different sectors. It is not 

more likely been implemented in the bus 

transportation for cash translation. The main motive 

of the cashless translation as shown in Fig 4 

 

 
Fig 4 Motive of the cashless translation 

 

The overloading of the bus is a major issue which 

causes accident. This issue is not event taken into 

consideration. Over loading a vehicle can cause 

damage to some critical parts in the bus and can cause 

accident. The method followed to prevent this 

overloading is pretty much less and some times the 

method to prevent the overloading is not been 

followed. 

 

III. PROPOSED METHODOLOGY 

 

In our methodology, we have a unique barcode for 

each and every bus stop so when the reader reads the 

bar code the door opens automatically. We can also 

intimate the arriving time of the bus to each stop by 

knowing the time at which the bus has reached to the 

before stop. This will be helpful for the passengers to 

know about the approximate time of arrival of the bus. 

The manual ticket issuing process is risky at the peak 

hours and with current rate of population growth 

with insufficient transportation system. By using our 

smartmethodology, we reduce the time consumption 

for issuing the ticket to the passenger. 

The money translation is also made cashless so it 

makes the process easier than the method followed 

before. In our methodology the number of seats 

available is also indicated in the LCD display out side 

the bus which will be helpful for the passenger to 

know that there are any seats available or not to 

board the bus. 

 

A. Work Flow 

 

When the bus arrives to a specific stop the barcode 

reader in the bus reads the code and opens the door 

through which the passenger can get in and also get 

out of the bus. The opens automatically if the code 

matches without the help of the bus driver. The door 

closed automatically after 5 min delay which will be a 

sufficient to board and departure the bus. The flow 

diagram of the door automation as shown in Fig 5. 

 

 
Fig 5 Flow diagram for the automatic door opening 
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Now we move on the to the next methodology, after 

the passenger boards the bus after seeing the number 

of seat available, which is displayed outside bus in 

LCD. There is an automatic lock which is placed in 

every seat for the passenger’s safety and also it helps 

to reduce the ticket cheating in the bus 

transportation. When the passenger shows the 

transportation smart card the data and the time of 

boarding of the passenger is send to the transportation 

department server and in mean while the seat opens 

and the passengers can now use the seat to travel. 

We have placed a barrier sensor which indicates the 

availability of the seat. If the passengers occupy the 

seat, the sensor gives the output high which will 

reduce the count of seat available which is displayed 

in the LCD. 

 

Now when the passenger destination is reached there 

is a common alert made about the next stop so the 

passenger will be ready to departure before few 

minutes. When the passenger shows the 

transportation smart card again to the reader the 

amount is calculated for their travel and the amount 

is automaticallydebited from passenger bank account 

and credited to the transportation department 

account. After the amount transaction only, the lock 

gets opened and the passenger can come out from the 

seat to departure. The transportation department will 

issue emergency unlock card to the bus drivers in 

order to unlock the seats during critical situations.So, 

ifany emergency situation occurs, the bus driver 

useemergency unlock card to unlock the passenger 

from the seat. The technology IoT is used here to 

transmit the data to the transportation department. 

The flow diagram for the above-mentioned 

methodology is shown in Fig 6. 

 
Fig 6 Flow diagram for the safe and smart ticket 

collection 

 

B. Block Diagram  

 

The block diagram for the automaticdoor open 

and ticket automation as shown in Fig 7. 

 

 
Fig 7 Block diagram for both door automation and 

ticket automation. 

 

The alert system consists of both LCD and audio 

system that will alert the passenger before the 

stop is reached. Which helps passenger to get 

ready to departure before the stop reaches. The 

data are stored in the cloud using IoT. 

 

IV. CONCLUSION 

 

The life of a human is more important. All the 

invention and discoveries made are to improve 
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human life. In public bus transportation accident 

caused due to whoever may be the problem is faced 

by the government and it also affects the law-and-

order. We strongly believe that our methodology can 

reduce the death rate due to foot board travel and 

boarding the bus while the bus is in movement. The 

over loading of the bus can vanish if the methodology 

which we have proposed is followed.Apart from this 

by automating the bus ticket, we can reduce the 

cheating done and also reduce the loss due to the bus 

transportation for the government to a great extent. 

Using of Cloud to store data can provide much 

memory to store the data about the passenger and bus. 

The transportation smart card can also be use for 

passenger safety also. Since we have used the 

technology IoT for the communication, it will be 

suitable for the further upgrade of the methodology 

proposed. 
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ABSTRACT 
 

Due to high carrier mobility, the liquid crystals have gained much importance in the field of light and these 

crystals are used in organic light emitting devices. The shape of classical thermotropic liquids is found to be disk 

or rod alike. It is considered that the modification in liquid crystals can be done easily  because of the fact that 

the molecules are joined together sterically. There physical properties are complex due to the reason that their 

molecular structure is not conventional. Since molecules in liquid crystals are polar packed so they tend to 

show ferro or anti-ferroelectric properties. It is observed that the direction of banana-shaped molecules in 

liquid crystals is aligned within layers so some characteristics of ferro-electricity  are found in these crystals. 

The current paper describes the implications of banana-shaped liquid crystals in display mode.  

Keywords: Banana-Shaped, Liquid, Crystal, Molecule. 

 

I. INTRODUCTION 

 

In banana shape, molecules get less freedom to rotate 

due to the existences of bend in the core. It is 

observed that the structure of molecules depressed in 

layers if the cohesion in the chain is strong.  The 

rotation of molecules is found to be hindered as the 

molecules are adjoined within the layers.  

 

 
Figure 1: Comparison of calamitic and bent-core 

molecules and their organization in smectic layers 

 

Spontaneous polarization is found among the layers 

due to directed structure. This polarization can be in 

parallel or non-parallel to the direction of bend. As a 

result, bent core molecules form mesophases so as to 

get through from a parallel alignment in layers. 

 

It is observed that due to the collapsing of layers, 

segments of ribbon are formed in semantic layers. 

These ribbons are arranged in such a way that the 

molecular direction in adjacent ribbons is observed to 

be anti-parallel. As a consequence, some space is 

formed from polar order. 
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Figure 2 : Columnar phases (B1) and intercalated 

smectic phases (B6) resulting from the collapse of the 

polar smectic layers 

 

 

II. RESEARCH STUDY 

 

Aligned calamitic liquid crystals are uniaxial, due to 

their shape and polarization anisotropy, and are 

therefore birefringent, exhibiting different properties 

for light traveling with the electric field propagating 

parallel and perpendicular to the director or optic axis. 

Birefringence is a property usually associated with 

transparent crystals with a noncentrosymmetrical 

lattice structure (e.g., calcite). The free rotation in 

liquids averages out any asymmetry of molecular 

shape and renders the optically isotropic. The electric 

vector of incident plane polarized light entering a 

birefringent medium is split into two mutually 

perpendicular components called the ordinary (o) and 

extraordinary (e) rays. The electric field of the o-ray 

is always perpendicular to the optic axis, so its 

refractive index no is a constant independent of 

propagation direction. 

 

The elastic behavior of a liquid crystal phase under a 

distorting force, such as an electric field or at an 

interface with a solid surface is determined by the 

three elastic constants, k11, k22, and k33 that are 

associated with splay, twist, and bend deformations, 

respectively). The elastic constants are molecular 

parameters and describe the restoring forces on a 

molecule within a liquid crystalline phase in response 

to an external force that distorts the medium from its 

lowest energy configuration. The elastic constants co-

determine the spatial and temporal response of the 

director to applied external electrical and magnetic 

fields. They are also obviously important for surface-

stabilized electro-optic displays displaced from their 

equilibrium states by dielectric interaction with an 

applied electric field. The equilibrium position is then 

restored upon removal of the field by elastic forces 

that originate at the surface between the liquid crystal 

and the orientation layers that cover the device 

substrates. 

 

The flow viscosity of the liquid crystalline state is also 

an anisotropic property, depending on the direction 

of flow of an individual molecule with respect to the 

director at any one point within the medium. Three 

parameters are required to characterize the viscosity 

of the nematic state, due to the shape anisotropy of its 

constituent molecules. These are η1, which is 

perpendicular to the direction of flow, but parallel to 

the velocity gradient; η2, which is parallel to the 

direction of flow, but perpendicular to the velocity 

gradient; and η3, which is perpendicular to the 

direction of flow and to the velocity gradient. The 

bulk viscosity of an unaligned nematic liquid crystal is 

an average of these three viscosity coefficients.  

 

However, individual viscosity coefficients influence 

the optical response times in an electro-optic display 

device, due to the constrained anisotropic 

environment imposed by the boundary conditions 

and the unidirectionality of any applied electric field. 

Such an environment is represented by the rotational 

viscosity γ1, which, in the nematic phase, is 

associated with the movement of a molecule from a 

homogeneous planar conformation parallel to the cell 

surfaces to a homeotropic conformation with the long 

molecular axis (director) perpendicular to the cell 

walls and parallel to the applied electric field. 

 

III. DISCUSSION 

 

In the smectic phase, the molecules are tilted at an 

angle θ from the axis normal to the plane of the layer, 

forming a mirror plane. This tilt angle is a molecular 

property and is the same for all molecules of the same 

compound in the pure state, although it is a 

temperature-dependent physical parameter. However, 

the molecules are free to rotate around the layer 

normal (i.e., around the zenithal axis) on the surface 

of cone. 
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Displays that use liquid crystals generally consist of a 

very thin layer of a nematic or smectic liquid crystal 

mixture enclosed between two transparent parallel 

glass substrates hermetically sealed around the edges. 

The glass plates are held apart by solid spacers (fibers, 

strips, or beads) to form a uniform cell gap (≈ 2–10 

µm), which should be as uniform as possible across 

the visible area of the display. Thicker cells are 

generally not used, because they are turbid, due to 

light scattering, as well as exhibit much longer 

response times. The inner surfaces of the glass 

substrates are coated with a whole series of thin, 

transparent layers with different functions. 

 

The first coating is often a barrier layer (e.g., silica) to 

prevent leaching of ions from the glass substrates into 

the liquid crystal, which should be a dielectric with a 

high resistivity. Color LCDs often incorporate a 

regular pattern of red, green, and blue color filters 

that correspond to the pixel pattern. However, the 

absorption of the other colors at each pixel gives rise 

to insufficient brightness for LCDs driven in 

reflection. Therefore, LCDs with color filters are 

driven in transmission or transflection (transmission 

and reflection) with a powerful backlight. The next 

layer is a transparent conducting material, most often 

indium–tin oxide (ITO), between which the electric 

field is applied; early displays often used NESA. 

 

Passively addressed LCDs with multiplexed 

addressing utilize electrodes in a series of rows on one 

electrode surface and columns on the other electrode 

surface that are arranged orthogonal to each other. 

Actively addressed LCDs use a silicon substrate with a 

series of thin film transistors combined with a 

(structured or unstructured) back electrode on the 

other glass substrate. On top of the electrode surface, 

there may be another thin protective layer to prevent 

migration of ions into the liquid crystal mixture. The 

last layer is an alignment layer that is in direct contact 

with the liquid crystal mixture and is used to induce a 

homogeneous, uniaxial orientation of the local optic 

axis, which is usually coincident with the director in 

the azimuthal plane of the device. The alignment 

layer should induce the desired direction of the 

director at both of the substrate surfaces, depending 

on the type of LCD. In directly addressed or 

multiplexed addressed LCDs, the two glass substrates 

are offset to some extent to allow physical contact 

with the drive electronics. The contacts usually are 

composed of plastic sheets with alternate strips of 

conducting and insulating polymers, whose 

dimensions correspond to the width of the electrodes 

on the substrate. In high-information-content 

displays, electrical contact is often achieved by using 

patterns of conducting adhesives attached directly to 

the motherboard. 

 

IV. SIGNIFICANCE OF THE STUDY 

 

Once the cell has been constructed, it is evacuated 

through a small hole to produce a vacuum and then 

filled with the appropriate liquid crystal mixture 

under an inert atmosphere. The area around the hole 

is cleaned to remove excess liquid crystal and then 

hermetically sealed (e.g., with epoxy resin or even 

gold). The chosen direction of alignment at the glass 

substrates is dependent on the optics of the type of 

LCD. For many types of LCDs, a sheet of polarizer is 

then attached to the outer surface of one or both 

substrates—usually by contact bonding. The 

polarization direction makes angles, α and β to the 

direction of rubbing at each surface and, therefore, 

the optic axis (director) of the liquid crystal mixture. 

Sheets of optical retarders also may be placed between 

the glass substrates and the polarizers. External plastic 

sheets, which scatter more transmitted light through 

a wider viewing angle cone, also may be attached. 

 

The first commercial LCDs were constructed with 

direct addressing. With this type of addressing, the off 

voltage can be zero, and the on voltage can be several 

times the threshold voltage for switching. Therefore, 

in a twisted nematic (TN) LCD, where the electro-

optical characteristic is relatively flat, a good contrast 

can be attained, as well as low power consumption. 

However, the need for displays with higher 

information content (e.g., sophisticated calculators, 
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personal organizers, notebooks, and portable 

computers) requires more complex addressing 

schemes, due to the high cost of using many drivers 

and the absence of sufficient space for the profusion 

of electrical contacts. 

 

A high-information-content display contains a very 

large number of pixels, each of which has to be 

addressed. Individual connections to each element 

would require M × N connections. There is a limit 

above which it is impossible to physically connect all 

the pixels. Multiplex addressing, however, with M 

electrode columns and N electrode rows allows M × N 

pixels to be driven by M + N connections, thereby 

significantly reducing the number of electrode 

connections. 

 

V. CONCLUSION 

 

In an LCD with multiplex addressing, parallel lines of 

electrodes are etched onto both glass substrates and 

then positioned so that they are perpendicular to one 

another, resulting in a matrix of rows and columns. 

Each row is sequentially scanned by a scan or select 

pulse (Vs), whereas the columns are addressed by data 

pulses (Vd), which contain the information to be 

displayed. As voltage is applied sequentially to each 

row, voltage pulses are applied to the corresponding 

columns. When the combination of row and column 

voltages in phase with each other is greater than the 

threshold voltage, the liquid crystal responds to the 

applied voltage and the pixel is turned on. 

 

An appropriate reduction in the voltage applied to 

one electrode turns the pixel off. For most nematic 

LCDs, the root mean square (rms) voltage is the 

relevant switching parameter, because the response of 

the liquid crystal is caused solely by an induced 

polarization of the nematic medium that varies with 

the square of the applied electric field. Unfortunately, 

the number of addressable lines in a multiplexed LCD 

with good legibility is limited, albeit to a much lesser 

extent than direct addressing. 
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ABSTRACT 
 

Cloud computing has grow to be a trend with the supply of innumerable benefits. Cloud has end up an 

emerging well known that brings approximately diverse technology and computing thoughts for internet at 

very low fee. Huge storage centres are provided by the cloud which can be accessed without difficulty from any 

corner of the sector and at any time but there are sure problems and demanding situations confronted via the 

user whilst the use of cloud computing with regard to protection. But new demanding situations popped out to 

ensure Confidentiality, integrity and access manage of the information. To cope with those issues we will be 

predisposed to advise a subject matter that uses threshold cryptography inside which records proprietor divides 

customers in businesses and offers single key to every group in the mean time, that single key (separate via 

method that will become special mystery key) is distribute to every consumer of that cluster for decoding of 

records. The most feature of this subject is that cut again the number of safety key and it additionally make 

certain that entirely attested users can get entry to the outsourced know-how. 

Keywords : Cloud Computing, Threshold Cryptography, Access Control, Authentication, Outsourced Data. 

 

I. INTRODUCTION 

 

Cloud computing is a growing computing paradigm 

inside which sources of the computing infrastructure 

are provided as offerings over the internet.  Data 

security and access management is one in every of the 

most tough on-going evaluation works in cloud 

computing due to customers outsourcing their 

personal data to cloud providers. 

 

Cloud computing growing as a latest paradigm for 

these days era inside the area of engineering and 

information technology. It is their enticing offerings 

like simple to use, on-line, on demand and pay as use 

scheme; it is past any doubt useful for tiny and big 

scale corporations due to it provide offerings at 

extraordinarily low charge. Cloud might be enterprise 

fashions which might be the one call for services to 

the user. Consumer will access those offerings any 

time at wherever inside the international. Demand of 

a cloud person cannot be foreseen due to the fact it 

can modification dynamically on runtime. 

 

 A cloud makes it possible to get right of entry to data 

from anywhere within the global at every time 

supplied internet connection must be available. It’s 

far a type of parallel and allotted device which 

includes a group of interconnected and virtualized 

computers which might be dynamically provisioned 

and represented as one or greater unified computing 

sources based totally on provider degree agreements 

installed through negotiation between the service 

companies and purchasers. There are one-of-a-kind 

styles of cloud depending on wishes. This consists of 

personal cloud, public cloud, community cloud and 

hybrid cloud. public cloud may be accessed using net 

connection by way of any subscriber. Google and 

Microsoft offer public cloud. A private cloud is build 
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for unique organization or employer with gets right of 

entry to restrained to that institution. Community 

cloud is shared among corporation with comparable 

cloud necessities. Hybrid cloud is a aggregate of as a 

minimum any of cloud kind. 

 

Cloud support three forms of offerings i.e. package as 

a Services (SaaS), Platform as a Services (PaaS) and 

Infrastructure as a Services (IaaS). it will be deployed 

in 3 completely exceptional method i.e. private cloud, 

public cloud and hybrid cloud non-public cloud is 

safer than the majority cloud. 

 

IaaS clouds, example Amazon, offer virtualized 

hardware and storage in which the users can install 

their personal applications and offerings. PaaS clouds, 

like Microsoft azure, gives a software development 

environment for customers who assist them to put in 

force and run applications at the cloud. In accordance 

SaaS cloud there are two sorts of cloud, which 

provides software programs to the users. The primary 

organization gives the whole software as a provider to 

the end users that are used without any changes or 

customization. Examples of those styles of clouds are 

Google office automation carrier, like Google 

Document or Google calendar. The second one group 

affords on-demand for internet offerings to the Users, 

which may be used to construct more complex 

applications. 

 

In brand new cryptography, most schemes are 

developed for a situation with one sender and one 

receiver. however, there are eventualities for the 

duration of which numerous receivers (or numerous 

senders) ought to be compelled to percentage the 

ability to use a cryptosystem the most motivation for 

threshold cryptography changed into to increase 

strategies to regulate the multi-sender/multi-receiver 

eventualities. 

 

Many schemes are given to affirm these protection 

requirements but they're complete of collusion assault 

of malicious users and cloud provider supplier and 

extensive computation (because of massive no keys). 

To deal with these problems a topic is advocate, at 

some stage in this subject there square degree 

basically 3 entities: Data Owner (DO), Cloud service 

provider (CSP) and Users. Users square measure 

divided in groups on a few foundation like region, 

challenge, department and corresponding to each 

organization, there may be one key for encoding and 

deciphering of data. Data will be decrypted as soon as 

at the very least threshold range of users can present. 

 

II. LITERATURE REVIEW 

 

Information safety is a prime impediment inside the 

manner of cloud computing. Humans are nevertheless 

fearing to exploit the cloud computing. A few human 

beings consider that cloud is dangerous vicinity and 

once you ship your information to the cloud, you lose 

whole manipulate over it. A method which gives 

protection for facts outsourced at Csp. A few methods 

are given to comfortable outsourced data however 

they're suffering from having massive quantity of 

keys and collusion attack. by means of applying the 

edge cryptography at the user side, it is able to protect 

outsourced records from collusion assault and also 

provide authenticity of users. 

 

Sushil kr saroj, et.al, has posted a research paper 

“threshold cryptography based totally information 

protection in cloud computing” [1].on this paper, a 

brand new method proposed which presents 

protection for information outsourced at Csp. some 

strategies are given to at ease outsourced 

understanding however they are stricken by having 

large quantity of keys and collusion assault. Through 

using the edge cryptography at the user side it 

protects outsourced facts from collusion attack. on the 

grounds that, do stores its information at csp in 

encrypted kind and, keys are identified totally to try 

to do and respected customers group, records 

confidentiality is ensured. to ensure high-quality-

grained get entry to management of outsourced 

knowledge, the subject has used capability list. public 

key cryptography and md5 ensure the entity 

authentication and expertise integrity severally. 
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public key cryptography and d-h trade protected the 

facts from Outsiders and wide variety of keys 

(because in threshold cryptography, there may be one 

key admire every organization) has reduced in the 

projected scheme. 

 

S. sanka et.al, has posted a research paper “comfy 

records get entry to in cloud computing” [3]. on this 

paper, symmetric key and functionality list scheme 

attempted to achieve facts confidentiality and access 

control. on this scheme, facts are encrypted by using 

symmetric keys which might be acknowledged 

simplest to facts proprietor and corresponding records 

users. Csp is locating as garage medium for the 

encrypted statistics. On account that, the saved facts 

are encrypted; Csp is not able to see it. Information 

are in addition encrypted by way of one time secrete 

consultation-key shared between Csp and user via the 

diffie-hellman protocol to defend statistics from 

outsiders during the transmission between csp and 

user. this scheme no doubt provides the entire records 

security but there may be related a key corresponding 

to each person and customers can be massive in 

number in a few packages. so, quantity of keys 

increases. these in turn increase the maintenance in 

addition to security concern of key .so, as to relaxed 

the records we on occasion make use of such a lot of 

keys. this greater paintings have an effect on the 

gadget’s performance so, it is recommendable to 

reduce range of keys. 

 

Sarita kumari has discovered a paper “a research paper 

on cryptography encryption and compression 

strategies” [5]. all through this paper records is any 

fashion of stored digital data. security is concerning 

the protection of assets statistics protection refers to 

protective digital privateness measures that 

rectangular degree applied to prevent unauthorized 

get entry to computers, personal databases and web 

sites. cryptography protects customers via supplying 

practicality for the encryption of facts and 

authentication of opportunity customers. 

cryptography will be a fashionable approaches in 

which of sending very important facts all through a 

secret method. There are several cryptography 

strategies offered and amongst them Aes is one in 

each of the most powerful strategies. The situation of 

modern-day of information protection gadget 

includes confidentiality, authenticity, integrity, non 

repudiation.  

 

In keeping with sultan aldossary et.al, 2016 [6] there 

are numerous security problems returning with this 

generation embody troubles associated with the 

preceding troubles of the internet, network problems, 

software problems, and storage troubles. Sharing 

records in cloud when the cloud provider dealer is 

mistrusted is a hassle, mentioned some method that 

defends information seen by way of the cloud service 

provider whereas it's shared amongst several users. 

This has been carried out to locate the issues that 

have an effect on confidentiality, integrity, and 

handiness of records to find an answer for them. those 

answers can reason safer cloud storage, which is 

capable of additionally purpose a variety of popularity 

from the people and additionally the believe at the 

cloud will growth. 

 

III. MODEL AND ASSUMPTIONS 

 

To recognize proposed scheme higher we take version 

as an instance of actual existence shape. on this model, 

there are three important entities: Data owner, cloud 

service provider and lots of users. records proprietor 

may be a software program industry who save its facts 

on to the csp and the customers may be its personnel 

who view their information from the csp. to begin 

with, all customers get them self registered at do. We 

consider that consumer’s statistics is despatched 

securely to do. Do then fills the entries including Uid, 

Fid and Ar in get admission to right list corresponding 

to every new consumer. do divides users in 

corporations on a few similarity foundation like in 

keeping with their location, department or vicinity 

and gives encryption keys (Rsa and Sha algorithm), 

set of rules (lagrange interpolation formulation) and 

other required things for records outsourcing. this 

encrypted data are stored at csp. These encryption 
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algorithms make sure confidentiality and integrity 

among do and csp. Consumer then request for 

statistics to Csp. Csp initiates key exchanges with the 

consumer; if request is truthful algorithms make sure 

confidentiality between Csp and customers and 

authenticity of user  here user then decrypts the 

statistics with the aid of the use of threshold 

cryptography technique. 

 
Fig 1: Communication Model in the Proposed Scheme 

IV. PROPOSED SCHEME 

 

Problem identification: 

 

There are masses of labor already completed offer to 

provide protection to information keep at cloud 

however in almost survey achieved regarding cloud 

computing the first motive offer for no longer 

adopting is protection purpose. security remains a 

first-rate purpose for no longer entirely fundamental 

cognitive process in cloud. there are also numerous 

achievable attacks on statistics. they're more or much 

less proper. information of information owners are 

processed and maintain at outside servers. So, 

confidentiality, integrity and get entry to of know-

how grow to be extra prone. Since, outside servers are 

operated by commercial provider providers, records 

owner cannot agree with on them as they are able to 

use expertise for their benefits and can ruin 

businesses of data proprietor. Data owner even can't 

consider on customers as they may be malicious. facts 

confidentiality ought to violet via collusion assault of 

malicious customers and service suppliers. 

 

Design: 

 
Fig 2: Main Entities for Data Outsourcing 

Fig gives a block representation of the general data 

flow. It has three network entities, viz. the Data 

Owner, the CSP and users.  

1. Data Owner: Data owner is responsible for upload 

the data. It is a network entity that stores data on 

the cloud server and relies on it for the 

maintenances and storage of the data. 

2. Cloud Service Provider (CSP): It is the cloud 

server that provides significant storage space, 

resources and maintenance for user data. We have 

considered CSP as a trusted entity. 

3. User: User is going to access the data from cloud 

service provider after the authentications receive 

from Csp. 

 

Secret sharing scheme (n,n) refers to methods for 

distributing secret key amongst a group of users, each 

of whom is allocated a share of the secret key. The 

secret key can be reconstructed only when a 

sufficient number of shares are combined together; 

individual shares are of no use on their own. But this 

scheme take more time for reconstructing secret key 

when more number of users are present in one group. 

Threshold cryptography (t, n) is the other type of 

secret sharing scheme there is one data owner and n 

users. The data owner gives a share of the secret key 

to the users, but only when specific conditions are 

fulfilled will the users be able to reconstruct the 

secret from their shares. The data owner accomplishes 

this by giving each user a share in such a way that 
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group of t (for threshold) or more users can together 

reconstruct the secret key but no group of fewer than 

t users can. Such a system is called a (t, n)- threshold 

scheme (sometimes it is written as an (n, t)-threshold 

scheme). But there are few challenges such as, if 

threshold value (t) is too small then there is 

possibility to attack on secret key and if threshold 

value (t) is too big then it take more time for 

reconstructing secret key. So, to address these above 

issues we propose a scheme that uses RSA and SHA 

algorithm for threshold cryptography in which data 

owner divides users in group and gives single key to 

each user groups for decryption of data.  Lagrange 

Interpolation formula is also going to use for 

distributes the separate key in group for each and 

every user.  

V. Methodology 

 

We assume that our model consists of three entities: a 

Csp, a Do and masses of customers related to do. 

initially, all customers are registered at do in the 

course of registration users send their credentials to 

do one among the most focus of this model is to 

authenticate a patron earlier than getting access to 

carrier. we have a propensity to expect that 

consumer’s credentials are sent securely to do. do 

then divide customers in agencies and affords 

encryption keys, tokens, set of rules and one of a kind 

essential things for cozy communication to user 

companies in reaction of registration. a consumer gets 

statistics from csp in a totally personal way once a hit 

authentication of himself at csp. we tend to assume 

that csp carries a big functionality and computational 

strength. we additionally assume that no one will 

breach the protection of csp. Moreover we will be 

predisposed to count on that the algorithm this is 

employed to give you the secrete keys for coding, is 

secure at do. do have garage functionality to store 

some documents and facts and, he's going to execute 

applications conjointly at csp to control his 

documents and knowledge. 

 

 

VI. CONCLUSION 

 

An technique which offers safety for statistics 

outsourced at csp. a few techniques are given to cozy 

outsourced facts but they may be laid low with 

having tremendous quantity of keys and collusion 

attack. viaUsing the brink cryptography on the 

consumer element, it'll protect outsourced data from 

collusion attack. when you consider that, do stores its 

statistics at csp in encrypted kind and, keys are 

renowned solely to try to do and respected users 

institution, facts confidentiality are ensured to ensure 

satisfactory-grained access management of outsourced 

facts, the theme can use threshold majority. 
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ABSTRACT 
 

Commonsense knowledge representation and thinking bolster a wide assortment of potential applications in 

fields, for example, record auto-order, Web seek improvement, theme gisting, social process demonstrating, and 

idea level conclusion and assessment examination. Answers for these issues, notwithstanding, request vigorous 

information bases fit for supporting adaptable, nuanced thinking. Populating such information bases is 

profoundly tedious, making it important to create procedures for deconstructing regular dialect writings into 

conventional ideas. In this work, we propose an approach for viable multi-word realistic articulation extraction 

from unlimited English content, notwithstanding a semantic likeness discovery strategy permitting extra 

matches to be found for particular ideas not officially show in knowledge bases. 

Keywords: Commonsense Knowledge Representation and Reasoning, Natural Language Processing,  Semantic 

Similarity 

 

I. INTRODUCTION 

 

Conventional learning depicts fundamental 

information and understandings that individuals 

secure through involvement, e.g., "something sharp 

may cut your skin, on the off chance that it isn't dealt 

with precisely", "individuals don't prefer to be over 

and over intruded on", "it's better not to touch a hot 

stove", or "on the off chance that you cross the street 

when the flag is as yet red, you are overstepping the 

law".  

 

Practical thinking issues are regularly understood by 

populating learning bases with realistic data and 

afterward executing thinking calculations drawing on 

this information so as to plan new conclusions. Such 

data might be spoken to by means of the utilization of 

customary predicate rationale proclamations [15, 11] 

or by the utilization of characteristic language based 

semantic systems [3]. A conventional actuality, for 

example, "a lounge chair is something for sitting on", 

for instance, is typically spoken to as Couch Has 

Property Sit.  

 

It is clear, at that point, that semantic parsing, i.e., the 

deconstruction of content into numerous word ideas, 

is a key advance in applying realistic thinking to 

regular dialect preparing and understanding, as 

appeared by late ways to deal with idea level 

conclusion and feeling investigation [5, 12]. Parsing, 

besides, ought to be as time-and asset proficient as 

would be prudent, empowering undertakings, for 

example, continuous human-PC association (HCI) [2] 

and enormous social information investigation [4].  

In this work, we propose a chart based procedure for 

successfully and rapidly distinguishing occasion and 

question ideas in open English content. The 

procedure can draw upon previous information bases, 

utilizing syntactic and semantic coordinating to 
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increase comes about with related multi-word 

articulations.  

 

II. RELATED WORK 

 

Commonsense knowledge parsing can be performed 

utilizing a blend of sentence structure and semantics, 

by means of language structure alone (making 

utilization of expression structure syntaxes), or 

measurably, utilizing classifiers in light of preparing 

calculations. Development based parsing [4] offers 

high semantic affectability, the capacity to separate 

information from linguistically off base content, and 

can utilize world learning to pick the in all 

probability parses, however expects access to 

development.  

 

The Open Mind Common Sense (OMCS) venture 

utilizes a grammatical parsing method that thinks 

about characteristic dialect sentences against general 

articulation designs for gathering particular bits of 

judicious information.  

 

OMCS utilizes an absolutely linguistic approach 

incorporating stopwords, accentuation expulsion, 

word stemming to distinguish judicious ideas. 

Grammatical form (POS) labeling includes explaining 

syntactic structure with dialect particular parts of 

discourse. Related work incorporates label grouping 

likelihood [7], while later methodologies utilize 

lexical probabilities. Factual parsing has been perhaps 

the most generally embraced procedure for gathering 

data from content [8], together with dynamic 

realizing, which plans to choose powerful highlights 

[13] concerning semantic comparability recognition, 

past work has essentially utilized machine learning 

methods, for example, bolster vector machines [14], 

dormant semantic ordering [9], straight discriminant 

examination [5], and bit capacities. 

 

III. CONCEPT EXTRACTION  

 

The point of the proposed idea extraction strategy is 

to break content into provisos and, thus, deconstruct 

such conditions into Small Bags of Concepts (SBoC) 

[3], keeping in mind the end goal to nourish these 

into a practical thinking calculation. For applications 

in fields, for example, ongoing HCI and huge social 

information investigation, truth be told, profound 

characteristic dialect understanding isn't entirely 

required: a feeling of the semantics related with 

content and some additional data (influence) related 

to such semantics are regularly enough to rapidly 

perform undertakings, for example, feeling 

acknowledgment and extremity recognition. 

 

IV. From Sentence to Verb and Noun Chunks 

 

The initial phase in the proposed calculation breaks 

content into conditions. Every verb and its related 

thing phrase are considered thusly, and at least one 

idea is removed from these. For instance, the 

condition "I went for a stroll in the recreation center", 

would contain the ideas go walk and go stop. The 

Stanford Chunker is utilized to piece the info content. 

A sentence like "I am heading off to the market to 

purchase vegetables and a few natural products" 

would be broken into "I am setting off to the market" 

and "to purchase vegetables and a few organic 

products". A general suspicion amid provision 

partition is that, if a bit of content contains a 

relational word or subordinating conjunction, the 

words going before these capacity words are 

translated not as occasions but rather as items. The 

subsequent stage of the calculation at that point 

isolates provisions into verb and thing pieces, as 

proposed by the accompanying parse tree: 
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And 

 
 

V. Obtaining the Full List of Concepts 

 

Next, conditions are standardized in two phases. To 

start with, every verb lump is standardized utilizing 

the Lancaster stemming calculation. Second, every 

potential thing piece related with singular verb lumps 

is matched with the stemmed verb so as to distinguish 

multi-word articulations of the frame 'verb in 

addition to protest'.  

 

Questions alone, in any case, can likewise speak to a 

rational idea. To distinguish such articulations, a 

POS-based bigram calculation checks thing phrases 

for stopwords and descriptors. Specifically, thing 

phrases are first part into bigrams and afterward 

prepared through POS designs, as appeared in 

Algorithm 1. POS sets are considered as takes after: 

 

1. ADJECTIVE NOUN: The adj+noun combination 

and noun as a stand-alone concept are added to the 

objects list. 

2. ADJECTIVE STOP WORD: The entire bigram is 

discarded.  

3. NOUN ADJECTIVE: As trailing adjectives do not 

tend to carry sufficient information, the adjective is 

discarded and only the noun is added as a valid 

concept.  

4. NOUN NOUN: When two nouns occur in sequence, 

they are considered to be part of a single concept. 

Examples include butter scotch, ice cream, cream 

biscuit, and so on.  

5. NOUN STOPWORD: The stopword is discarded, 

and only the noun is considered valid.  

6. STOPWORD ADJECTIVE: The entire bigram is 

discarded.  

7. STOPWORD NOUN: In bigrams matching this 

pattern, the stopword is discarded and the noun alone 

qualifies as a valid concept. 
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The POS-based bigram calculation extricates ideas, 

for example, advertise, a few natural products, organic 

products, and vegetables. Keeping in mind the end 

goal to catch occasion ideas, coordinates between the 

question ideas and the standardized verb pieces are 

sought. This is finished by misusing a parse diagram 

that maps all the multiword articulations contained in 

the information bases (Fig. 1). Such an un weighted 

guided chart serves to rapidly recognize multi-word 

ideas, without playing out a thorough pursuit all 

through all the conceivable word blends that can 

frame a practical idea. Single-word ideas, e.g., house, 

that as of now show up in the statement as a multi-

word idea, e.g., wonderful house, truth be told, are 

pleonastic (giving excess data) and are disposed of. 

Along these lines, the calculation 2 can extricate 

occasion ideas, for example, go showcase, get a few 

organic products, purchase natural products, and 

purchase vegetables, speaking to SBoCs to be 

nourished to a realistic thinking calculation for 

additionally handling. 

 

 
Figure 1: Example parse graph for multi-word 

expressions 

VI. CONCLUSION 

 

In this paper, we proposed a novel approach for 

adequately separating occasion and question ideas 

from normal dialect content, helped by a semantic 

closeness identification procedure prepared to do 

successfully finding linguistically and semantically 

related ideas. We likewise investigated how 

information might be utilized to extend the compass 

of coordinating calculations and adjust for database 

sparsity. Future work will include investigation of 

how practical information might be repurposed to 

create considerably more learning by utilizing 

existing rational to recognize common dialect designs 

and, subsequently, match such examples on new 

messages so as to extricate already obscure bits of 

learning. What's more, work will be attempted 

investigating how to make ad hoc learning extraction 

calculations that yield information perfect for quick 

passage into particular realistic information portrayal 

and thinking frameworks. 
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ABSTRACT 
 

The utilization of mobile devices including Tablets, Smart watch, and journals are expanding step by step. 

Android has the real offer in the versatile application showcase. Android versatile applications turn into a 

simple focus for the assailants due to its open source condition. Additionally client's numbness the way toward 

introducing and use of the applications. To distinguish counterfeit and malware applications, all the past 

techniques concentrated on getting authorization from the client and executing that specific portable 

application. Malware identification systems that find and break follows left behind by deceitful engineers, to 

identify seek rank extortion and malware in Google Play. The extortion application is distinguished by 

conglomerating the three bits of confirmation, for example, positioning b3ased, co-audit based and rating based 

proof. At long last amassing every one of the exercises of front running applications, it can be accomplish sure 

precision in arranging considerate standard datasets of malware, false and honest to goodness applications. Also, 

I apply incremental learning way to deal with describe a substantial number of informational collections. It 

consolidated viably for every one of the confirmations for misrepresentation recognition. To precisely find the 

positioning extortion, there is a need to mining the dynamic time frame's to be specific driving sessions, of 

versatile Apps. 

Keywords : Mobile applications, Malware, Ranking, Rating, Google Play. 

 

I. INTRODUCTION 

 

Google play first discharges its application in 

2008.Since that it conveys applications to all the 

Android clients. In Google Play Store, it gives benefits 

that client can find the specific application, buy those 

applications and introduce it on their cell phones. 

Since Android is open source condition all the insight 

about the application clients can be effectively gotten 

to by the application engineers through Google play. 

In Google play 1.8 Million versatile applications are 

accessible and that is downloaded by more than 25 

billion clients over the world. This prompts more 

noteworthy possibility of introducing malware to the 

applications that could influence clients cell phones. 

Google play store utilizes its own particular security 

framework known as Bouncer framework [6] to expel 

the malignant applications from its store. Nonetheless, 

this technique isn't successful as testing some 

applications utilizing infection instruments numerous 

applications are found as noxious which are not 

identified by Bouncer framework [6]. False designers 

utilize look positioning calculation to elevate their 

applications to the best while seeking. In the wake of 

downloading versatile applications from Google play 

clients are requested to give the appraisals and 

surveys about those specific downloaded applications. 

However deceitful engineers give counterfeit 

evaluations and audits about their application elevate 

their application to the best. There are two ordinary 

methodologies utilized for distinguishing malware in 

Google Play. In this way are Static and Dynamic. The 

dynamic approach needs applications to be keep 
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running in a protected situation to identify its 

benevolent. The static approach isn't utilized as the 

need to give a wide range of assault in beginning 

period itself however that is unthinkable as ordinary 

assailants locate the better approach to infuse 

malware on applications.  

The business accomplishment of Android application 

markets, for example, Google Play [1] has made them 

a lucrative medium for submitting extortion and 

malignance. Some fake engineers misleadingly help 

the inquiry positions and prevalence of their 

applications (e.g., through phony surveys and sham 

establishment checks) [2], while malignant designers 

utilize application showcases as a platform for their 

malware [3, 4, 5, 6].  

Existing versatile malware recognition arrangements 

have confinements. For example, while Google Play 

utilizes the Bouncer framework [7] to expel malware, 

out of the 7, 756 Google Play applications we 

dissected utilizing Virus Total [8], 12% (948) were 

hailed by no less than one hostile to infection device 

and 2% (150) were distinguished as malware by no 

less than 10 devices (see Figure). Past work has 

concentrated on powerful investigation of application 

executables [9, 10] and in addition static examination 

of code and authorizations. Be that as it may, late 

Android malware investigation uncovered that 

malware advances hostile to anti-virus devices. 

 

Figure 1: Fair Play system architecture. 

The CoReG module recognizes suspicious, time 

related co-audit practices. The RF module utilizes 

phonetic instruments to distinguish suspicious 

practices detailed by real surveys. The IRR module 

utilizes behavioral data to distinguish suspicious 

applications. The JH module recognizes consent 

slopes to pinpoint conceivable Jekyll-Hyde 

application changes.  

In this project, I try to distinguish both malware and 

hunt rank extortion focuses in Google Play. This mix 

isn't discretionary: I set that malignant designers turn 

to look rank misrepresentation to help the effect of 

their malware.  

Dissimilar to existing arrangements, I assemble this 

work on our perception that deceitful and pernicious 

practices desert indications on application markets. 

We reveal these loathsome demonstrations by 

selecting such trails. For example, the high cost of 

setting up substantial Google Play accounts powers 

fraudsters to reuse their records crosswise over audit 

composing employments, making them liable to 

survey more applications in like manner than 

consistent clients. Asset imperatives can constrain 

fraudsters to post surveys inside brief time interims. 

True blue clients influenced by malware may report 

unsavory encounters in their surveys. Slopes in the 

quantity of "hazardous" authorizations asked for by 

applications may demonstrate kindhearted to 

malware (Jekyll-Hyde) advances.  

Commitments and Results. I propose FairPlay, a 

framework that use the above perceptions to 

efficiently identify Google Play extortion and 

malware (see Figure 1). Our real commitments are: 

• A unified relational, linguistic and behavioral 

approach.I figure the thought of co-audit charts to 

show looking into relations between clients. I create 

PCF, an effective calculation to recognize transiently 

obliged, co-survey pseudo inner circles — shaped by 

commentators with generously covering coreviewing 

exercises crosswise over brief time windows. I utilize 

phonetic and behavioral data to (I) recognize honest 
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to goodness surveys from which we at that point (ii) 

extricate useridentified extortion and malware 

markers. Likewise, I recognize applications with (I) 

consent ask for slopes, (ii) "lopsided" survey, rating 

and introduce checks, and (iii) suspicious audit spikes. 

I produce 28 highlights, and utilize them to prepare 

directed learning calculations [§ 4]. 

• Novel longitudinal and gold standard datasets.I 

contributed a longitudinal dataset of 87, 223 naturally 

posted Google Play applications (alongside their 2.9M 

surveys, from 2.3M analysts) gathered between 

October 2014 and May 2015. I have utilized pursuit 

rank extortion master contacts in Freelancer [16], 

hostile to infection apparatuses and manual 

confirmations to gather highest quality level datasets 

of several false, malware and generous applications. I 

will distribute these datasets close by this work. 

• High Accuracy. FairPlay accomplishes more than 97% 

exactness in characterizing fake and benevolent 

applications, and more than 95% precision in 

arranging malware and favorable applications. 

FairPlay fundamentally beats the malware markers of 

Sarma et al. Besides, we demonstrate that malware 

regularly takes part in seek rank extortion too: When 

prepared on deceitful and considerate applications, 

FairPlay hailed as fake over 75% of the highest 

quality level malware applications. 

• Real-world Impact:Uncover Fraud and Attacks. 

FairPlay finds several false applications that presently 

avoid Google Bouncer's location innovation. I 

demonstrate that these applications are to be sure 

suspicious: the analysts of 93.3% of them shape no 

less than 1 pseudo coterie and 55% of these 

applications have no less than 33% of their 

commentators engaged with a pseudo inner circle. 

Furthermore, FairPlay empowered us to find a novel, 

coercive crusade assault compose, where application 

clients are pestered into composing a positive audit 

for the application, and introduce and survey 

different applications. 

 

II. LITERATURE REVIEW  

In this project [1] the creator proposed another 

technique to recognize malware in versatile 

applications by analyzing the runtime conduct of that 

specific application in the portable condition. The 

creator recommends that surprising conduct versatile 

application can shift from one application to different 

applications. Additionally, it changes from nature of 

that specific application running on various gadgets. 

Utilizing Xposed structure client can change the 

client and framework application without adjusting 

the application package(APK).Depend upon that 

client can set specific conditions to recognize the 

malware in the portable applications.  

In this project [2] the creator proposes some of 

present day machine learning calculations to 

recognize malware. For that these calculations are 

connected to the metadata gathered from the Google 

Play. While the majority of the current strategies for 

distinguishing calculation concentrated on inborn 

qualities of the specific portable application this gives 

an immediate technique to recognize the applications. 

For the setup of the trials the gathered 25k 

information from Google Play. Designers refresh their 

applications specifically interim of days while 

counterfeit applications couldn't be refreshed since its 

transfer of the Google Play. These works concentrated 

on just straight models Future work may concentrate 

on non-liners models.  

In this project [3] the creator proposes the static 

strategy to identify the malware in portable 

applications. In this framework utilizing figuring out 

idea the source code for the suspicious APK 

documents. After that utilizing organized mapping 

creator manufactures the structure for the classes. At 

long last utilizing information stream idea a few 

examples for the distinctive sort of dangers has been 

made and utilize them to distinguish the malware in 

applications. Contingent on the quantity of threading 

design the viability of this technique is computed.  
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In this project [4], creator proposed novel procedure 

for processing a rank conglomeration based on 

network fruition to maintain a strategic distance from 

clamor and deficient information. Proposed technique 

takes care of an organized framework finish issue over 

the space of skew-symmetric grids. The creator 

demonstrates a recuperation hypothesis specifying 

when proposed approach will work. They 

additionally play out a point by point assessment of 

proposed approach with engineered information and 

a recounted think about with Netflix evaluations. To 

discover the arrangements, they used the svp solver 

for grid fulfillment. Rank collection is joined with the 

structure of skew-symmetric networks. Creator 

connected for most recent advances in the hypothesis 

and calculations of framework fulfillment to skew-

symmetric networks. Creator upgraded existing 

calculation for grid finishing dealing with skew 

symmetric information.  

In this project [5] the creator plans to secure the audit 

spanners or spam surveys. The spammer may target 

just on the particular ensure. From that point forward, 

they gave counterfeit audits to that specific versatile 

application by making the distinctive record to survey 

that record. The creator proposes a novel based 

scoring strategy to recognize each and every audit of 

the specific item. The creator makes very suspicious 

as a subset. By utilizing online spammer assessment 

programming the phoniness of the survey is 

ascertained. After the fulfillment of the assessment, 

the outcome demonstrates the compelling to 

anticipate the phony audits.  

In this project [8] the creators have considered the 

issue of distinguishing half and half shilling assaults 

on rating information. The proposed approach 

depends on the semi-managed learning and can be 

utilized for reliable item suggestion. This paper shows 

a Hybrid Shilling Attack Detector or HySAD for short, 

to handle these issues. Specifically, HySAD acquaints 

MCRelief with select viable identification 

measurements and Semi regulated Naive Bayes (SNBλ) 

to definitely isolate Random-Filler show aggressors 

and Average-Filler display assailants from typical 

clients.  

In this project [10], creator announced a review on 

Web spam identification, which completely presents 

the standards and calculations in the writing. In 

reality, crafted by Web positioning spam location is 

for the most part in view of the examination of 

positioning standards of web crawlers, for example, 

Page Rank and inquiry term recurrence. This is not 

the same as positioning misrepresentation recognition 

for portable Apps. They classify every current 

calculation into three classifications in view of the 

sort of data they utilize: content-based strategies, 

connect based techniques, and techniques in light of 

nontraditional information, for example, client 

conduct, clicks, HTTP sessions. Thusly, there is a sub 

order of connection based class into five gatherings in 

light of thoughts and standards utilized: names 

proliferation, interface pruning and reweighting, 

marks refinement, chart regularization, and highlight 

based. 

III. PROPOSED SYSTEM 

It proposes malware detection structure framework 

that viably distinguishes Google Play extortion and 

malware. To identify misrepresentation and malware, 

we propose the incremental learning way to deal with 

describe the dataset. I define the idea of survey 

demonstrating by applying Porter stemmer 

calculation. I utilize worldly session of audit present 

circumstances on distinguish suspicious survey spikes 

got by applications; the application confirmation, for 

example, rating, positioning and survey proof will be 

coordinated by an unsupervised proof total technique 

for assessing the believability of driving sessions from 

versatile Apps. The malware recognition system is 

adaptable and can be reached out with other space 

produced confirm for positioning extortion 

identification. At the point when contrasted with 

other existing frameworks this strategy finds the 

better portable application for the end client. 

Incremental learning approaches adequately describe 

all class of application in Google Play. Additionally in 
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light of the survey, rating and rank given by the client 

is likewise checked. Client can survey after they 

download that specific application utilizing their 

record from application store. 

3.1 ADVANTAGES: 

 Detect fraud ranking in day by day App pioneer 

board.  

 Avoid positioning control.  

 Finds the better mobile application for the end 

client.  

 Incremental learning approach adequately 

describes the substantial measure of application 

confirm points of interest.  

 It gives precise collection when contrasted with 

our current approach. 

 

Fig 2: Incremental Learning approach 

  

IV. CONCLUSION 

 

In this undertaking, I built up an fraud detection 

framework for mobile Apps. In particular, we initially 

demonstrated that misrepresentation occurred in 

driving sessions and gave a strategy to digging driving 

sessions for each App from its chronicled positioning 

records. I distinguished that for the location of the 

rank positioning, rating, and survey based 

confirmation are considered. Additionally, I proposed 

a streamlining based accumulation strategy to 

incorporate all the confirmation for assessing the 

validity of driving sessions from versatile Apps. A one 

of a kind viewpoint of this approach is that all the 

proof can be displayed by measurable speculation 

tests along these lines it is anything but difficult to be 

stretched out with other confirmation from area 

learning to distinguish positioning misrepresentation. 

At last, I approve the proposed framework with broad 

analyses on true App information gathered from the 

Apple's App Store. Test comes about demonstrated 

the viability of the proposed approach. Later on, I 

intend to think about more successful 

misrepresentation prove and investigate the idle 

relationship among rating, survey, and rankings. In 

addition, I will expand our positioning extortion 

location approach with other portable App related 

administrations, for example, versatile Apps 

suggestion, for improving client encounter. 
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ABSTRACT 

The mobile which will be useful in women security which would be controlled from anywhere else. It is also 

highly economic and less expensive; hence GSM is preferred most for this mode of controlling. In this 

application we are maintaining a switch. In the worst situation when we press switch at that time with location 

place will be sent to the android mobile which is enrolled in the memory IC should get a message like help 

needed. We are using LCD to display on the screen while sending message like (message sending to cell). GPS 

gives only the longitude and latitude values but by using Android application in the mobile we can easily get 

the location name from where the message has been sent. The controller takes the switch as its input i.e. when 

some threat has occurred one need to press that switch and the controller makes the GSM module to message to 

the pre-stored number. In this way the concerned person will know the location and they will be able to save 

the candidate. With a wide range of serial communications interfaces, they are also very well suited for 

communication gateways, protocol converters and embedded soft modems as well as many other general-

purpose applications. 

Keywords : GSM, GPS, LCD 

 

I. INTRODUCTION 

 

Even in this modern era women are feeling insecure 

to step out of their house because of increasing crimes 

in our country like harassment, abuse, violence etc., 

The corporate and IT sector are currently in boom. 

Many women are working in corporate even in night 

shifts. There is a feeling of insecurity among the 

working women. 

 

The proposed device is more like a safety system in 

case of emergency. This device can be fitted in a 

jacket (similar to a blazer for women). It is an easy to 

carry device with more features and functions. The 

emergency push button is held to one of the buttons 

of the jacket. The main purpose of this device is to 

intimate the parents and police about the current 

location of the women. A GPS system is used to trace 

the current position of the victim and a GSM modem 

is used to send the message to the pre defined 

numbers. There are several applications that reduce 

the risk of sexual abuse by sending SMS but in our 

model we also provide an audio circuit which is more 

useful for physically challenged people.  In this paper, 

a user can press a button that is located on the project 

with  GPS and GSM technology using microcontroller. 

Once the button is pressed the  microcontroller 

receives the signals from GPS system which has 

present location  information and then the 

microcontroller allows the GSM system to send the 

Alert  Message to the predefined numbers as “MY 

LIFE IS IN DANGER, SAVE ME AT  ADDRESS 

BELOW” followed by GPS link. This project could be 

designed in small  size and light weight something 

like mobile phone so that carrying is not that problem. 

 

https://www.omicsonline.org/scholarly/electrical-engineering-journals-articles-ppts-list.php
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This project requires a Microcontroller, GPS Modem 

and GSM Modem with  SIM 300, DB9 connectors for 

GSM and GPS modem, 16x2 line LCD display, 

LED’s,  Serial port for serial communication between 

microcontroller and the GSM and GPS  modem. 

 

By just simply pressing a single key, this will send the 

Distress Alert message  along with the location to 

your near and dear ones. And if timely actions are 

taken  many misfortunes could be avoided. 

 

II. LITERATURE SURVEY  

 

This paper focuses on a security system that is 

designed solely to serve the purpose of providing 

security to women so that they never feel helpless 

while facing such social challenges. The system 

consists of various modules such as GSM shield (SIM 

900A), Arduino ATMega328 board, GPS 

(GYGPS6MV2), screaming alarm (APR 9600), a set of 

pressure sensors for activation and power supply 

unit.7Limitations:If she may not be in the situation to 

press the switch and also fall down. So to overcome 

this in our proposed work we have used 

accelerometer meter which will sense over force 

exerted onto the women automatically. No manual 

control. 

 This paper describes a GPS and GSM based vehicle 

tracking and women employee security system that 

provides the combination of GPS device and 

specialized software to track the vehicles location as 

well as provide alerts and messages with an 

emergency button trigger. The information of vehicle 

position provided by the device can be viewed on 

Google maps.3 Limitations:If she may not be in the 

situation to press the switch. So to overcome this in 

our proposed work we have used force sensor which 

will sense over force exerted onto the women 

automatically. 

This paper focuses on the proposed model that can be 

used to deal with the problem of security issues of 

women employees using GPS and GSM based vehicle 

tracking.8Limitations:In order to overcome such 

problems faced by women the Safety (women security 

apps) mobile based application is not only necessary 

to use but also plays a pivotal role with android 

software. 
 

III. PROPOSED SYSTEM 

 
Fig1 :Proposed block diagram 

This system has been implemented to secure the 

women from any kind of harassments. Its been 

obtained in three level of security. When a force 

which is higher than the threshold value is applied 

to the women, it was detected by the force sensor 

and system incorporates a screaming alarm that uses 

a buzzer to call out for help. The metal detector 

detects the presence of metals like knife and other 

things present with the kidnappers and with the 

help of shocking circuit, the shock was applied to the 

kidnappers. The shock that was applied is mild. 

 

The GPS is meant for tracking the location of the 

spot and with the help of GSM the emergency 

message is send to the predefined contact . The 

UART is used to communicate with GPS and GSM 

module. The message is sent using peripherals with 

continuous I/O communication. Christo Ananth et al. 

[3] discussed about a system, GSM and GPS has low 

infrastructure cost and it reduces man power. The 

system is fully automatic, hence the probability of 

error is reduced. The data is highly secured and it 

not only solve the problem of traditional meter 

reading system but also provides additional features 
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such as power disconnection, reconnection and the 

concept of power management. The database stores 

the current month and also all the previous month 

data for the future use. Hence the system saves a lot 

amount of time and energy. Due to the power 

fluctuations, there might be a damage in the home 

appliances. Hence to avoid such damages and to 

protect the appliances, the voltage controlling 

method can be implemented. 

 

ARM 7 LPC 2148 

 
Fig2: ARM 7 LPC2148 

ARM7 is most successful and widely used processor 

family in embedded system applications. So we have 

decided to choose ARM7 TDMI based NXP 

controller LPC2148. Also, ARM7 is a balance 

between classic and new Cortex series. ARM7 is 

excellent to get start with in terms of resources 

available on internet and quality documentation 

provided by NXP. It suits perfectly for beginners to 

get in-depth idea about hardware and software 

implementation. 

 

ARM-Advanced RISC Machine is a 32-bit RISC 

(Reduced Instruction Set Computer) processor 

architecture developed by ARM Holdings. Many 

beginners sometimes misunderstood that the ARM is 

microcontroller or processor but in reality, ARM is 

an architecture which is used in many processors 

and microcontrollers. The ARM architecture 

licensed to companies that want to manufacture 

ARM-based CPUs or System-on-Chip products. This 

enables the companies to develop their own 

processors compliant with the ARM instruction set 

architecture. For example, the device we are using 

LPC2148 is ARM architecture based SOC product 

developed by NXP Semiconductor. Similarly, all 

major semiconductor manufacturers like Atmel, 

Samsung, TI etc. they all make ARM based SOCs. 

 

POWER SUPPLY 

 

 
Fig3: Power Supply 

Almost all basic household electronic circuits need 

an unregulated AC to be converted to constant DC, 

in order to operate the electronic device. All devices 

will have a certain power supply limit and the 

electronic circuits inside these devices must be able 

to supply a constant DC voltage within this limit. 

That is, all the active and passive electronic devices 

will have a certain DC operating point (Q-point or 

Quiescent point), and this point must be achieved by 

the source of DC power. The DC power supply is 

practically converted to each and every stage in an 

electronic system. Thus a common requirement for 

all this phases will be the DC power supply. All low 

power system can be run with a battery. But, for 

long time operating devices, batteries could prove to 

be costly and complicated. The best method used is 

in the form of an unregulated power supply –a 

combination of a transformer, rectifier and a filter. 

 

METAL DETECTOR 

 
Fig4: Metal Detector 
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A metal detector is an electronic instrument which 

detects the presence of metal nearby. Metal 

detectors are useful for finding metal inclusions 

hidden within objects, or metal objects buried 

underground. They often consist of a handheld unit 

with a sensor probe which can be swept over the 

ground or other objects. If the sensor comes near a 

piece of metal this is indicated by a changing tone in 

earphones, or a needle moving on an indicator. 

Usually the device gives some indication of distance; 

the closer the metal is, the higher the tone in the 

earphone or the higher the needle goes. Another 

common type are stationary "walk through" metal 

detectors used for securityscreening at access points 

in prisons, courthouses, and airports to detect 

concealed metal weapons on a person's body. 

LCD 

 
Fig5: LCD 

A liquid-crystal display (LCD) is a flat-panel display 

or other electronicallymodulated optical device 

that uses the light-modulating properties of liquid 

crystals. Liquid crystals do not emit light directly, 

instead using a backlight or reflector to produce 

images in color or monochrome. LCDs are 

available to display arbitrary images (as in a 

general-purpose computer display) or fixed 

images with low information content, which can 

be displayed or hidden, such as preset words, 

digits, and 7-segment displays, as in a digital 

clock. They use the same basic technology, except 

that arbitrary images are made up of a large number 

of small pixels, while other displays have larger 

elements. 

FORCE SENSOR 

 
Fig6: Force Sensor 

A force-sensing material  is a material whose 

resistance changes when a force, pressure or 

mechanical stress is applied. They are also known as 

"force-sensitive resistor" and are sometimes referred 

to by the initialism "FSR". 

Force-sensing material consist of a conductive 

polymer, which changes resistance in a predictable 

manner following application of force to its surface. 

They are normally supplied as a polymer sheet or ink 

that can be applied by screenprinting. The sensing 

film consists of both electrically conducting and 

non-conducting particles suspended in matrix. The 

particles are sub-micrometre sizes, and are 

formulated to reduce the temperature dependence, 

improve mechanical properties and increase surface 

durability. Applying a force to the surface of the 

sensing film causes particles to touch the conducting 

electrodes, changing the resistance of the film. As 

with all resistive based sensors, force-sensing 

resistors require a relatively simple interface and can 

operate satisfactorily in moderately hostile 

environments. Compared to other force sensors, 

the advantages of FSRs are their size (thickness 

typically less than 0.5 mm), low cost and good 

shock resistance. A disadvantage is their low 

precision: measurement results may differ 10% 

and more. 

SHOCK CIRCUIT 

A short circuit (sometimes abbreviated to short or s/c) 

is an electrical circuit that allows a current to travel 
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along an unintended path with no or a very low 

electrical impedance. 

VOICE RECORDER 

Voice Recorder is a creative multimedia software 

with built in recording and audio playback. It allows 

you to record sound from a microphone, the line-in 

jack, or music played by another player in WMA or 

WAV formats. 

BUZZER 

 
Fig7: Buzzer 

A buzzer or beeper is an audio signalling device, 

which may be mechanical, electromechanical, or 

piezoelectric (piezo for short). Typical uses of 

buzzers and beepers include alarm devices, timers, 

and confirmation of user input such as a mouse click 

or keystroke. 

GSM 

 
Fig8: GSM 

GSM (Global System for Mobile communication) is a 

digital mobile telephony system that is widely 

used in Europe and other parts of the world. GSM 

uses a variation of time division multiple access 

(TDMA) and is the most widely used of the three 

digital wireless telephony technologies (TDMA, 

GSM, and CDMA). GSM digitizes and 

compresses data, then sends it down a channel 

with two other streams of user data, each in its 

own time slot. It operates at either the 900 MHz or 

1800 MHz frequency band. 

GPS 

 
Fig9:GPS 

Stands for "Global Positioning System." GPS is a 

satellite navigation system used to determine the 

ground position of an object. GPS technology was 

first used by the United States military in the 1960s 

and expanded into civilian use over the next few 

decades. Today, GPS receivers are included in 

many commercial products, such as automobiles, 

smartphones, exercise watches, and GIS devices. 

UART 

 
Fig10:UART 

A UART (Universal Asynchronous 

Receiver/Transmitter) is the microchip with 

programming that controls a computer's interface 

to its attached serial devices. Specifically, it 

provides the computer with the RS-232C Data 

Terminal Equipment ( DTE ) interface so that it 

can "talk" to and exchange data with modems and 

other serial devices. As part of this interface, the 

UART also: A universal asynchronous receiver-

transmitter is a computer hardware device for 

asynchronous serial communication in which the 

data format and transmission speeds are configurable. 

http://searchcio-midmarket.techtarget.com/definition/digital
http://searchnetworking.techtarget.com/definition/TDMA
http://searchmobilecomputing.techtarget.com/definition/wireless
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https://techterms.com/definition/smartphone
https://techterms.com/definition/gis
http://searchcio-midmarket.techtarget.com/definition/microchip
http://searchcio-midmarket.techtarget.com/definition/serial
http://searchnetworking.techtarget.com/definition/RS-232C
http://searchnetworking.techtarget.com/definition/DTE


International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  81 

IV. DESCRIPTION 

 

Whenever woman will feel unsafe she will press the 

button of the device, that event will be recognized by 

LPC 2148 controller. Then controller will generate 

control signal for GPS system , it will send control 

signal through MAX 232 to GPS module. GPS will get 

activated, so it will track the exact location of the 

victim and send this information back to ARM 

controller through MAX 232 interface.   ARM 

controller will generate control signal for GSM 

system, then GSM system will get activated. It will 

send helping message along with the tracked location 

to the already stored contact numbers and police 

station. The location will get updated after every two 

minute and continuously sent location to the already 

stored contact numbers and police station.  

Simultaneously, whenever she will press the button 

of the device, controller will generate control signal 

to shock generator. Shock generator will get activated 

at output we will get shock pulses so that victim will 

give shock to the attacker to protect herself. Shock 

generator is operated through driving and isolating 

circuit. Isolating circuit will provide isolation 

between ARM controller and shock generator to 

protect ARM from high voltage of shock generator.   

 

V. ADVANTAGES 

 

 Safety Device which can be carried by everyone –

These devices will be used for safety purpose 

which will be easier for carrying from place to 

place. 

 Compact in size-The device will be small in size. 

 Easy and fast to install-These system will be easy 

to handle.  

 Low cost with high performance-The device will 

be in a low cost which will work with a good 

performance.  

 Environmental friendly system-The system will 

not harmful for the surrounding 

 

 

 

VI. RESULT 

 

Push button has given higher priority, when switch 

pressed, device start to activate, if the pressure sensor 

sense physical pressure, “Latitude and longitude”, will 

be sent from device with alert message to the pre-set 

contacts in single click, whereas audio and video will 

be recorded and video will be sent to the pre-set 

contacts and it will also be stored in SD card.User will 

received message on LCD that message have been 

delivered to control room. 

 

VII. CONCLUSION 

 

This proposed design will help to solve critical issues 

faced by women in the near past with technologically 

sound equipment’s and ideas. While the society may 

or may not change for the enhanced, the power to be 

autonomous, self-assured and truly free can come 

with arming oneself with the best possible device. 

The system will provide correct information as 

physical devices gives guarantee for the same. Our 

primary goal of this work is to ensure every woman in 

our society to feel safe and secured. The system will 

be portable, shock proof and cost effective 

 

VIII. REFERENCES 

 

[1]. Rathmell, a. (2009), “Security and Justice 

development – what next?”, Journal of Security 

Sector Management, Vol.7, p no.2. 

[2]. Charlotte Bunch and Roxanna Carillo, “Global 

Violence against Women: The Challenge to 

Human Rights and Development” in Michael 

Klare and Yogesh Chandrani (eds.), World 

Security: Challenges for a New Century, 

thirdedition (New York: St. Martin’s Press, 

1998), p. 230. 

[3]. Women Security System Using GSM and GPS 

by Gowri Predeba B, Shyamala N, Tamilselvi E, 

2016 

[4]. Beth Woroniuk, "Women’s Empowerment in 

the context of Human Security", Bangkok, 

Thailand, December 7-81999. 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  82 

[5]. Reardon, op. cit., “Feminist Concepts of Peace 

and Security,” p. 139. 

[6]. Susan McKay, “Gender Justice and 

Reconciliation,” Women’s Studies International 

Forum, vol.23, no. 5, 2000. 

[7]. Smart Girls Security System by Basavaraj 

Chougulu Archana Naik 2014 

[8]. A mobile based women safety application by 

Dr.Sridhar Mandapati,Sravya Pamidi 

Srihar2014itha Ambati by 2015 

 

 

 
BIOGRAPHY 

 

Author’s Profile  
 

D.Narasimha1 completed B.Tech & 

M.Tech From JNTUH .Having  3 years 

of teaching Experience. He is interest 

in the field of  STLD, Microprocessor 

and microcontroller.  Presently working as Assistant 

Professor in Department of Electronics and 

Communication Engineering, Lords Institute of 

Engineering & Technology 

 

Md Azeem Uddin2 presently 

pursuing B.Tech 4th  Year in Lords 

Institute of Engineering and 

Technology, Hyderabad, Telangana India. 

 Mohd Subhan3 presently pursuing 

B.Tech 4th  Year in Lords Institute of 

Engineering and Technology, 

Hyderabad, Telangana India. 

 

 Md Awad Ali Khan4 presently 

pursuing B.Tech 4th  Year in Lords 

Institute of Engineering and 

Technology, Hyderabad, Telangana 

India. 

 

 Mohd Abdul Yaseen5 presently 

pursuing B.Tech 4th  Year in Lords 

Institute of Engineering and 

Technology, Hyderabad, Telangana 

India. 

 

 



IJSRSET1844194 | Received : 10  March  | Accepted : 22 March  2018 |   March-April-2018 [(4) 7 : 83-89 ] 

 

© 2018 IJSRSET | Volume 4 | Issue 7 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099 
Themed Section : Engineering and Technology 

 

83 

RFID Based Security Access Control System with GSM 

Technology 
1
Shaik Mahammad Rasool, 

2
J. Varalakshmi,  

2
Deepak Singh, 

2
P. Akhil,  

2
G. Mounika 

1
Assistant Professor, Department of ECE, Lords Institute of Engineering and Technology, Hyderabad, Telangana, India 

2
B. Tech fourth Year Students, Department of ECE, Lords Institute of Engineering and Technology, Hyderabad, Telangana, 

India 

ABSTRACT 
 

The security challenges being encountered in many places today require electronic means of controlling access 

to secured premises in addition to the available security personnel. Various technologies were used in different 

forms to solve these challenges. The Radio Frequency Identification (RFID) Based Access Control Security 

system with GSM technology presented in this work helps to prevent unauthorized access to controlled 

environments (secured premises). This is achieved mainly through the use of a Radio Frequency Identification 

System with operating frequency of 125 KHz, Microcontroller programmed to send control signals, Liquid 

Crystal Display (LCD) and GSM. If any concerned person need to access the data, from RFID he has to get an 

verified access by the AUTHORISED person. By using RFID tag in which the data is been stored is brought in a 

range of RFID reader, once he detect the RFID tag then GSM sends  the one time password (OTP) to the 

authorized  person’s mobile. once if he give  the OTP through KEYPAD to the  LPC2148 ARM 7’s 

microcontroller. It will give access to the data stored in the RFID by displaying it on the LCD 20*4. buzzer turns 

ON for about 5seconds and GSM modem been activated to send UNAUTHORIZED, invalid user’s  to the 

security personnel. The electronic circuit was implemented, the codes for microcontroller were written in 

embedded C, debugged and compiled using the KEIL Micro vision 4 integrated development environment. The 

resultant Hex files were programmed into the memories of the microcontrollers with the aid of a universal 

programmer. Hardware simulation was carried out using the Proteus Virtual System Modelling (VSM) version 

8.0.An importation implication of this paper is that the system is cheaper to maintain and more efficient in 

comparison with a manually operated type or key lock system. The RFID based access control system can be 

useful in providing security for medical organization,  homes, organizations, and automobile terminals to 

increase the level of security. 

Keywords : Access control, Authorized, RFID, GSM, Microcontroller, Unauthorized 

 

I. INTRODUCTION 

 

Security systems play an important role to prevent 

unknown user entry into a secured place, which may 

include physical and intellectual property, without 

being authorized. The security system is basically 

divided into two types; the use of normal door lock 

key and the use of electronic automatic identification 

system. In general, locks are very simple devices that 

are employed to address a straightforward problem. 

Basically, lock can be easily hacked by unwanted 

people thereby allowing unauthorized people into 

secured premises. 

There are several automatic identification 

technologies including barcode, magnetic stripe and 

Radio Frequency Identification (RFID) applied in 

security system. Radio-Frequency Identification 

(RFID) is an emerging technology and one of the 

most rapidly growing segments of today’s automatic 
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identification data collection industry. RFID 

technology, offers superior performance over other 

automatic identification systems. Because it is not an 

optical technology like bar coding, no inherent line of 

sight is required between the reader and the tagged 

RFID object [1]. 

The system described in this work uses an RFID tag 

which contains integrated circuit that is used for 

storing, processing unique information, modulating 

and demodulating the radio frequency signal being 

transmitted and a Global System for Mobile 

Communication (GSM) technology to communicate 

to security personnel via Short Message Service (SMS) 

in order to enhance the security of a conditioned 

environment[1][2][3][4]. 

 

II. BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

Fig: Block Diagram 

This System is proposed based on the design 

considerations required to improve security features 

in various applications. To meet the   design 

constraints such as 

1. To reduce the complexity of the system. 

2. To make it cost effective. 

3. To reduce the time to implement. 

4. To increase the speed of execution. 

5. To improve security to the data. 

the two components relay and DC motor are been 

removed to make it cost effective . 

 

III.  HARDWARE REQUIREMENTS 

 

1. ARM7 BASED LPC2148 

2. Power Supply 5v 

3. GSM 

4. RFID 

5. 20X4 LIQUID CRYSTAL DISPLAY   

 

LPC2148  

The LPC2148 microcontrollers are based on a 32/16 

bit ARM7TDMI-S CPU with real-time emulation and 

embedded trace support, that combines the 

microcontroller with embedded high speed flash 

memory ranging from 32  kB to 512 kB. A 128-bit 

wide memory interface and unique accelerator 

architecture enable 32-bit code execution at the 

maximum clock rate. For critical code size 

applications, the alternative 16-bit Thumb mode 

reduces code by more than 30 % with minimal 

performance penalty. 

Due to their tiny size and low power consumption, 

LPC2148 are ideal for applications where 

miniaturization is a key requirement, such as access 

control and point-of-sale. A blend of serial 

communications interfaces ranging from a USB 2.0 

Full Speed device, multiple UARTs, SPI, SSP to I2Cs, 

and on-chip SRAM of 8 kB up to 40 kB, make these 

devices very well suited for communication gateways 

and protocol converters, soft modems, voice 

recognition and low end imaging, providing both 

large buffer size and high processing power. 

Pin Diagram 

 

Fig: ARM7 Pin Diagram 
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Pin Description 

 

 PORT 0 is a 32-bit I/O port with individual direction 

controls for each bit. Total of 28 pins of the Port 0 can 

be used as a general purpose bi-directional digital I/Os 

while P0.31 provides digital output functions only. 

The operation of port 0 pins depends upon the pin 

function selected via the pin connect block. Pins 

P0.24, P0.26 and P0.27 are not available. 

PORT 1 is a 32-bit bi-directional I/O port with 

individual direction controls for each bit. The 

operation of port 1 pins depends upon the pin 

function selected via the pin connect block. Pins 0 

through 15 of port 1 are not available. 

Power Supply  

 

The power supply section is the section which 

provide +5V for the components to work. IC LM7805 

is used for providing a constant power of +5V.  

 

 
 

Fig: Circuit Diagram of Power Supply 

 

The ac voltage, typically 220V, is connected to a 

transformer, which steps down that ac voltage down 

to the level of the desired dc output. A diode rectifier 

then provides a full-wave rectified voltage that is 

initially filtered by a simple capacitor filter to produce 

a dc voltage. This resulting dc voltage usually has 

some ripple or ac voltage variation. A regulator circuit 

removes the ripples and also retains the same dc value 

even if the input dc voltage varies, or the load 

connected to the output dc voltage changes.  This 

voltage regulation is usually obtained using one of the 

popular voltage regulator IC units. 

RFID. 

 

RFID is a tracking technology used to identify and 

authenticate tags that are applied to any product, 

individual or animal. Radio frequency Identification 

and Detection is a general term used for technologies 

that make use of radio waves in order to identify 

objects and people. 

 
 

Fig: RFID Module 

Introduction to RFID 

 

Purpose of Radio frequency Identification and 

Detection system is to facilitate data transmission 

through the portable device known as tag that is read 

with the help of RFID reader; and process it as per the 

needs of an application. Information transmitted with 

the help of tag offers location or identification along 

with other specifics of product tagged – purchase date, 

color, and price. Typical RFID tag includes microchip 

with radio antenna, mounted on substrate. 

  

The RFID tags are configured to respond and receive 

signals from an RFID transceiver. This allows tags to 

be read from a distance, unlike other forms of 

authentication technology. The RFID system has 

gained wide acceptance in businesses, and is gradually 

replacing the barcode system 

 

How RFID Works 

 

Basic RFID consists of an antenna, transceiver and 

transponder. To understand the working of a typical 

RFID system, check the following animation. 

Antenna emits the radio signals to activate tag and to 

read as well as write information to it. Reader emits 

the radio waves, ranging from one to 100 inches, on 
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the basis of used radio frequency and power output. 

While passing through electronic magnetic zone, 

RFID tag detects activation signals of readers. 

Powered by its internal battery or by the reader 

signals, the tag sends radio waves back to the reader. 

Reader receives these waves and identifies the 

frequency to generate a unique ID. Reader then 

decodes data encoded in integrated circuit of tags and 

transmits it to the computers for use. Get in-depth 

about RFID tag and its working through exclusive 

images at the Insight about RFID tags. 

  

Types of RFID 

  

Active and passive RFID are different technologies 

but are usually evaluated together. Even though both 

of them use the radio frequency for communication 

between tag and reader, means of providing power to 

tags is different. Active RFID makes use of battery 

within tag for providing continuous power to tag and 

radio frequency power circuitry. Passive RFID on the 

other hand, relies on energy of radio frequency 

transferred from reader to tag for powering it. 

  

Passive RFID needs strong signals from reader but 

signal strength bounced from tag is at low levels. 

Active RFID receives low level signals by tag but it 

can create higher level signals to readers. This type of 

RFID is constantly powered, whether in or out of the 

reader’s field. Active tags consist of external sensors 

for checking humidity, temperature, motion as well as 

other conditions. 

  

RFID frequencies 

  

Just like you can tune a radio in various frequencies 

for listening to different channels, RFID readers and 

tags need to be tuned in to a same frequency for 

communication. RFID system uses various 

frequencies but most common and popularly used 

frequency is low, high and ultra high frequency. Low 

frequency is around 125 KHz, high is around 13.56 

MHz and ultra high varies between 860-960 MHz. 

Some applications also make use of microwave 

frequency of 2.45 GHz. It is imperative to choose 

right frequency for an application as radio waves 

work different at various frequencies. 

 

Global system for mobile(GSM): 

 

GSM is used to establish communication between a 

computer and a GSM  system. Global System for 

Mobile communication (GSM) is an architecture used 

for mobile communication in most of the 

countries.  GSM module consists of a GSM/GPRS 

modem assembled together with power supply circuit 

and communication interfaces (like RS-232, USB, etc) 

for computer. GSM/GPRS MODEM is a class of 

wireless MODEM devices that are designed for 

communication of a computer with the GSM and 

GPRS network. It requires a SIM (Subscriber Identity 

Module) card just like mobile phones to activate 

communication with the network. Also they 

have IMEI (International Mobile Equipment Identity) 

number similar to mobile phones for their 

identification. A GSM/GPRS MODEM can perform 

the following operations:  

1.      Receive, send or delete SMS messages in a SIM. 

2.      Read, add, search phonebook entries of the SIM. 

3.      Make, Receive, or reject a voice call. 

  

The MODEM needs attention commands, for 

interacting with processor or controller, which are 

communicated through serial communication. These 

commands are sent by the controller/processor. The 

MODEM sends back a result after it receives a 

command. Different AT commands supported by the 

MODEM can be sent by the 

processor/controller/computer to interact with 

the GSM and GPRS cellular network. 

 
Fig: Interfacing ARM7 with GSM 
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Features 

 Quad-Band 850/ 900/ 1800/ 1900 MHz 

 Dual-Band 900/ 1900 MHz 

 GPRS multi-slot class 10/8GPRS mobile station 

class B 

 Compliant to GSM phase 2/2+Class 4 (2 W 

@850/ 900 MHz) 

 Class 1 (1 W @ 1800/1900MHz) 

 Control via AT commands (GSM 07.07 ,07.05 

and SIMCOM enhanced AT Commands) 

 Low power consumption: 1.5mA(sleep mode) 

 Operation temperature: -40°C to +85 °C 

 

LIQUID CRYSTAL DISPLAY: 

The most commonly used Character based LCDs are 

based on Hitachi's HD44780 controller or other 

which are compatible with HD44580. In this tutorial, 

we will discuss about character based LCDs, their 

interfacing with various microcontrollers, various 

interfaces (8-bit/4-bit), programming, special stuff 

and tricks you can do with these simple looking LCDs 

which can give a new look to your application. 

 

 
 

The most commonly used LCDs found in the market 

today are 1 Line, 2 Line or 4 Line LCDs which have 

only 1 controller and support at most of 80 characters, 

whereas LCDs supporting more than 80 characters 

make use of 2 HD44780 controllers. Most LCDs with 

1 controller has 14  

 

Pin description of LCD: 

Pins and LCDs with 2 controller has 16 Pins (two pins 

are extra in both for back-light LED connections).  

IV. SOFTWARE REQUIREMENTS 

 

Language used:  

EMBEDDED C: Embedded C is a set of language 

extension for the C programming language by the C 

standards committee to address commonality issues 

that exist between C extensions for different 

embedded system. Embedded C uses most of the 

syntax and semantics of standard C, eg : 

main()function, variable definition, data type 

declaration,   conditional statements , loops, arrays 

and strings etc. 

 

SOFTWARE USED: 

 

1. KEIL COMPILER: Keil development tools for 

the 8051-micro controller architecture support every 

level of software developer from the professional 

applications to the learning about embedded software 

development. The industry standard keil C  compiler, 

micro assembler, debuggers, real time kernels, single-

board computers and emulators support all 8051 

derivatives. 

Pin No. Name Description 

Pin no. 1 D7 Data bus line 7 (MSB) 

Pin no. 2 D6 Data bus line 6 

Pin no. 3 D5 Data bus line 5 

Pin no. 4 D4 Data bus line 4 

Pin no. 5 D3 Data bus line 3 

Pin no. 6 D2 Data bus line 2 

Pin no. 7 D1 Data bus line 1 

Pin no. 8 D0 Data bus line 0 (LSB) 

Pin no. 9 EN1 
Enable signal for row 0 and 

1 (1stcontroller) 

Pin no. 10 R/W 
0 = Write to LCD module 

1 = Read from LCD module 

Pin no. 11 RS 
0 = Instruction input 

1 = Data input 

Pin no. 12 VEE Contrast adjust 

Pin no. 13 VSS Power supply (GND) 

Pin no. 14 VCC Power supply (+5V) 

Pin no. 15 EN2 
Enable signal for row 2 and 

3 (2ndcontroller) 

Pin no. 16 NC Not Connected 
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2. FLASH MAGIC: “flash magic is a tool which 

used to program hex code in EPROM of 

microcontroller. it is a freeware tool. it only supports 

the microcontroller of Philips and NXP. you can burn 

hex code in to those controllers which supports ISP 

feature”. 

 

3. PROTEUS: Proteus combines ease of use 

powerful features to help you design, test and layout 

professional PCBs like never before. With nearly 800 

micro controller variants ready for simulation straight 

from the schematic, one of the most intuitive 

professional PCB layout packages on the market and a 

world class shape based autoroute included as 

standard, proteus design suite 8 delivers the complete 

software package. 

 

ADVANTAGES: 

 

1. It is simple and cost effective 

2. Security  

 

APPLICATIONS: 

 

1. It is used in medical field. 

2. It’s used in homes application. 

3. It can be used for various security purposes. 

 

V. CONCLUSION 

 

The knowledge and application of new techniques in 

electronics and telecommunication has made our life 

more secured and comfortable. RFID based security 

system is one of such applications. RFID security 

access control system with GSM technology presented 

in this work is based on microcontroller; hence the 

hardware requirement is greatly reduced. An RFID 

based security access control systit em with GSM 

technology has been implemented and function as 

desired. The system can be installed at the entrance of 

a secured environment to prevent an unauthorized 

individual access.. 

 

VI. RESULT 

 

As we can observe the module will read the RFID 

serial number and the related information will be 

displayed which is been already saved in ARM7 

through coding, after entering the OTP through 

keypad to ARM7 then after the microcontroller will 

display the data on LCD20*4. 
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ABSTRACT 
 

There is a rapid growth in wide urban residential areas, therefore it is a need to provide better water supply with 

good water quality as well as to prevent the unnecessary wastage of water. In this project we proposed to develop an 

embedded based remote water monitoring and theft prevention system by recording the flow rates at the 

consumer/user end. The system consists of several sensors which are used measure the various physical and 

chemical parameters of the water. The parameters such as temperature, turbidity, dissolved oxygen and pH value of 

the water can be measured.  By the help of water level sensor we can find whether there is sufficient water in the 

tank or not. 

Keywords: Theft prevention, Sensor, Turbidity, PH Sensor 

 

I. INTRODUCTION 

 

There is a rapid growth of population in urban region. 

Due to this there is a demand of water in those areas , 

which needs a continuous and efficient water supply. 

The water is needed to be good in quality and should 

in appropriate in time without wasting it. The 

monitoring of water resources should help in 

prevention of water theft and leakage.  There are 

some entities which helps to examine the efficiency  

of water  supply networks such as availability and 

storage capacity of water tanks with continuous 

supply of water. There is some difficulties faced by 

many people such as improper water supply and 

water quality and over consumption of water in some 

urban areas.  

In this project we introduce a system which can 

eliminate the above disadvantages of the present 

water distribution system. To do this we are using 

arduino mega 2560 and various sensors which are 

helpful for water quality monitoring methods, sensors 

can be used. Sensor is an ideal detecting device which 

can convert non-power information to electrical 

signals which can easily be processed, transformed, 

controlled, displayed, and transferred. The sensors 

which we are using are flow sensor to measures the 

flow of water in the system and pH meter is used to 

measure the physical and chemical parameters of the 

water supply and water level sensor is used to 

measure the water level in the tank. With the help of 

GSM and GPS we can receive any change in any of 

the sensors  values and we can get the accurate 

location of the area where the problem is occurred. 

 

II. NEED OF THE SYSTEM 

 

In 21st century population growth is very high. Very 

few people are getting pure drinking water; this is big 

problem in today’s situations. In this system there are 

different sensor used to detect water quality, flow and 

water level in the water distributing system .due to 

large population there is also situations where there 

are occurrence of theft in water and leakage. In order 

to overcome this we introduced a system which 
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eliminates the above disadvantages and provides good 

quality and continuous water supply in urban areas 

 

III. LITERATURE SURVEY 
 

1The paper titled “Implementation of automatic water 

distribution with RTC using   89S52 microcontroller” 

proposed a design in which Initial start for automatic 

water distribution for a city is designed using 

microcontroller 89S52 [Santosh      A. Tamble et al, 

2008]. Hence supply of water has done separately to 

the different areas. It removes the manual 

requirement of man power. It is implemented for 

three different regions. When the system become ON 

it ask for the time setting to turn OFF & ON the water 

supply for particular area. As the same instant the 

clock timer will start for the specified time period. 

When the specified time limit reach the system will 

become OFF for particular area. This technique has 

several disadvantages like water theft, Improper 

distribution which gets overcome using further 

technology. 
2To overcome the above said disadvantage,the paper 

titled “Water distribution system using ARM 7” 

proposed a design where The water supply to 

residence and commercial establishment are provided 

at a fixed flow rate. The water Theft is a main 

problem which is done by the connecting a motor 

pump sets to the waterlines by a certain user [E. 

Stancel et al, 2008].  
3This is being implemented by ARM controller which 

keeps the records of the flow rates calculated by the 

flow sensor at the customer end. ARM controller 

sends the commands to the solenoid valve if the flow 

exceeds the given range [Ms. Trupti Patil et al, 2013]. 

The ARM controller enables the transmitter signal for 

intimate to water supply board. At the same time they 

enable the driver unit to close the solenoid valve. The 

solenoid valve is ON/OFF by TRAIC .the flow rate 

condition are displayed by the PC and the GSM 

MODEM is used to provide information to the 

responsible officers to take the action [J.P.Shri 

Tharanyaa et al, 2013]. This technique has the 

disadvantage that it could not find the exact location 

of the water theft and also there was an improper 

distribution of water. 
4To overcome above disadvantages we proposed a 

design which can monitor the exact location of water 

theft. We have implemented the idea of using satellite 

navigation system (GPS) and have executed it 

efficiently. Whenever a theft problem occurs, the 

GPS gets activated and traces the exact location of 

theft. Moreover, to eradicate water shortage problem, 

infared sensors are utilised. 

 

IV. PROPOSED SYSTEM 

 

Before explaining the proposed system let us give how 

water flows into the taps in houses. Cities usually 

source water from rivers, lakes, and ground water 

reservoirs. From these water sources, the water is 

pumped from pump houses into treatment plants 

through pipes. Water is cleaned at the treatment plant 

and from there it is piped into reservoirs. The 

reservoir is the storehouse for the treated water. 

Water is pumped from these reservoirs to the 

overhead tanks spread across the city. The water then 

gets distributed to houses and factories through a 

network of pipes working on gravitational force. In 

some cases, the water is directly supplied from the 

reservoirs to the houses. As all the cities are working 

on a smart city concept, our system focus on, Internet 

of things which is new scenario to make city as a 

smart city with different application. Main objective 

to implement this project is to design and develop a 

low cost reliable and efficient technique to make 

proper water distribution by continuous monitoring 

and also controlling it from a central server so that we 

can solve water related problems. Proposed system 

consist of a Arduino used as mini computer, different 

sensors such as water level sensor, flow sensor, and 

turbidity sensors are used. Arduino collects the data 

from sensors and send it Arduino. This system solves 

problem of Overflow,any theft, over consumption, 

Quality of water and makes a proper distribution. 

Continuous monitoring and controlling from a central 

server is possible using this system. 
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The rapid growth of wide urban residential 

areas imposes the expansion as well as modernization 

of water supply facilities and theft .Along with this 

one more problem is identified in the water supply 

channels, some people use ½ HP to 1 HP pump to 

suck the water directly from the channel of their 

home street.In many papers many authors used PLC 

and Sensors systems for water distribution network. 

Their system included remote terminal units, specific 

transducers and actuators distributed on a wide 

geographical area and control and power panels for 

the pump stations.  And also  improved the earlier 

work by using GSM modules to send message 

regarding theft or leakage to responsible officer‟s in 

the control room. In our work we  have implemented 

the system using Atmega controller. The solenoid 

valve is driven using TRIAC and the controller was 

responsible for signal to intimate to water supply. 

The system is provided with an electrically 

operated solenoid valve to supply water to the 

consumers. The valve turns on/off  by the central 

processing station PC to supply the water for a 

particular time period. The system is provided with 

another electrically operated solenoid valve to stop 

the water supply whenever the flow rate exceeds a 

predefined limit. The microcontroller will switch 

ON/OFF the solenoid valve using a transistor as a 

switch. It is proposed to employ a GSM modem for 

wireless communication so that the information can 

be passed to particular responsible officer’s cell phone 

for immediate action as well as to the central 

processing database. 

 
Fig1: Proposed block diagram 

 

SYSTEM DESCRIPTION 

HARDWARE COMPONENTS 

1. ATMEGA 2560 

2. FLOW SENSOR 

3. WATER LEVEL SENSOR 

4.  PH METER 

5. GSM MODULE 

6. GPS 

7. SOLENOID VALVE 

8. PUMP 

9. BUZZER 

10. INFRARED SENSOR 

11. LCD 

12. MAX  232 

 

1. ATMEGA 2560 

The Arduino Mega 2560 is a microcontroller board 

based on the ATmega2560. It has 54 digital 

input/output pins (of which 15 can be used as PWM 

outputs), 16 analog inputs, 4 UARTs (hardware serial 

ports), a 16 MHz crystal oscillator, a USB connection, 

a power jack, an ICSP header, and a reset button. 

2. FLOW SENSOR 

In many late model automobiles, a Mass Airflow 

(MAF) sensor is used to accurately determine the 

mass flowrate of intake air used in the internal 

combustion engine. Many such mass flow sensors use 
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a heated element and a downstream temperature 

sensor to indicate the air flowrate. 

3. WATER LEVEL SENSOR 

Water Level Sensors. Level sensors are used to detect 

the level of substances that can flow. Such substances 

include liquids, slurries, granular material and 

powders. Level measurements can be done inside 

containers or it can be the level of a river or lake. 

4. PH METER 

A pH meter is a scientific instrument that measures 

the hydrogen-ion activity in water-based solutions, 

indicating its acidity or alkalinity expressed as pH.. 

The difference in electrical potential relates to the 

acidity or pH of the solution. 

5. GSM MODULE 

GSM/GPRS module is used to establish 

communication between a computer and a GSM-

GPRS system. Global System for Mobile 

communication (GSM) is an architecture used for 

mobile communication in most of the countries. 

Global Packet Radio Service (GPRS) is an extension of 

GSM that enables higher data transmission rate. 

6.GPS 

It is a global navigation satellite system that provides 

geolocation and time information to a GPS receiver 

anywhere on or near the Earth where there is an 

unobstructed line of sight to four or more GPS 

satellites. Obstacles such as mountains and buildings 

block the relatively weak GPS signals. 

GPS is one of the most fantastic utilities ever devised 

by man. GPS will figure in history alongside the 

development of the sea-going chronometer. This 

device enabled seafarers to plot their course to an 

accuracy that greatly encouraged maritime activity, 

and led to the migration explosion of the nineteenth 

century. GPS will effect mankind in the same way. 

There are myriad applications, that will benefit us 

individually and collectively. 

 

7. SOLENOID VALVE 

The valve that has been selected here is 2/2 way 

Normally Open (NO) Valve. It enables the water flow 

in its resting position. It has two ports (one inlet port 

and one outlet port) and only one orifice seat. A short 

electrical impulse enables the solenoid valve to be 

opened or closed. The residual effect of a permanent 

magnet is sufficient for maintaining the valve in a 

particular working position with no electrical energy 

consumption. The opposite polarity of the electrical 

impulse will make the valve to retain its original 

position (i.e.,) to open the valve. 

8. PUMP 

a mechanical device using suction or pressure to raise 

or move liquids, compress gases, or force air into 

inflatable objects such as tyres. 

9.BUZZER 

an electrical device that makes a buzzing noise and is 

used for signalling. 

10.INFRARED SENSOR 

An infrared sensor is an electronic instrument which 

is used to sense certain characteristics of its 

surroundings by either emitting and/or detecting 

infrared radiation. Infrared sensors are also capable of 

measuring the heat being emitted by an object and 

detecting motion. Infrared Radiation. 

11.LCD 

An LCD, or Liquid Crystal Display, is a type of screen 

that is used in many computers, TVs, digital cameras, 

tablets, and cell phones. LCDs are very thin but are 

actually composed of several layers. Those layers 

include two polarized panels, with a liquid crystal 

solution between them. Light is projected through the 

layer of liquid crystals and is colorized, which 

produces the visible image. 

The liquid crystals do not emit light themselves, so 

LCDs require a backlight. That means that an LCD 

requires more power, and could potentially be more 

taxing on your phone’s battery. LCDs are thin and 

light, though, and generally inexpensive to produce. 

12.MAX 232 

The MAX232 is an integrated circuit first created in 

1987 by Maxim Integrated Products that converts 

signals from a TIA-232 (RS-232) serial port to signals 

https://www.lifewire.com/cell-phone-displays-577490
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suitable for use in TTL-compatible digital logic 

circuits 

V. DISCRIPTION AND FLOW CHART 

 

Fig2:Flow chart 

System will automatically turn on/off the solenoid 

valve of supply water control so that for a certain 

amount of time consumer can use the water. For 

given time, if any consumer uses motor pump to draw 

excess amount of water then system will 

automatically identify theft. If theft has been 

identified, system will take appropriate action such as 

turning off the solenoid valve of theft. At the end of a 

fixed duration of time GSM module will send message 

regarding average flow rate and usage of particular 

consumer to the central database. Also when theft is 

identified GSM  module will send message to 

particular responsible officer’s mobile phone. 

The real time pipeline arrangement, it has two 

solenoid valve (one input side and another near 

output side), turbine flow sensor. It has been 

implemented with one node.Shows the 

microcontroller section of the proposed system. It has 

a TRIAC switch, controller section and a GSM 

modem. In a case if a theft is occurred then the 

controller will send a signal to the TRIAC circuit to 

close the Solenoid valve nearby that node. Then a 

message will sent using the GSM  to the officer 

mobile indicating about the theft and where the theft 

occurs. 

VI. ADVANTAGES: 

1. More convenient: 

2. Reduces the man power required to switch 

on the valves to distribute water to the area. 

3. Reduces the manual calculation of water 

bill/payment. 

4. Helps in finding out the water pollution. 

5. Helps in reducing wastage of water 

6. Leakage/theft Detection very easy 

 

VII. APPLICATIONS 

 

 This can be used as water management system 

and can help in minimizing the water wastage 

taking place. 

 This model can help us in providing a more 

efficient way of water management and easier 

ways of bill payment through the use of mobile 

phone. 

 

VIII. FUTURE SCOPE 

 

 This project when developed on a larger scale 

can be practically implemented in the Municipal 

Corporation of any village, town or city. 

 The same system can be implemented for 

automated town electricity management system. 

 

IX. CONCLUSION 

 

By this we conclude water supply monitoring and 

fraud system was built. Using proposed system, we 

can make centralized water control and fraud 

detection system. We can ensure fair water supply to 

all users by preventing water fraud and ensuring by 

taking necessary action. This real-time automation 

implemented in the system avoids wastage of water 

and man power. 
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ABSTRACT 
 

The project goal was to design a semi-autonomous Quad copter capable of self-sustained flight via wireless 

communications. The Quad copter was designed to be small enough so that costs would be minimized. Drones can 

significantly accelerate delivery times and reduce the human cost associated with the delivery. This report examines 

the value chain and opportunities in the delivery drones market. It also discusses the barriers for adoption. It 

concludes with our case for drones to handle the last mile of delivery of most lightweight packages. The drone 

cameras are operated above 500 meters and covered a radius of three kilometers. The cameras were also operated in 

the lanes and by lanes of the town to check the movement of people. This project also used to detect obstructs and 

alerts form collision occurrence. It also used to detect the fire, temperature, humidity and sends an alert message to 

our mobile. 

Keywords : APM Flight Controller, Arduino Nano, Telemetry, FPV Camera, Humidity and Temperature Sensor, 

Fire Sensor, Ultrasonic Sensor, Motors, ECSs, GPS and Compass. 

 

I. INTRODUCTION 

 

A quadcopter, also called a quadrotor 

helicopter or quadrotor, is multirotor helicopter that is 

lifted and propelled by four rotors. Quadcopter are 

classified as rotorcraft. A quadcopter, also called a 

quadrotor helicopter or quadrotor, is a multirotor 

helicopter that is lifted and propelled by four rotors. 

Quadcopter are classified as rotorcraft. In the last few 

decades, small-scale unmanned aerial vehicles have 

been used for many applications. The need for aircraft 

with greater maneuverability and hovering ability has 

led to a rise in quadcopter research. The four-rotor 

design allows quadcopter to be relatively simple in 

design yet highly reliable and maneuverable. Research 

is continuing to increase the abilities of quadcopter by 

making advances in multi-craft communication, 

environment exploration, and maneuverability. If these 

developing qualities can be combined, quadcopter 

would be capable of advanced autonomous missions 

that are currently not possible with other vehicles. 

 

 

 

 

 

In 2014 The Guardian reported that major media outlets 

have started to put serious effort into exploring the use 

of drones for reporting and verifying news on events 

that include floods, protests and wars. In December 

2013, the Deutsche Post gathered international media 

attention with the project Parcel copter, in which the 

company tested the shipment of medical products by 

drone delivery. The FAA  allow registration on a 

voluntary basis, as well as requiring it for commercial 

use, but states that it is not required if "flying under 

the Special Rule for Model Aircraft" (recreational 

hobby use). 

 

Because they can follow very precise flight patterns, 

as well as hover in a fixed position (assuming GPS or 

optical flow), it was inevitable that one of the most 

popular-use cases for multi-rotors would be imaging. 

 

 

 

https://en.wikipedia.org/wiki/Multirotor
https://en.wikipedia.org/wiki/Helicopter
https://en.wikipedia.org/wiki/Helicopter_rotor
https://en.wikipedia.org/wiki/Rotorcraft
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II. BLOCK DIAGRAM AND SCHEMATIC 

DIAGRAM 

 
Fig: Block Diagram of the Project 

Block diagram consist of a transmission and a 

receiving part. Computer or mobile is used to control 

it with a pair of telemetry (ground and air). We have 

another pair of Tx and Rx of signals for camera. Extra 

batteries are used to increase the flying life. APM 

flight controller is used to interconnect all hardware 

components as shown in block diagram. Telemetry 

with 2Km range is used for data transmitting and 

receiving. Brushless dc motors are used for as they 

have more efficiency. Gps with inbuilt compass is 

connected to APM flight controller. To have better 

stabile and control over quad copter we have 2 clock 

wise and 2 counter clock wise suitable propellers. We 

are using led’s for night visibility. To interact with 

external sensors a Arduino Nano is used. Ultra sonic 

sensor is used for collision detection. Humidity and 

fire sensors are used to calculate the corresponding 

values. GSM module is used to send the calculated 

data from Arduino Nano to given mobile number. 

 
Fig: Schematic Diagram of the Project 

A. COMPONENT DESCRIPTION  

1) Motor: Motors are a bit similar to normal DC 

motors in the way that coils and magnets are used to 

drive the shaft. Though the motors do not have a 

brush on the shaft which takes care of switching the 

power direction in the coils, and so it is called as 

brushless motors. Instead the brushless motors have 

three coils on the inner of the motor, which is fixed 

to the mounting. For a small scale Quadcopter the DC 

Brushless motor used is of 1000 KV rating. It operates 

at 7.4-14.8 volts. 

 2) ESC: The brushless motors are multi-phased, 

normally 3 phases, so direct supply of DC power will 

not turn the motors on. That is where the Electronic 

Speed Controllers (ESC) comes into play. The ESC 

generating three high frequency signals with different 

but controllable phases continually 

to keep the motor turning. The ESC is also able to 

source a lot of current as the motors can draw a lot of 

power. 

 3) Propellers: On each of the brushless motors are 

mounted with a propeller. The 4 propellers are 

actually not identical the motor torque of and the law 

of physics will make the Quad Copter spin around 

itself if all the propellers were rotating the same way, 

without any chance of stabilizing it. The larger 

diameter and pitch the more thrust the propeller can 

generate. It also requires more power to drive it, but 

it will be able to lift more weight. 

 4) Battery: The power source for the whole device. 

The recommended battery is LiPo (Lithium Polymer) 

battery because of it is light weighted in nature and 

the battery with lesser discharge rate is more 

preferable. 

5) Flight Controller:  the new APM 2.8 autopilot 

module, upgraded Version 2.5 2.6. Out of the V2.52 

version of the old 1.0mm 6P SM06B GPS interface, 

I2C interface to external compass DF13-4P, DF13-5P 

GPS interface and external compass interface is placed 

together, with more convenient GPS and external 

compass. The original DF13-5P GPS interface and 

SM06B GPS interface function reuse, no significance. 

This revision of the board has onboard compass. V2.8 

improved the design, use jumper selection, MAG 
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markers found on the board pin plug(Near to GPS 

connector), jumper cap for a built-in compass, unplug 

the jumper cap for external compass. 

6) GPS & Compass: A new generation Ublox GPS 

NEO-M8N,with low power consumption and high 

precision, the ultimate accuracy is 0.6 meters, actually 

almost 0.9 meters, greater than the previous 

generation NEO-7N 1.4-1.6 meters accuracy. 

7) FPV Camera:  5. 8g 48ch 25mw 600tvl fpv camera 

w transmitter antenna for fpv rc mini drone. 

8) Telemetry: 500MW Radio Telemetry 915Mhz Air 

and Ground Data Transmit Module Set, Small in size, 

lightweight - 915Mhz frequency band - Receiver 

sensitivity to -117dBm - Transmit power up to 

20dBm(100mW) - Transparent serial link - Air data 

rates up to 250kbps - Range of approx 1 mile with 

supplied antennas - Demonstrated range of several 

kilometers with a small Omni antenna - Can be used 

with a bi-directional amplifier for even more 

range .Built in error correcting code(can correct up to 

25% data bit errors)  

9) Arduino Nano: The Arduino Nano Is A Small, 

Complete, And Breadboard-Friendly Board Based On 

The ATmega328 (Arduino Nano 3.X) Or ATmega168 

(Arduino Nano 2.X). It Has More Or Less The Same 

Functionality Of The Arduino Duemilanove, But In A 

Different Package. It Lacks Only A Dc Power Jack, 

And Works With A Mini-B Usb Cable Instead Of A 

Standard One. 

10) GSM module: SIM800L is a quad-band 

GSM/GPRS module. It works on frequencies GSM 

850MHz, EGSM 900MHz, DCS 1800MHz and PCS 

1900MHz. SIM800 features GPRS multi-slot class 12/ 

class 10 (optional) and supports the GPRS coding 

schemes CS-1, CS-2, CS-3 and CS-4. SIM800 can meet 

almost all the space requirements in users’ 

applications, such as M2M, smart phone, PDA and 

other mobile devices. SIM800 is designed with power 

saving technique so that the current consumption is 

as low as 1.2mA in sleep mode. SIM800 integrates 

TCP/IP protocol and extended TCP/IP AT commands 

which are very useful for data transfer applications. 

11) FIRE SENSOR: A Photodiode is used as the Flame 

sensor. It is connected in the reverse biased mode 

with the Cathode to the Positive rail. In the ambient 

light, it passes only 0.84 V through it to the Emitter of 

the PNP transistor T1. But when the Photodiode gets 

light from the Flame, mainly the Infrared light, the 

Photodiode passes more voltage. 

T1 is a PNP transistor, so it conducts only when its 

base is held low. So here the base of T1 is held low 

through the 470K resistor. In this state, it can conduct. 

But the Photodiode is not passing current to the 

emitter of T1. At this condition, T2 remains off since 

it is not getting any base current from the collector of 

T1. So the circuit remains standby. 

When the Photodiode gets light from the flame, it 

passes more voltage as high as that of positive rail. So 

T2 gets base bias from the collector of T1. T1 then 

conducts and the buzzer beeps. 

12) ULTRASONIC SENSOR: The HC-SR04 ultrasonic 

sensor uses sonar to measure distance to an object. It 

offers excellent range accuracy and stable readings in 

an easy-to-use package. It operation is not affected by 

sunlight or black material like Sharp rangefinders are 

(soft materials like cloth can be difficult to detect). 

Testing distance = duration of high level*sound 

velocity (340m/s) / 2 You can use the above 

calculation to find the distance between the obstacle 

and the ultrasonic module. 

 
Fig: Schematic Diagram of the sensors 

The Arduino Nano is a small, complete, and 

breadboard-friendly board based on the ATmega328 

(Arduino Nano 3.x). The Arduino Nano can be 

powered via the Mini-B USB connection, 6-20V 

unregulated external power supply, or 5V regulated 

external power supply. 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  100 

Each of the 14 digital pins on the Nano can be used as 

an input or output, using pinMode(), digitalWrite(), 

and digitalRead() functions. The Arduino Nano has 14 

digital pins and 8 analog pins, GND, 5V, 3.3V, RST, 

REF, RxD, TxD, Vin pins on the Arduino Nano board. 

SIM800 is one of the most commonly used GSM 

module among hobbyists and Arduino community. 

Even though AT command reference is available with 

a quick Google search, it is not very easy for a 

beginner to properly understand and use Arduino 

with SIM800. 

Here we are using fire sensor, humidity and 

temperature sensor and ultrasonic sensor along with a 

GSM module which are connected to Arduino Nano 

board. 

These sensors and GSM module are connected to 

Arduino Nano board with respect to their pin 

configurations. 

DHT11 is a part of DHTXX series of Humidity sensors. 

The other sensor in this series is DHT22. Both these 

sensors are Relative Humidity (RH) Sensor. As a 

result, they will measure both the humidity and 

temperature. Although DHT11 Humidity Sensors are 

cheap and slow, they are very popular among 

hobbyists and beginners. 

We have two digital output pins for fire sensor and 

humidity with temperature sensor which are 

connected to  digital pin D3 and digital pin D4 of 

Arduino Nano and the two analog data pins of 

ultrasonic sensor (i.e. trigger and echo pins) are 

connected to analog data pin of Arduino Nano board 

at pin A1 and pin A2 of it. 

As we are using GSM module to send the sensors 

collected data in the form of message to 

corresponding mobile number, we are connecting 

only the transmitting (TxD) and receiving (RxD) pins 

of GSM module to Arduino Nano. Here the TxD of 

GSM is connected to RxD of Arduino Nano and RxD 

of GSM is connected to TxD of Arduino Nano board 

to exchange of data with each other. 

 

 

 

 

III.  FLOW CHART 

 
 

Fig: Flow Chart of the project 
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Fig: Battery Utilization 

 

IV. LITERATURE REVIEW 

 

 To know the working principle of the Quadcopter [1] 

is referred and based on the hardware requirements 

that are the hardware parts as well as their 

connectivity and also their working principle of each 

of the circuits referred to [2]. The explanation for 

each circuit is known in [3] website. To know their 

functional requirements [4] is referred. To switch the 

mode from one angle to another and to control the 

flying of robot referred to [5]. 

 

V. RESULT 

 

We can observe that our quadcopter is working as per 

the given commands and send the calculated 

temperature and humidity value and also sends an 

alert message if any fire or collision is detected 

through GSM. 

 

 Initially when quadcopter is connected to 

battery, the power is supplied to all the 

components. 

 Telemetry shows the stable green light as 

soon as it gets connected to ground telemetry. 

 

 
Fig: Kit in OFF condition 

 
Fig: Kit in ON & Armed condition 

 

 The below fig shows when the waypoints are 

added and set to armed. Where the motor 

starts rotating with normal speed. 

 The next image shows the quadcopter when it 

is tack off with front view of FPV camera. 

 The remaining images show the screenshots 

of the sensors output data which were 

detected and send to our mobile through GSM 

module while quadcopter is in air. 
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Fig: Sensors results 

 

VI. CONCLUSION 

 

The project could go in a variety of directions since 

the platform seems to be as flexible as we initially 

intended. This flexibility allows changing the 

functions it performs and also allows integration of 

any technology that would prove to be useful. The 

project could be enhanced as per the requirements, 

resources and the budget. More no of Sensors could 

be mounted on it thus providing more unique features. 

The high definitions cameras could also be installed in 

it. This project has clearly demonstrated the goals of 

proving that small scale UAVs are useful across a 

broad range of applications. 
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ABSTRACT 
 

The role of education as an agent or instrument of social change and social development is widely recognized 

today. Social change may take place - when humans need change when the existing social system or network of 

social institutions fails to meet the existing human needs and when new materials suggest better ways of 

meeting human needs. According to Maclver social change takes place as a response to many types of changes 

that take place in the social and nonsocial environment. Education can initiate social changes by bringing about 

a change in outlook and attitude of man. 

Keywords : Education, Social Change, Society, Family, Instrument 

 

I. INTRODUCTION 

 

It can bring about a change in the pattern of social 

relationships and thereby it may cause social changes. 

Earlier educational institutions and teachers used to 

show a specific way of life to the students and 

education was more a means of social control than an 

instrument of social change. Modern educational 

institutions do not place much emphasis upon 

transmitting a way of life to the students. The 

traditional education was meant for an unchanging 

static society not marked by any change. But today 

education aims at imparting knowledge. Education 

was associated with religion. 

 

It has become secular today. It is an independent 

institution now. Education has been chiefly 

instrumental in preparing the way for the 

development of science and technology. Education 

has brought about phenomenal changes in every 

aspect of men's life. Francis J.Brown remarks that 

education is a process which brings about changes in 

the behavior of society. It is a process which enables 

every individual to effectively participate in the 

activities of society and to make positive contribution 

to the progress of society. 

II. RELATIONSHIP BETWEEN EDUCATION 

AND SOCIAL CHANGE 

 

In the analysis of relationship between education and 

social change, the question is: how does education 

lead to social change? In association between 

education and modernization, the main question is: 

what kind of education and under what conditions 

will it generates and strengthen the process of 

modernization in a society? 

Education has been accepted as one major agency of 

socialization, and teachers and educational 

institutions as socializing agents. 

In describing education as an instrument of social 

change, three things are important: 

1. The agents of change, 

2. The content of change, and 

3. The social background of those who are sought to 

be changed, i.e., students. 

Educational institutions under the control of different 

cultural groups reflect the values of those groups 

which support and control education. In this 

situation, teachers impart specific values, aspirations 

and attitudes to the children. 

Thus, for analyzing the role of teachers as agents of 

change, we have to remember the three types of 
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educational institutions which existed in India before 

independence: one, which wanted to teach Vedic 

philosophies (Gurukuls); two, which focused on 

Indianization of education; and three, which, wanted 

to impart western type of education. 

 

The second and third type of institutions believed 

that English education, particularly at the higher 

levels, would lead to change of social values. Social 

reformers, who were educated through English, 

emphasized values like removal of caste restrictions, 

equality of women, doing away with evil social 

customs and practices, voice in the governance of the 

country, establishing democratic institutions, and so 

on. They, thus, wanted to teach liberal philosophy 

through education for changing society. 

 

In other words, they regarded education as a flame or 

light of knowledge which dispelled the darkness of 

ignorance. However, it is doubtful that the teachers – 

both in schools and colleges – accepted and taught 

this liberalism in values. 

 

As such, the educational institutions did not impart 

the message of social equality, political democracy, 

and rationality, etc. to students. It was only after 

independence when the concept of popular 

democracy was accepted that new goals of 

egalitarianism, secularism, individualism, socialism, 

humanism, undermining the institution of caste and 

the supremacy of Brahmins, etc. to be achieved 

through education came to be emphasized in schools 

and colleges by changing the content of education. 

 

The use of education for spreading the values of 

modernization came to be emphasized from the 1960s 

and 1970s onwards. Highly productive economies, 

distributive justice, peoples‟ participation in decision-

making bodies, adoption of scientific technology in 

industry, agriculture and other occupations and 

professions were accepted as gods for modernizing the 

Indian society. And these goals were to be achieved 

through liberal education. 

Thus, modernization was not accepted as a 

philosophy or a movement based on rational value 

system but as a process that was to characterize our 

society. Modernization was, thus, not to be confined 

only to economic field but was to be achieved in 

social, political, cultural and religious fields too. 

Education was sought to be utilized as a channel for 

the spread of modernity. 

 

The problem is that there is open disagreement 

among the elite in our society about the socio-

political framework and the values of modernization. 

As such, the question is: who will impart values of 

modernization? Who will educate? If agents of 

change are themselves traditional and do not 

incorporate modern values in their own lives, how 

can they impart such values to students? 

 

Even though the Education Commissions and the 

New Policy of Education of 1986 have spelt out with 

unusual directness the values and characteristics of a 

modern society, yet the path of modernization 

through education is not likely to be an easy one. 

Quite a few political leaders of Hindu organization in 

power in some states and at the centre are really keen 

on some traditional cultural elements to be taught 

through education. 

 

With such philosophies and lack of consensus on the 

validity of particular values of modernization (like 

secularism, individualism, socialism, egalitarianism, 

etc.), how can we expect to achieve goals of 

modernization? We may, thus, conclude that use of 

education as an instrument for the spread of modern 

influences is an issue which requires serious and fresh 

thought. 

 

III. REVIEW OF LITERATURE 

 

Several sociologists like A.R. Desai (1974), S.C. Dube 

(1971), M.S. Gore (1971), N. Jayaram (1977), 

K.Ahmad (1979), and A.B. Shah (1975), etc., have 

focused upon the issue of education as an instrument 

for social reconstruction and modernization. Ahmad 
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(1974) has said that although formal education can 

play a vital role in „ideational‟ change through trans-

formation of knowledge, attitudes and values of the 

people, its effectiveness in bringing about structural 

changes in society is extremely limited. 

 

This is because of the linkaps between the existing 

practices and procedures in education and vested 

interests of the status quoists. Chitnis (1978) has also 

pointed out the uneven functioning of education as an 

instrument of development. A.R. Desai (1974) too has 

questioned the validity of education as an instrument 

of social change. 

 

His contention is that after Independence, education 

has not been purposively geared to obtain the desired 

changes. He has criticised the policies and funding 

and financing of education to attain the goals of social 

mobility and equality. To support Desai, we can give 

the example of education of SCs, STs, women and the 

minorities which has failed in uplifting their status. 

 

The unemployment and under-employment of 

uneducated youth is another example of failure of 

education for achieving the aspirations of youths. The 

failure to achieve development of the rural areas and 

alleviating poverty is yet another example. Unless the 

pattern set by the prevailing distribution of power is 

broken and there is a tilt in the policies towards the 

poor, it will be difficult to find resources for the 

necessary transformation. Change in higher education 

is also necessary for social change. 

 

Gore, (1971) has pointed out the necessity of change 

in the content and methods of education, in the 

environment and context in which it is conducted, 

and in the convictions and the commitment of 

teachers and administrators responsible for education 

for the effectiveness of education in achieving the 

required development. 

 

Some empirical studies have been conducted in India 

on the relationship between education and 

modernisation. One such study was conducted by the 

NCERT in Delhi (in the early 1960s) covering eight 

states. These studies described the extent to which the 

attitudes, aspirations and outlook of school and 

college students and teachers in the country have 

„modernized‟. 

 

Modernization in these studies was measured in terms 

of an adaptation of a scale developed by Alex Inkles. 

The results pointed out low effect of education on 

modernization. Students continue to be traditional in 

matters of family life, etc. Yogendra Singh (1979) 

conducted a study into the implications of attitudes 

and values of teachers in Rajasthan University, to 

modernization. 

 

This study measured the levels of aspiration, 

commitment, morale and authoritarianism among 

university teachers with a view to understanding how 

the role structures and value systems of teachers 

affect their role as agents of modernization. He found 

significant relationships between the two and thus 

held that teachers‟ values influence the 

modernization of students. 

 

Earlier, in 1975, E. Haq had conducted a study on the 

content of secondary school text books and the 

process of secondary school education in terms of 

their effectiveness in political modernization. He also 

pointed out a relationship between education and 

demographic change. 

 

IV. EDUCATION AS AN INSTRUMENT OF 

SOCIAL CHANGE 

 

Education as an instrument of social change, 

influence of education on society, family and their 

practices 

Acc to Prof. RB Mathur (1964) 

“Social Change refers to the modifications in the 

organization and behavior of the grop expressed in its 

laws, institutions, customs, modes and beliefs. When 

change supposedly for the better it becomes progress 

which is essentially an evolutionary concept” 

Acc to SP Ruhela 
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“The term social change might imply changes in 

social attitudes, behavior, customs, habits, manners, 

relations and value of people, in social institutions 

and structures, in the ways or styles of living” 

4.1 Types of Social change 

   Progressive/ Positive 

    The change from social evils to scientific thoughts                                       

   Digressive / Negative 

   In a well going society new evils emerge 

4.2 Nature of social change 

1. A Universal Phenomenon 

2.  The spreading of social change is not uniform 

3.  Variations in the Speed of social change 

4. Unpredictable 

5.  Results in interaction of number of factors 

6. Modifications or replacements. 

4.3 Aspects of Social Change 

 Social 

 Economic 

 Political 

 Religious 

 Scientific and Technological 

4.4 Factors affecting Social Change 

1)       Cultural factors 

2)      Geographical factors 

3)      Environmental factors 

4)      Economic factors 

5)      Factor of migration 

6)      Technological factor 

7)      Factor of population 

8)      Psychological factor 

9)      Ideological factors 

10)   Factor of war 

11)   Diffusion of cultures 

12)   Urbanization 

13)   Visual and print media 

14)   Westernization 

15)   Industrialization 

16)   Actions of exceptional individuals 

17)   Legislation 

18)   Secularism 

19)   Democratization 

20)   Materialistic attitude 

4.5 Obstacles in Social Change 

1.       Superstitious beliefs 

2.       Conservative nature 

3.       Cultural fanaticism 

4.       Castes 

5.       Classism 

6.       Religion 

7.       Fear 

8.       Regionalism 

9.       Parochialism 

10.   Isolation 

4.6 Role of education in Social Change 

1)      Education perpetuates eternal values 

2)      Promotes capacity to welcome social change 

3)      Evaluation of social change 

4)      Transmission of culture 

5)      Removal of obstacles 

6)      Increasing the areas of knowledge 

7)      Leadership role 

8)      Mother of new changes 

9)      Spreading knowledge 

10)   Stabilizing democratic values 

11)   Control channelizes and modifies thoughts of 

new generation 

12)   School as a workshop for citizenship training 

13)   Awareness against social evils 

14)   National and international understanding 

15)   Equality among masses 

16)   Social Awakening 

17)   National Development 

 

V. INFLUENCE OF EDUCATION ON FAMILY 

 

According to Maciver 

“A family is a group defined by a sex relationship 

sufficiently precise an enduring to provide for 

procreation and bringing of children” 

A family unit is the unit which builds up a person‟s 

personality. How you behave and what you become 

in life is very much dependent on your family life. 

Psychologists believe that a child learns the most 

from his or her family life 

According to Burgess and locke 

“A family is a group of person united by the ties of 

marriage, blood or adoption constituting a single 
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household, interacting and intercommunicating with 

each other”.  

The way your family members deal with you has a 

lifelong effect on your personality. Keeping in view 

all these facts the importance of your family life 

cannot be denied. Family unit happens to be the most 

important part of your life till you grow up. The 

children are usually closer to their parents and their 

siblings as compared to any other person in the world. 

As the children grow up they find good friends, 

spouses, their own kids and colleagues to share their 

lives with. Although time brings this change but the 

importance of family remains there. The children 

who have a sound family background and who belong 

to a family with strong family ties are almost always 

happier. Thus one cannot deny the importance of 

family life. 

5.1 Types of Family 

 Extended family 

 Nuclear family 

Extended Family: The unit in which the adults and 

children of more than two generations are closely 

combined. The family in this system extend vertically 

over three or more generations. 

Nuclear Family: The nuclear family is a small unit 

consisting of parents and children usually two. In this 

unit the parents are sole authorities and emotional 

relations among family members are concentrated 

and intense 

5.2 Roles Of family 

1.       Cooperation of family in education 

2.       Proper Physical Development 

3.       Proper moral development 

4.       Blossoming the interest of children 

5.       Opportunity to participate in household 

responsibilities 

6.       Development of intellect 

7.       Free expression of child‟s desires and urges 

8.       Religious education 

5.3 Influence of Education on Family 

1.       Improve home management 

2.        Recognition of worth of home 

3.       Production of educated elite (Families) 

4.       To discharge productive duties towards home 

5.       Family Planning 

6.       An efficient member of family 

7.       Social efficiency of family 

8.       Adjustability in family 

9.       Co-ordination of family and school 

10.   Education of parents 

11.   To maintain better homes 

12.   Cultivation of higher values 

13.   Propagates cooperation within and outside the 

home 

14.   Create liberal and wider attitude 

15.   Increasing productivity of family members 

16.   Optimizing Economic efficiency 

 

VI. INFLUENCE OF EDUCATION ON SOCIETY  

 

Education plays a very important role in molding the 

character of an individual. It is one of the concrete 

sources from which one get information and 

knowledge. It affects the society. We can make sense 

of its effective role from the following points. 

6.1 Preservation and transmission of our social, moral 

and cultural values 

In Education, through curriculum, students will be 

acquainted with social, moral and cultural values and 

teachers make them familiar with values and ideal 

through different activities, games, story-telling etc. 

Education makes them familiar with constitution, 

rules and regulations of citizens and so on. As we find 

in NPE 1986 major objectives to produce a productive 

citizen has been fulfilled by education so education 

preserves our value and it make others to imbibe 

those values. 

6.2 Awakening of Social feelings 

Through education individuals become aware about 

the importance of unity, love, fraternity and other 

values. Education makes all people get awakened of 

being a part of society and how they can contribute 

the world as society. People know different values 

and life skills and thus they develop concern for 

society including social mindedness, values life skills, 

learning to be, learning to do, learning to know, 

learning to live together via different activities story 

telling dramatization. 
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6.3 Political development of society 

Education makes all aware about rights and duties of 

all, which are their responsibilities and duties so that 

they can develop their civic sense. Through different 

lesson of political leaders and stories education 

develop ideal leadership quality so that in future 

citizens can lead t e state as a society. 

6.4 Economic development of society 

Education develops skills in individual and makes him 

a productive citizen. Through education everyone 

learns how to earn money and as per their 

qualification he gets job or labour and on the whole 

with the help of education more or less everyone get 

work and earn money so due to increasing literacy 

per capita income will increase As we find Govt. take 

help in the form of tax and thus our economy 

develops. Because of education people migrate in 

other country and their earning helps to develop 

society, country. Thus education affects the economic 

development of society. 

6.5 Social control 

Education makes all aware about customs and duties 

the same as it makes aware about the rules and 

regulations as we find the rules in Indian constitution. 

People know how to preserve their lives via 

education. They make also familiar with crimes. Thus 

education provides a guideline and it controls all 

society. 

6.6 Social changes and reforms 

Education makes individuals perfects and aware about 

the rights. So can claim against dwelled superstitions, 

beliefs which are harmful for them. Through 

education everyone learn grow to live and how to 

save from difficulty and how to inculcate values and 

ideals in their lives and ideals in their lives so they 

can appeal in court having of felling injustice. 

Education makes all aware about how to live 

peacefully and how to face difficulties in their 

lives .They become aware about the proverbs like 

„nothing ventured, nothing gained‟ so they develop 

their risk taking attitudes via education. 

6.7 Socialization of a child 

Education trains the mind of a child and it teaches 

him how to inculcate values in his life. It makes the 

child understand what is society, how he is a part of 

society, what are his roles in society, how he should 

behave, how he should interact with others etc. 

Education helps him to understand who is he? And it 

develops a sense if a social being in him. In short 

education socializes a child. 

 

VII. CONCLUSION 

 

Educate on can also be understood as a factor of social 

change. The role of education as an agent or 

instrument of social change and development is 

widely recognized today. Education can initiate social 

change by bringing about a change in the outlook and 

attitudes of man. Modern education has changed our 

attitude and outlook. It has affected our customs and 

traditions, manners and morals, religious beliefs and 

philosophical principles. It has removed to a great 

extent the superstitious beliefs and unreasoned fears 

about the supernatural beings. It has widened our 

vision and removed our narrow ideals, prejudices and 

misunderstandings. Higher education has brought 

about more refined behavior. 
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ABSTRACT 
 

Education is most powerful tool to achieve success in one’s life. So people are very much aware about the 

importance of education and to perceive it, they tends to take admission in various courses in different colleges. 

Increase in admission increases the data handling complexity and in today’s era keeping the records of college 

manually is time consuming, also separate files have to be maintain for each section of college. Gone are the 

days when colleges used to keep student’s information in paper files. Now everything has been digitalised and 

work is done smartly. Our project College Monitoring System is a software which introduces an environment 

for integrating records of student’s, teacher’s and the administration of colleges resulting in saving time, 

reducing manual errors and human resource required in existing system.  

Keywords: CMS, Online Record Handling, Monitoring Record 

I. INTRODUCTION 

 

At the present people don’t have time to manage any 

work in files, education field is growing every year. 

Number of students are increasing and their data too. 

So keeping in mind a thought to design a software 

called College Monitoring System, which is online, 

time saving so that it reduces human efforts to 

manage the data. The objective of our system is to 

reduce the paper work and to eliminate manual 

process and to save significant staff time. It is multi 

user system. College monitoring system is a software 

which collects all the details information about 

student including their personal details, education 

details, admission details, bank details for scholarship 

purpose etc. Faculty’s information include their 

education qualification, their department, faculty can 

update their field whenever required. Training and 

placement department has record about the eligible 

students for campus, scholarship section has 

scholarship form which will be filled by student 

taking scholarship, required document can be upload 

by student, report about the students or upcoming 

activities etc. It is design to help colleges for 

management of student details. Everyone including 

staff, student all need to do the registration to the 

system by filling registration form, here only basic 

information of user is asked so as to verify the user is 

authorized or not. 

 

II. EXISTING SYSTEM 

 

Existing system is a manual one in which users are 

maintaining books, files, records, to store the 

information like student details , education 

qualification, parents/ guardian details, registration 

details etc. about student who had taken admission in 

the institute. It is very difficult to maintain historical 

data of the student details. 

 

The following drawbacks of existing system 

emphasized the need for computerization: 
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1. Lots of paper work has to be made. 

2. Lots of correction work hence error in student 

details. 

3. Lots of edition and up gradation of student details 

causing the record to look messy. 

 

Due to this new information which is to be added is 

written in place of old data therefore all the data look 

untidy and proper information is not there. There are 

thousands of students joining each year so numbers of 

student increases year by year and it is very difficult 

to maintain this record, time consuming and tedious 

work. Update fees, marks, result all these needs a 

monitoring system. 

 

System has been built for this purpose, but it has 

various errors in it and doesn’t work properly. Many 

modules are not present which can see and organize 

their TNP work, scholarship work, etc. which can be 

maintain by non-teaching staff. So existing system has 

various disadvantages in it and more work load and 

confusion is present which can be overcome by 

proposed system. 

 

III. PROPOSED SYSTEM 

 

Proposed system is an application software deals with 

all student and staff details of college. College monitor 

system provide user friendly interface, and is capable 

enough to manage large number of data. Report of 

students or staff can be easily generated and data can 

be retrieve easily in less time. College principal is the 

admin of proposed system, authority to access all the 

accounts of system is given to admin.  

 

The system contains following login modules as 

shown in flowchart: 

 
Fig.1 Flow diagram of College Monitoring System 

1. Registration :  

The first step for every new user is registration. 

Online registration form is a list of basic fields that 

user need to enter correctly and submit it. The 

purpose of registration is to get basic information of 

user and to verify the user’s identity, so that college 

has list of registered candidates. Information such 

as Application ID number, full name, program 

(engg or poly), semester contact, password. 

Registration is one time process. After registration 

has been done successfully, next step is login. 

 

2. Login : 

In order to access the system login is required. It is 

done by entering two unique fields of user ie. 

Application ID number and password into login 

window. Login module is used to check whether 

user is an authorized person to use the system or 

not. In case user forget his/her password and unable 

to login to account, they can recover their 

password using forgot password option. Forget 

password window will ask for Application ID 

number, if Application ID number is found valid, 

then admin sends user’s password to the register 

email of user.  

 

3. Student : 

Student module has various fields like personal 

details, educational details, admission details, bank 

details, fee details scholarship form etc. Student 

when login to student account fill the form by 

entering all the above mention fields. Student can 

upload the scan copies of their documents like 

mark sheets, and other documents required for 

scholarship or any other purpose. Student can 

update their information any time. Students do not 

have access to other accounts.  

 
 

Fig.2 Student login  

 

4. Training and Placement : 

Training and placement in-charge is responsible for 

updating the placement and campus related 
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information like company’s criteria their arriving 

date for recruitment and list of student who are 

eligible for attending the recruitment process. The 

in-charge can retrieve the student information 

from student database for selecting for eligible 

candidates for placements. Notifications regarding 

placements can be send to the email address of the 

eligible students. Students can also be informed by 

notifications about any college activities. 

 

 

5. Staff : 

Teaching and non-teaching staff have separate 

login category in computer monitoring system. 

Staff when login to account enter their all required 

details by filling form like personal details, 

educational details, bank details, their personal 

achievements, conferences etc. Teaching staff 

monitors student educational and personal 

information whereas non-teaching  

Staff monitors student’s fee details, exams form 

details etc. Student’s report can be generated on 

fields needed by faculty. 

 

 
Fig.3 Staff Login 

 

 

IV. IMPLEMENTATION AND OUTPUT 

 

 
Fig.4 Student Login 

 
Fig.5 Student’s Personal Details 

 
Fig.6 Student’s Admission Details 

 

 
Fig.7 Upload Student’s Document 

 
Fig.8 Student’s Report Access by staff 

 

V. CONCLUSION  

College Monitoring System will enable the college in 

identifying the difficulties and issues from the key 
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point and helps in establishing effective monitoring 

system by eliminating errors. Timely recording and 

managing of that will allow effective internal control 

system. Proper control test has to be implemented by 

college in order to eliminate issues and rectify the 

mistakes in system. The college should be sensitive in 

responding to the risk immediately in order to avoid 

major problems.  

VI. FUTURESCOPE 

 

It is not possible to develop a system that makes all 

the requirements of the college. College requirements 

keep changing as the system is being used. Every 

existing system has proposed enhancements which 

make it better and easier to use and more secure. The 

currently used college monitoring system is the best 

suitable for the web pages on a computer system, 

there raised some issues while using it on cross 

platform, i.e. if the viewing browser or platform of 

the web page changes, it misbehaves.  

 

The future system will be supporting the web precise, 

feature that display the web pages on any device as 

per its dimensions. Even for register user, the further 

system can be developed on a mobile application 

providing all the services same as the web application. 

The enhancements that have been proposed for this 

system by adding the functionalities like online 

examination, attendance, hostel management system, 

online chat. Further, the faculty can upload the 

videos of their lectures on this site and students who 

had missed those classes can view those videos. 
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ABSTRACT 
 

There has been a tremendous increase in the use and development of remote labs over the past decade. At 

Government polytechnic Ahmednagar, remote experimentation has been made possible through the use of a 

scalable and generic platform-the Instrumentation Engineering department iLabs Shared Architecture (ISA). 

With this middleware infrastructure, students in the College of Engineering, Design, Art and Technology have 

been able to remotely access and share scarce laboratory resources. Presented in this paper, is the design and 

implementation of a remote Solar Photovoltaic laboratory based on the ISA. In the laboratory design, a solar 

simulator which provides irradiation matching , is used to provide constant irradiation to a solar panel. A 

National Instruments Educational Laboratory Virtual Instrumentation Suite (NI ELVIS II+) prototyping board is 

used for data acquisition to obtain current and voltage values from the solar panel. The user interface to the 

Solar PV lab is a LabVIEW Virtual Instrument (VI), on which interactive controls for the Solar Simulator are 

exposed. A live video feed is also incorporated into the client user interface to enhance user interactivity and 

remote access to the VI is implemented within the interactive ISA. Graphs are plotted to illustrate the variation 

of irradiance and angle of incidence with solar panel characteristics. The data obtained can then be compared to 

theoretical predictions. 

Keywords : Interactive iLabs Shared Architecture, LabVIEW, NI ELVIS, Solar Simulator, iLabs@Mak 

 

I. INTRODUCTION 

 

The photovoltaic effect is the physical phenomenon 

responsible for converting light to electricity. Solar 

PV (photovoltaic) energy is a tried and tested 

technology that was being used on satellites over fifty 

years ago. Since the 1990, improvements in 

technology and lower prices have led to massive 

growth in its popularity. With a proven track record, 

solar PV systems are very reliable and require very 

little maintenance as they have limited moving parts. 

Solar energy as a mode of power generation is said to 

be a cost effective source of off-grid energy as opposed 

to the conventional way, where huge capital 

investments have to be made in putting up 

transmission and distribution networks [1]. 

As of 2010, India had a total energy consumption of 

approximately 11 million TOE (tonnes of oil 

equivalent). The consumption is partially met by a 

number of energy sources including fossil fuels, 

biomass, geothermal, wind power, hydropower and 

solar power. With an installed capacity of 595MW, 

mostly consisting of hydro power, the national grid 

covers less than 10% of the urban population and less 

than 3% of the rural counterpart [3]. 

 

With the increasing electricity demand of 10% per 

annum, there will be an unprecedented electricity 

deficit in the country by 2030. In order to address 

such energy deficits, solar energy resources would 

need to be explored. 
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However, the extent of solar energy utilization in 

India is still very low despite its immense benefits. 

Only about 450,000 Indians are connected to the grid, 

thus there is still great potential for growth of solar 

energy; given that India is endowed with good 

isolation levels all year round ranging from 4000 to 

6000 W/m2/day [3]. 

 

Failure of a country like India to launch into this 

arena of clean energy could be attributed to lack of 

practical experience and training in its academic 

sector. However, the iLabs@MAK project, under the 

Department of Electrical and Computer Engineering 

at Government polytechnic Ahmednagar has 

specialized in the deployment of remote, generic and 

scalable labs. These Labs could offer students studying 

concepts in renewable energy, this practical 

opportunity. The Labs are deployed online via the 

interactive iLabs Shared Architecture (ISA) - a 

Massachusetts Institute of Technology distributed 

software toolkit and middleware service infrastructure 

[4]. The ISA is coupled with the National Instruments 

Educational Laboratory Virtual Instrumentation Suite 

(NI ELVIS) with a host of add-on boards, supported by 

the Laboratory Virtual Instrumentation Engineering 

Work-bench (LabVIEW) graphical programming 

language. The prototyping add-on board hosted on the 

NI-ELVIS platform supports analog circuitry. The 

ease-of-use of conventional analog components 

facilitates the demonstration of solar PV concepts. The 

user interface of the solar PV lab is a LabVIEW 

Virtual Instrument (VI), on which interactive controls 

for the experiment equipment and data acquisition are 

exposed. Remote access to the VI is implemented 

within the interactive ISA. 

The remote Labs have mitigated challenges arising 

from scarcity of laboratory equipment vis-à-vis the 

skyrocketing student numbers [4]. iLabs have been 

used to support several courses in the curricula of the 

Bachelors of Science in Electrical, 

Telecommunications and Computer Engineering 

programs at the College over the past decade. 

The continuous research and development is intended 

to gradually fully integrate iLabs into the entire 

curricula. 

 

II. IMPLEMENTATION 

 

A. Lab Equipment 

The principal hardware for the remote Solar PV lab is 

the Solar Simulator . It provides constant irradiation 

to an 8cm by 8cm solar panel placed underneath. The 

NI-ELVIS II+ board was used as the main data 

acquisition device because it could be easily 

programmed using LabVIEW and seamlessly 

integrated with the ISA. The Board also had many 

analog and digital channels essential to the data 

acquisition as well as driving other devices in the 

circuit like the relays and Arduino board. A Logitech 

Webcam c170 was also incorporated to generate a live 

video feed of the experiment process and equipment 

during execution. The hardware for the Solar PV iLab 

is shown in Fig. 1. 

 

To implement the Solar PV iLab on the NI-ELVIS II+ 

board, the various resistances and sources were 

connected as shown in the circuit diagrams Fig. 3 and 

4. 6 volts DC relays were used as switches that were 

turned ON or OFF using digital signals with a swing of 

0V-5V. Fig. 5 shows the system context diagram. 

 
Figure 1: Left: Solar Simulator Top Left: c170 Logitech 

webcam, 

solar panel, Arduino Leonard board Bottom Left: NI 

ELVIS 11+, Servo Motor 
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B. Software Architecture and Implementation 

The implemented using LabVIEW. The software 

development was carried out in different phases. Solar 

Simulator remote control: To achieve remote control, 

a java application for remote desktop control [5] was 

installed on the solar simulator, which was in turn 

connected to the Local Area Network. Using the Solar  

Protocol (IP) address, it could be remotely accessed 

and controlled from the Lab Server. Fig. 2 shows 

remote access of the Solar Simulator. Data acquisition: 

Experimental values were acquired through 

instruments integrated into the NI-ELVIS II+ board 

via analog input channels capable of reading both 

current and voltage. As per the circuit design, only 

one analog input channel was required to model the 

voltmeter and one other similar analog input channel 

to model the ammeter. Data acquisition from these 

channels was controlled using buttons and the values 

then displayed using numeric indicators on the user 

interface. Actual voltage and current values were 

acquired through Data Acquisition (DAQ) express VIs. 

 
Figure 2:  Remote control of the solar simulator using 

LabVIEW 

 

Switching: In order to plot different data points 

required to obtain a suitable Current-Voltage (I-V) 

characteristic curve, experimental voltage and current 

values had to be measured across different resistances. 

Switching between resistances was achieved using 

relays which could be switched ON or OFF using 

digital signals supplied by the NI-ELVIS II+ board. 

Without this switching mechanism, changing these 

parameters would require the intervention of the lab  

administrator which is not practical. Various 

resistances were  corresponding relay was switched 

ON while all other relays were switched OFF. 

 

Motor control: Part of the experiment procedure was 

intended to investigate the variation of current and 

voltage with varying angles of incidence. The angle of 

incidence was changed by attaching the solar panel to 

a module consisting of a servo motor, Arduino 

Leornado board and a metallic frame as shown in Fig. 

6. Angles were programmatically controlled by digital 

signals from the NI-ELVIS board to the Arduino board. 

The Arduino board in turn, controlled a servo motor 

that varied the angle of inclination of the solar panel. 

 

Live video feed: The Logitech camera was configured 

using the LabVIEW Vision Acquisition toolkit that 

specifically used NI-IMAQ divers to read from and 

configure the USB camera. A Vision Acquisition 

express VI, as shown in Fig. 7, was used to achieve this 

functionality. It was configured to acquire continuous 

images, which when sampled at a high rate, were 

displayed in the form of a video feed. 
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Figure 3: Circuit wiring diagram 

 

 
Figure 4: Circuit wiring on the NI-ELVIS II+ board 

 

 
Figure 5: System context diagram 
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The video feed code had to run in a parallel loop so as 

to limit the effects of buffering caused by delays in the 

rest of the code. 

 
Figure 6: The solar panel hardware setup 

 
Figure 7: LabVIEW block diagram for acquiring video 

feed 

 

Plotting results: Results were displayed in the form of 

graphs. By the end of the experiment, 5 graphs are 

plotted namely; I-V characteristics graph, Power vs. 

Voltage, Current and Voltage vs. Angle of Incidence, 

I-V characteristic variation with Irradiation intensity 

and Power-Voltage characteristic variation with 

Irradiation intensity. Tabs were used to toggle 

between the different graphs for easy viewing and 

readability as shown in Fig.8. 

 

With an appropriate VI created, the next step was 

integrating it into the interactive ISA version 4.3.1 - 

the deployment environment for the laboratory. The 

ISA was setup on a desktop computer running 

Windows Server 2008. 

 

 
Figure 8: Different tabs for displaying results 

 

III. USER EXPERIENCE 

 

A. Lab Functionality 

 

The remote Solar PV lab involves three stages: 

Controlling the Solar Simulator, Changing the Solar 

Panel Parameters and Display of the I-V 

Characteristics (Results). The Lab user interface allows 

interactive variation of virtual hardware controls of 

the solar simulator and switching between resistances 

to achieve each of these stages. The modular 

interaction with the lab is summarized in Fig. 10. 

 

B. User Interface Design 

 

The user interface features virtual control elements 

including knobs, switches, buttons, and run-time 

menus, in addition to indicators such as graphs. These 

were used to avail a rich and fully interactive front 

panel which doubled as a user interface within the 

interactive ISA. Tabs were used for navigation to 

allow easy access, control of the solar lab input 

parameters and display of results. All observed 

experiment data is relayed in graphical form to 

emphasize a holistic interpretation of the experiment 

at a glance. 
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IV. EXPERIMENT DYNAMICS 

 

A typical experiment involves user login, selection of 

the experiment to be conducted and request for a 

reservation from the Service Broker. Exclusive access 

to the Lab is granted to the user during the reserved 

time. With the experiment. the experiment by 

remotely controlling the solar simulator, configuring 

the lab input parameters and finally viewing the 

graphed results. 

 

A. Controlling the Solar Simulator 

 

Within the active user interface, the experiment 

commences  

the remote panel control of the Solar Simulator has 

bee  

accessed via its URL in the format http://simulator 

IP:6060 as illustrated in Fig. 11. In this mode, the 

lamp is providing constant irradiation. 

 

  

With the increasing student numbers, coupled with 

scarce laboratory resources, the remote lab will play a 

big role in improving the pedagogical experience of 

students and researchers at Government polytechnic 

Ahmednagar. 

 

However, the Lab does not investigate all the factors 

that affect solar PV energy. Newer models of the Solar 

Simulator enable variation of additional parameters 

such as temperature and would thus be better suited 

to future research. Plotted graphs also did not have 

sufficient data points due to limited resistances that 

could be fitted on the board. Future labs will use 

better switching mechanisms such as the SCXI-1169 

switch module; equipped with up to 100 Single-Pole-

Single-Throw (SPST) mechanical relay switches and 

inserted into a chassis (NI SCXI-1000) containing the 

circuitry for powering, fanning and interfacing with 

the computer hosting the hardware. In addition, 

unreliable internet connection was a challenge to 

accessing the lab remotely. 

 
Figure 9: TKH 3lot Voltage and Current Values´ tab 

 

B. Configuring Solar Panel Parameters 

 

The user selects the ³Plot Voltage and Current 

Values´ tab. An appropriate angle of incidence and a 

constant irradiation intensity are selected. The user 

then measures the Open Circuit Voltage and Short 

Circuit Current. Subsequent voltage and current 

values are then taken across the other six resistances 

in the circuit. Resistances, Open Circuit and 

 

Short Circuit conditions are selected from the Choose 

5HVLVWDQFH´ drop down menu. Different values 

of voltage 

and current are obtained by clicking on Plot Value ;´ 

buttons as illustrated in Fig. 9. 

 

Here after, the user varies the angle of incidence as 

reflected on the live video feed and then 

corresponding voltage and current values are plotted. 

The user can then vary the irradiation intensity by 

selecting the different irradiation values after which, 

corresponding I-V characteristic curves are plotted. 

 

C. Displaying Results 

 

The results are displayed in a graphical form with 

different tabs showing various I-V characteristics. 

Featured characteristics are a representation of how 

solar panel Current-Voltage (I-V) characteristics vary 

with varying angles of incidence and varying 

irradiance levels. Fig. 12 shows typical I-V 

characteristics of a solar panel. 
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V. CONCLUSION 

 

The development of the Solar PV iLab has contributed 

to the increasing number of online laboratories 

available at Government polytechnic Ahmednagar. 

The Lab will render support to curricula in the courses 

of Renewable Energy Technologies where there is 

currently no available laboratory. 

 
Figure 10: Modular interaction of the Solar PV lab 

 
Figure 11: The Control Solar Simulator Tab 

 
Figure 12: I-V Variation with irradiation 
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I. INTRODUCTION 

 

The photovoltaic effect is the physical phenomenon 

responsible for converting light to electricity. Solar 

PV (photovoltaic) energy is a tried and tested 

technology that was being used on satellites over fifty 

years ago. Since the 1990, improvements in 

technology and lower prices have led to massive 

growth in its popularity. With a proven track record, 

solar PV systems are very reliable and require very 

little maintenance as they have limited moving parts. 

Solar energy as a mode of power generation is said to 

be a cost effective source of off-grid energy as opposed 

to the conventional way, where huge capital 

investments have to be made in putting up 

transmission and distribution networks [1]. 

As of 2010, India had a total energy consumption of 

approximately 11 million TOE (tonnes of oil 

equivalent). The consumption is partially met by a 

number of energy sources including fossil fuels, 

biomass, geothermal, wind power, hydropower and 

solar power. With an installed capacity of 595MW, 

mostly consisting of hydro power, the national grid 

covers less than 10% of the urban population and less 

than 3% of the rural counterpart [3]. 

 

With the increasing electricity demand of 10% per 

annum, there will be an unprecedented electricity 

deficit in the country by 2030. In order to address 

such energy deficits, solar energy resources would 

need to be explored. 
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However, the extent of solar energy utilization in 

India is still very low despite its immense benefits. 

Only about 450,000 Indians are connected to the grid, 

thus there is still great potential for growth of solar 

energy; given that India is endowed with good 

isolation levels all year round ranging from 4000 to 

6000 W/m2/day [3]. 

 

Failure of a country like India to launch into this 

arena of clean energy could be attributed to lack of 

practical experience and training in its academic 

sector. However, the iLabs@MAK project, under the 

Department of Electrical and Computer Engineering 

at Government polytechnic Ahmednagar has 

specialized in the deployment of remote, generic and 

scalable labs. These Labs could offer students studying 

concepts in renewable energy, this practical 

opportunity. The Labs are deployed online via the 

interactive iLabs Shared Architecture (ISA) - a 

Massachusetts Institute of Technology distributed 

software toolkit and middleware service infrastructure 

[4]. The ISA is coupled with the National Instruments 

Educational Laboratory Virtual Instrumentation Suite 

(NI ELVIS) with a host of add-on boards, supported by 

the Laboratory Virtual Instrumentation Engineering 

Work-bench (LabVIEW) graphical programming 

language. The prototyping add-on board hosted on the 

NI-ELVIS platform supports analog circuitry. The 

ease-of-use of conventional analog components 

facilitates the demonstration of solar PV concepts. The 

user interface of the solar PV lab is a LabVIEW 

Virtual Instrument (VI), on which interactive controls 

for the experiment equipment and data acquisition are 

exposed. Remote access to the VI is implemented 

within the interactive ISA. 

The remote Labs have mitigated challenges arising 

from scarcity of laboratory equipment vis-à-vis the 

skyrocketing student numbers [4]. iLabs have been 

used to support several courses in the curricula of the 

Bachelors of Science in Electrical, 

Telecommunications and Computer Engineering 

programs at the College over the past decade. 

The continuous research and development is intended 

to gradually fully integrate iLabs into the entire 

curricula. 

 

II. IMPLEMENTATION 

 

A. Lab Equipment 

The principal hardware for the remote Solar PV lab is 

the Solar Simulator . It provides constant irradiation 

to an 8cm by 8cm solar panel placed underneath. The 

NI-ELVIS II+ board was used as the main data 

acquisition device because it could be easily 

programmed using LabVIEW and seamlessly 

integrated with the ISA. The Board also had many 

analog and digital channels essential to the data 

acquisition as well as driving other devices in the 

circuit like the relays and Arduino board. A Logitech 

Webcam c170 was also incorporated to generate a live 

video feed of the experiment process and equipment 

during execution. The hardware for the Solar PV iLab 

is shown in Fig. 1. 

 

To implement the Solar PV iLab on the NI-ELVIS II+ 

board, the various resistances and sources were 

connected as shown in the circuit diagrams Fig. 3 and 

4. 6 volts DC relays were used as switches that were 

turned ON or OFF using digital signals with a swing of 

0V-5V. Fig. 5 shows the system context diagram. 

 
Figure 1: Left: Solar Simulator Top Left: c170 Logitech 

webcam, 

solar panel, Arduino Leonard board Bottom Left: NI 

ELVIS 11+, Servo Motor 
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B. Software Architecture and Implementation 

The implemented using LabVIEW. The software 

development was carried out in different phases. Solar 

Simulator remote control: To achieve remote control, 

a java application for remote desktop control [5] was 

installed on the solar simulator, which was in turn 

connected to the Local Area Network. Using the Solar  

Protocol (IP) address, it could be remotely accessed 

and controlled from the Lab Server. Fig. 2 shows 

remote access of the Solar Simulator. Data acquisition: 

Experimental values were acquired through 

instruments integrated into the NI-ELVIS II+ board 

via analog input channels capable of reading both 

current and voltage. As per the circuit design, only 

one analog input channel was required to model the 

voltmeter and one other similar analog input channel 

to model the ammeter. Data acquisition from these 

channels was controlled using buttons and the values 

then displayed using numeric indicators on the user 

interface. Actual voltage and current values were 

acquired through Data Acquisition (DAQ) express VIs. 

 
Figure 2:  Remote control of the solar simulator using 

LabVIEW 

 

Switching: In order to plot different data points 

required to obtain a suitable Current-Voltage (I-V) 

characteristic curve, experimental voltage and current 

values had to be measured across different resistances. 

Switching between resistances was achieved using 

relays which could be switched ON or OFF using 

digital signals supplied by the NI-ELVIS II+ board. 

Without this switching mechanism, changing these 

parameters would require the intervention of the lab  

administrator which is not practical. Various 

resistances were  corresponding relay was switched 

ON while all other relays were switched OFF. 

 

Motor control: Part of the experiment procedure was 

intended to investigate the variation of current and 

voltage with varying angles of incidence. The angle of 

incidence was changed by attaching the solar panel to 

a module consisting of a servo motor, Arduino 

Leornado board and a metallic frame as shown in Fig. 

6. Angles were programmatically controlled by digital 

signals from the NI-ELVIS board to the Arduino board. 

The Arduino board in turn, controlled a servo motor 

that varied the angle of inclination of the solar panel. 

 

Live video feed: The Logitech camera was configured 

using the LabVIEW Vision Acquisition toolkit that 

specifically used NI-IMAQ divers to read from and 

configure the USB camera. A Vision Acquisition 

express VI, as shown in Fig. 7, was used to achieve this 

functionality. It was configured to acquire continuous 

images, which when sampled at a high rate, were 

displayed in the form of a video feed. 
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Figure 3: Circuit wiring diagram 

 

 
Figure 4: Circuit wiring on the NI-ELVIS II+ board 

 

 
Figure 5: System context diagram 
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The video feed code had to run in a parallel loop so as 

to limit the effects of buffering caused by delays in the 

rest of the code. 

 
Figure 6: The solar panel hardware setup 

 
Figure 7: LabVIEW block diagram for acquiring video 

feed 

 

Plotting results: Results were displayed in the form of 

graphs. By the end of the experiment, 5 graphs are 

plotted namely; I-V characteristics graph, Power vs. 

Voltage, Current and Voltage vs. Angle of Incidence, 

I-V characteristic variation with Irradiation intensity 

and Power-Voltage characteristic variation with 

Irradiation intensity. Tabs were used to toggle 

between the different graphs for easy viewing and 

readability as shown in Fig.8. 

 

With an appropriate VI created, the next step was 

integrating it into the interactive ISA version 4.3.1 - 

the deployment environment for the laboratory. The 

ISA was setup on a desktop computer running 

Windows Server 2008. 

 

 
Figure 8: Different tabs for displaying results 

 

III. USER EXPERIENCE 

 

A. Lab Functionality 

 

The remote Solar PV lab involves three stages: 

Controlling the Solar Simulator, Changing the Solar 

Panel Parameters and Display of the I-V 

Characteristics (Results). The Lab user interface allows 

interactive variation of virtual hardware controls of 

the solar simulator and switching between resistances 

to achieve each of these stages. The modular 

interaction with the lab is summarized in Fig. 10. 

 

B. User Interface Design 

 

The user interface features virtual control elements 

including knobs, switches, buttons, and run-time 

menus, in addition to indicators such as graphs. These 

were used to avail a rich and fully interactive front 

panel which doubled as a user interface within the 

interactive ISA. Tabs were used for navigation to 

allow easy access, control of the solar lab input 

parameters and display of results. All observed 

experiment data is relayed in graphical form to 

emphasize a holistic interpretation of the experiment 

at a glance. 
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IV. EXPERIMENT DYNAMICS 

 

A typical experiment involves user login, selection of 

the experiment to be conducted and request for a 

reservation from the Service Broker. Exclusive access 

to the Lab is granted to the user during the reserved 

time. With the experiment. the experiment by 

remotely controlling the solar simulator, configuring 

the lab input parameters and finally viewing the 

graphed results. 

 

A. Controlling the Solar Simulator 

 

Within the active user interface, the experiment 

commences  

the remote panel control of the Solar Simulator has 

bee  

accessed via its URL in the format http://simulator 

IP:6060 as illustrated in Fig. 11. In this mode, the 

lamp is providing constant irradiation. 

 

  

With the increasing student numbers, coupled with 

scarce laboratory resources, the remote lab will play a 

big role in improving the pedagogical experience of 

students and researchers at Government polytechnic 

Ahmednagar. 

 

However, the Lab does not investigate all the factors 

that affect solar PV energy. Newer models of the Solar 

Simulator enable variation of additional parameters 

such as temperature and would thus be better suited 

to future research. Plotted graphs also did not have 

sufficient data points due to limited resistances that 

could be fitted on the board. Future labs will use 

better switching mechanisms such as the SCXI-1169 

switch module; equipped with up to 100 Single-Pole-

Single-Throw (SPST) mechanical relay switches and 

inserted into a chassis (NI SCXI-1000) containing the 

circuitry for powering, fanning and interfacing with 

the computer hosting the hardware. In addition, 

unreliable internet connection was a challenge to 

accessing the lab remotely. 

 
Figure 9: TKH 3lot Voltage and Current Values´ tab 

 

B. Configuring Solar Panel Parameters 

 

The user selects the ³Plot Voltage and Current 

Values´ tab. An appropriate angle of incidence and a 

constant irradiation intensity are selected. The user 

then measures the Open Circuit Voltage and Short 

Circuit Current. Subsequent voltage and current 

values are then taken across the other six resistances 

in the circuit. Resistances, Open Circuit and 

 

Short Circuit conditions are selected from the Choose 

5HVLVWDQFH´ drop down menu. Different values 

of voltage 

and current are obtained by clicking on Plot Value ;´ 

buttons as illustrated in Fig. 9. 

 

Here after, the user varies the angle of incidence as 

reflected on the live video feed and then 

corresponding voltage and current values are plotted. 

The user can then vary the irradiation intensity by 

selecting the different irradiation values after which, 

corresponding I-V characteristic curves are plotted. 

 

C. Displaying Results 

 

The results are displayed in a graphical form with 

different tabs showing various I-V characteristics. 

Featured characteristics are a representation of how 

solar panel Current-Voltage (I-V) characteristics vary 

with varying angles of incidence and varying 

irradiance levels. Fig. 12 shows typical I-V 

characteristics of a solar panel. 
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V. CONCLUSION 

 

The development of the Solar PV iLab has contributed 

to the increasing number of online laboratories 

available at Government polytechnic Ahmednagar. 

The Lab will render support to curricula in the courses 

of Renewable Energy Technologies where there is 

currently no available laboratory. 

 
Figure 10: Modular interaction of the Solar PV lab 

 
Figure 11: The Control Solar Simulator Tab 

 
Figure 12: I-V Variation with irradiation 
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ABSTRACT 
 

This paper is to create an Augmented Reality Based Measurement application ie. object distance measurement 

using android studio, and simple mobile camera in order to measure object distance. The technologies 

nowadays are very highly developed and it may give our lives a new interface and thus make it more accurate. 

One of the technologies that able to do so is the Augmented Reality (AR) technology. Traditionally, we have 

used common measurement tools such as rulers, robots, and lasers to measure objects. The drawbacks of such 

measurement could led to the high maintenance cost, consuming lot of times, and human resource. Hence, it is 

important to have new technology such as Augmented Reality (AR) system that could help to minimize the 

cost and increase the accuracy of measurement.  

Keywords: Augmented Reality , Virtual Reality , Measurement , ASA Algorithm. 

 

I. INTRODUCTION 

 

With the enhancement and modern technology 

nowadays, comes up a new diversity of Virtual 

Reality (VR) known as Augmented Reality (AR). 

Many studies and researches had been done as it been 

around for the last 40 years, since 1960s. Augmented 

Reality (AR) is a variation of Virtual Environment 

(VE) or Virtual Reality (VR). In VE, the users 

completely immerse in an artificial world where the 

real world is replaced by computer-generated 

environment or object and it allows user to interact 

with it.[1] While in AR, it allows user to see the real 

world as well as the computer-generated objects at 

the same time. It superimposes or overlays the 

computer-generated objects on the real world objects 

and creates an environment where the real and 

virtual objects coexist together.[3] Thus, user can see 

both the computer-generated objects and the real 

environment simultaneously (Azuma, 1997). 

 

An AR system should have the characteristics as listed 

below:  

 

1. It combines the real and the computer-generated 

objects in the real world environment.  

2. It is interactive in real time. 

3. Register the virtual objects in the real world 

environment.  

  

Many researches done in order to integrate AR in 

humans‟ tasks to ease the difficulties within. It 

applied in different kind of fields such as medical, 

manufacturing, visualization, entertainment etc. It is 

hope that as the time pass, it will be a part of humans 

daily life. With the presence of AR technology, a new 

exposure is given for the humans to explore new 

things.[4] In this matter specially, the AR technology 

can help enhance our measuring technique and in the 

future, maybe develop a new application to measure 

our surroundings. 
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1.1 History of Augmented Reality: 

 

Augmented Reality (AR) is leading-edge technology 

that provides a digitally amplified view of the 

physical world, presenting end users with useful and 

informative content in different situations.[2]When a 

system combine existing and virtual environments, 

provide interaction in the real time and allow end 

user to observe the real world in 3D, the system is 

termed as AR system. AR is a substantial standard AR 

is also termed as "a system that combines real and 

computer generated information in a real 

environment, interactively and in real time, and align 

virtual objects with physical objects 

1.2 Goal 

 

The goal of this project is to develop an Augmented 

Reality version of measuring length or distance 

between camera and object using AR and 

accelerometer.  

 

1.3 Objectives: 

 The objectives of the project are to: 

 

 To perform study on the Augmented Reality (AR) 

application for measuring distance.  

 To simplify everyday work on using Augmented 

Reality (AR) from converting object 

measurements to the computer screen.  

 To develop object distance application using 

ARCore that is capable to measure the length 

between camera and object.  

  

1.4 Scopes: 

The scopes of the project are: 

 

 To use simple camera in order to measure object 

distance with 100% accuracy. 

 

1.6 Justification: 

 

Nowadays, the technology around us is expanding fast 

to keep up with the modern world. Everything has an 

upgrade or alternative to make our everyday tasks 

simpler and hassle free.[3]Augmented Reality (AR) is 

a well-known application in today’s society. It is a 

variation from Virtual Reality (VR) or Virtual 

Environment (VE) and has been developed since 

1960s. 

 

With this project, we are aiming to minimize the time 

and energy that is used to measure equipment using 

Augmented Reality based measurement application.[5] 

Instead of using the traditional ways of measuring, 

this method can replace the modern ways of living. In 

the future, this method maybe can be used to measure 

buildings and help architecture to plan their work 

precisely. [[9] 

  

II. METHODS AND PROCEDURES 

 

ASA Algorithm: 

The ASA (Angle-Side-Angle) postulate states that if 

two angles and the included side of one triangle are 

congruent to two angles and the included side of 

another triangle, then the triangles are congruent. 

(The included side is the side between the vertices of 

the two angles.)[8] 

 

AA (Angle-Angle) Similarity. In two triangles, if two 

pairs of corresponding angles are congruent, then the 

triangles are similar. (Note that if two pairs of 

corresponding angles are congruent, then it can be 

shown that all three pairs of corresponding angles are 

congruent, by the Angle Sum Theorem.).[10] This 

method is used to get the height of the object which 

our camera is pointing. 

 
Figure 1. ASA Triangle 

 

The two angles and included side are drawn in thick 

blue lines to indicate they are the parts being used to 

test for congruence. 
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Sensors used: 

 

Accelerometer and Gyroscope: 

 

An accelerometer is a device that measures proper 

acceleration. Proper acceleration, being the 

acceleration (or rate of change of velocity) of a body 

in its own instantaneous rest frame, is not the same as 

coordinate acceleration, being the acceleration in a 

fixed coordinate system.[6] The accelerometer gets all 

the features which are shown by the camera. This 

gives good accuracy while measuring any static object 

rather than doing all the mathematics. Motion sensors 

are useful for monitoring device movement, such as 

tilt, shake, rotation, or swing . [7] The movement is 

usually a reflection of direct user input (for example, a 

user steering a car in a game or a user controlling a 

ball in a game), but it can also be a reflection of the 

physical environment in which the device is sitting 

(for example, moving with you while you drive your 

car).] 

 

III. Conclusion 

 

In this module we are successfully measuring the 

height of an object at a specific distance. This 

accuracy is depended on user’s height. AR is one of 

the pioneering concept of 21st century which will 

give a new way to interact with the visual object.AR 

can be very helpful for e-commerce, or when we had 

to demonstrate any object in the real world.AR 

applications can become the backbone of the 

education industry. Apps are being developed which 

embed text, images, and videos, as well as real–world 

curriculums.AR based measurement application 

which will be developed will reduce the man work, 

time and will increase the accuracy of measuring 

distance in real time. 
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ABSTRACT 
 

We aim to focus on spreading awareness about the agriculture scheme, new forming technique, to access easily 

agriculture related documents such as 7/12, 8A in their villages, to provide crop related updated information. To 

guide suitable fertilizer for crop and updating with market rate information. Agriculture is considered to be a 

main occupation for a most segment of population. The agricultural field plays a major role in the India’s 

development. There is a large gap between rural areas and information residing in agricultural knowledge 

center. E-agriculture is a rising field focusing on the improvement of agriculture and rural development 

through communication processes and advanced information and Technology.  

Keywords : SMS gateway 7/12, 8/A, GUI interface, android , digital India, crop, E-governace 

 

I. INTRODUCTION 

 

Kisan Agro yojana is nothing but the internal 

technology we use it as a platform for providing 

information about agriculture and the agricultural 

schemes. The aim of this project is to spreading 

awareness of technology in farmers and villages it can 

not only improve the efficiency of farmers but also 

increase the transparency of government agricultural 

process. This system would be the medium of 

communication, which will try to communicate 

between users to technology, by accessing this system. 

Kisan agro yojana is all about the spreading awareness 

of agriculture schemes related information which are 

to be sanction by the government and also provide 

other usable information related to the agriculture 

sector. 

Because farmers are facing major problems related 

schemes which are declared by the government for 

the needy persons, but because of corruption now a 

days they are not that much aware about that things.  

Now a days the situation is like that if a person do not 

having a computer, smartphone or any other smart 

devices we can clear from that the person is unaware 

about all these things like weather forcasting, 

precaution for deseases , new farming 

techniques, newly updated market information and 

many mores like this. 

 

II. LITERATURE SURVEY 

A. Kisan Suvidha 

Launched by the PM Narendra Modi in 2016 to work 

towards empowerment of farmers and development 

of villages, the app design is neat and offers a user-

friendly interface. It provides information on current 

weather and also the forecast for the next five days, 

market prices of commodities/crops in the nearest 

town, knowledge on fertilizers, seeds, machinery etc. 

The option to use the app in different languages 

makes it more widely accessible. 
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B. IFFCO Kisan agriculture 

 This app was launched in 2015 and is managed by 

IFFCO Kisan, a subsidiary of Indian Farmers’ 

Fertilizer Cooperative Ltd. Its aim is to help Indian 

farmers make informed decisions through customized 

information related to their needs. The user can 

access a variety of informative modules including 

agricultural advisory, weather, market prices, 

agriculture information library in the form of text, 

imagery, audio and videos in the selected language at 

profiling stage. The app also offers helpline numbers 

to get in touch with Kisan Call Centre Services. 

 

C. RML Farmer – Krishi Mitr 

RML Farmer is a one of its kind agricultural app 

where farmers can keep up with the latest commodity 

and mandi prices, precise usage of pesticides and 

fertilizers, farm and farmer related news, weather 

forecast and advisory. Its also provides agricultural 

advice and news regarding the government’s 

agricultural policies and schemes. Users can choose 

from over 450 crop varieties, 1300 mandis, and 3500 

weather locations across 50,000 villages and 17 states 

of India. It works with the help of specific tools 

designed to analyze or provide information on 

different aspects of farming habits. Eg. Crop Doc 

helps the farmers in identifying problems that affects 

their crops at the right time and suggests corrective 

actions; Farm Nutri provides general and personalized 

nutrient recommendations, which are presented in 

the form of a schedule of fertilizer dosage. 

 

 

2.4 AgriApp 

It provides complete information on Crop Production, 

Crop Protection and all relevant agriculture allied 

services. It also enables farmers to access all the 

information related to “High value, low product” 

category crops from varieties, soil/ climate, to 

harvesting and storage procedures. . An option to chat 

with experts, video-based learning, the latest news, 

online markets for Fertilizers, insecticides, etc. are 

also available on this app. 

 

 

 

 

https://play.google.com/store/apps/details?id=com.rml.Activities&hl=en
https://play.google.com/store/apps/details?id=com.criyagen&hl=en
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III. PROPOSED SYSTEM 

Traditionally the farmers were unaware about the 

new updated schemes which were provided to them 

by the government.In order to get the information 

about this schemes they have to visit panchayat samiti 

from where they don’t used to get the sufficient 

information.So they remain unsuccessful to utilize 

these schemes to full of their use.So we have 

developed a system which will aware farmers 

regarding newly updated schemes. And also provide 

SMS notification on farmer mobile.And help them to 

easily access agriculture related documents such as 

7/12 and 8/A in their village itself.It will also provides 

crop related updated information,new farming 

techniques,daily. weather updates and will guide 

about suitable fertilizers for crops.And will provide 

information about farming Scheme and loan scheme. 

It will provide open source software in the form of 

Kiosk system and android application. 

 

A. Architecture 

This is the architecture of proposed system in which 

there are three modules are as follows: 

• Admin 

• Panel 

• Android Application 

In this system, farmer is the end user, they can use 

the panel as well as the android application. Admin 

plays important role in this system. Admin is one of 

the authorized person from Jilha Parishad and will 

handle and monitoring whole work of system. 

Panel will be allocated to each and every villages in 

Wardha district. Android application contains more 

features than panel such as market related 

information and the person who will access the panel 

then sms getway generate the sms on the user mobile 

as a notification.  

 

Figure 1. System Architecture 
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B .Working 

 

 
Figure 2. Data flow diagram 

 

This system will be in the form of Panel we can called 

it as a kiosk system like other kiosk system, and also 

provides android application for any android users. 

System consist of all agriculture related information 

and that system will be accessible in their village itself. 

Farmers wasting their valuable time to come at 

district place for taking proper information about 

schemes but the people who are sitting in the offices 

they are not providing the proper information to 

them because of that they don’t know how to apply 

for particular schemes, they will gate tired after some 

specific time and they will not apply for any schemes 

and this is the real situation of most of the farmers. 

 

If they wants any agriculture documents like 7/12 and 

8/A they have to wait for Talathi otherwise they have 

to come at district place if it will urgent for them, 

from setu they can access these documents. 

 

But we are going provide a solution on this type of 

farmers problem we aim to focus that to cover all the 

problems and will provide proper solution for each 

and every problem. At least they will aware about 

these type of things and they will be answerable to 

the corrupted people. 

 

 

 
 

IV. CONCLUSION 

 

This paper has examined efforts taken for agriculture 

developments. This system provides beneficial 

information about schemes like crop scheme, 

fertilizer scheme, irrigation scheme, etc. Which is 

officially declared by the government and also 

provide the document information which is required 

to apply for a particular scheme so it helps to reduce 

the travelling time of formers another benefit of this 

system is its gives all crop information precaution of 

the crop deceases, newly updated market rate.it will 

also provide the document like 7/12, 8/A in their 

village itself. 

As we seen now a days everything is in a digitalize 

way so this project is also help to the E-governance to 

spreading awareness about the agriculture related 

information in a digitalized way. 
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Development and Validation of Stability Indicating Ultra Performance Liquid 

Chromatography method for simultaneous Quantification of Thiophante-

methyl, Fipronil and Pyraclostrobin in Pesticide Formulation 
Dilip K. Patel*, Babu Lal Swami, T.L. Rajawat 

School of Basic and Applied Science, Raffles University, Neemrana-Alwar, Rajasthan, India 

ABSTRACT 
 

A novel stability-indicating ultra-performance liquid chromatography (UPLC) method has been developed and 

validated for quantification of Thiophanate-methyl, Fipronil and Pyraclostrobin in pesticide formulation (FS), 

using Poroshell 120 EC-C18 (100 mm × 4.6 mm, 2.7µm) column. Mixture of 0.1% ortho-phosphoric acid: 

acetonitrile (40:60 v/v) was used as mobile phase. The flow rate was kept 0.75 ml/min and detection was carried 

out at 275 nm. The limit of detection was 0.00017 mg/ml, 0.0010 mg/ml and 0.00022 mg/ml for Thiophanate-

methyl, Fipronil and Pyraclostrobin respectively. The limit of quantitation values was 0.00035mg/ml, 

0.0020mg/ml and 0.00035mg/ml for Thiophanate-methyl, Fipronil and Pyraclostrobin respectively. The 

linearity of proposed method was investigated in the range of 0.00038-0.661mg/ml (r2=0.9993), 0.00202-

0.743mg/ml (r2=0.9997) and 0.0004-0.091mg/ml (r2=0.9996) for Thiophanate-methyl, Fipronil and 

Pyraclostrobin respectively. The percentage recovery found to be in range from 98.4-100.0 %, 98.4-99.1% and 

98.5-99.3% for Thiophanate-methyl, Fipronil and Pyraclostrobin respectively. The % RSD values for intraday 

precision study and inter-day precision study were <1.65, <1.68 and <2.33 for Thiophanate-methyl, Fipronil and 

Pyraclostrobin respectively as per modified Horwitz equation as requirements by CIPAC. The developed 

method was found to be specific, linear, precise, accurate and robust. This method is also useful for 

quantification of Thiophanate-methyl, Fipronil and Pyraclostrobin in their single or combination formulated 

products, environmental samples (soil, water), and agricultural products for pesticide residue analysis. 

Keywords: Thiophante-methyl; Fipronil; Pyraclostrobin; Stability indicating; Validation; Horwitz equation; FS-

Flow-able concentrate for Seed treatment, CIPAC - Collaborative International PesticidesAnalytical council, 

Uncertainty in measurements. 

 

I. INTRODUCTION 

 

Thiophanete-methyl, is dimethyl 4,4′-(o-

phenylene)bis(3-thioallophanate). Thiophanate-

methyl is Systemic Fungicide with protective and 

curative action. Absorbed by the leaves and roots, 

effective against a wide range of fungal pathogens 

including eyespot and other disease of cereals. Also 

used additionally as a wound protectant for pruning 

cuts of trees. Fipronil, is (±)-5-amino-1-(2,6-dichloro-

α,α,α-trifluoro-p-tolyl)-4 

trifluoromethylsulfinylpyrazole-3-carbonitrile. 

Fipronil in broad-spectrum insecticide which acts as 

blocker of the GABA-regulated chloride channels, 

fipronil is toxic by contact and ingestion. Used for 

control of rootworms, wireworms, termites, plant 

bugs, moths, beetle etc. Pyraclostrobin is methyl N-{2-

[1-(4-chlorophenyl) pyrazol-3-yloxymethyl] phenyl} 

(N-methoxy)carbamate, which inhibits mitochondrial 

respiration by blocking electron transfer at the 

cytochrome bc 1 complex. Pyraclostrobin is fungicide 

with protectant, curative and translaminar properties 

to control of major plant pathogens [1]. Structures of 

compounds shown in figure 1-3. 
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Figure 1.Structure of Thiophanate-methyl 

 

 
 

Figure 2.Structure of Fipronil 

 

 

 
 

Figure 3 Structure of Pyraclostrobin 

 

Various publications are available regarding 

determination method of Thiophanate-methyl, 

Fipronil and Pyraclostrobin but most of the methods 

are applicable either to Thiophante-methyl or Fipronil 

or Pyraclostrobin in various pesticide formulations or 

in foods or water samples. UPLC MS/MS method was 

reported for quantification of Thiophanate-methyl [2] 

also spectrophotometric method using iodine-azide 

reaction was reported for determination of 

Thiophanate-methyl [3]. Gas chromatographic (GC-

FPD/ GC-NPD) methods for Fipronil residues in 

agricultural products [4] .GC-ECD method for 

Fipronil residue in honey and pollen plasma and also 

in surface water [5, 6]. GC-MS method for Fipronil 

residues in foods, water samples and agricultural 

products [7, 8, 9], ELISA methods for fipronil residues 

in humanserum and urine matrices [10], HPLC 

method for fipronil in bovine plasma and parakill 

[11,12] and Fipronil in its technical [13].UPLC-

MS method for Pyraclostrobin residues in food 

and also in drinking water [14, 15] also HPLC 

methods are reported for the determination of 

Pyraclostrobin in its technical and residues in 

grapes and tomatoes [16, 17, 18]. Simultaneous 

determination of Thiophanate-methyl and 

Fipronil residues in herbal teas by UPLC-MS-MS 

[19] and simultaneous determination of Fipronil 

and Pyraclostrobin in food sample by UPLC-MS-

MS [20] were reported. 

 

To the best of our knowledge, there is no reported 

UPLC method for simultaneous quantification of 

Thiophanate-methyl, Fipronil and Pyraclostrobin in 

pesticide formulations. Thus, efforts were made to 

develop fast, selective and sensitive stability indicating 

method for simultaneous quantification of 

Thiophanate-methyl, Fipronil and Pyraclostrobin in 

their combined pesticide formulation using ultra 

performance liquid chromatographic method. In the 

current work developed a simple, reliable and 

reproducible, stability indicating UPLC method which 

was duly validated by statistical parameters precision, 

accuracy-recovery, linearity, robustness, solution 

stability. Uncertainty in measurements were also 

calculated for each active ingredients. The method has 

been applied to the simultaneous estimation of 

Thiophanate-methyl, Fipronil and Pyraclostrobin in 

technical and pesticide formulations. 

II. EXPERIMENTAL 

 

2.1 Materials: Certified Reference materials (CRM) 

of Thiophante-methyl, Fipronil and Pyraclostrobin 

was procured from Sigma Aldrich. The technical 

grade materials of above active ingredients were 

obtained from market. The analytical standards were 

prepared by purification of these technical grade 

materials. The analytical standards werequalified 

against CRMs and calculated purity found as for 

Thiophnate-methyl - 98.3%, Fipronil - 98.6% and 
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Pyraclostrobin - 99.0%. These standards used for 

further analysis. Sample of Pesticide formulation for 

seed treatment (FS) containing Thiophante-methyl 

225 g/l, fipronil 250g/l and Pyraclostrobin 50g/l was 

prepared in laboratory. HPLC grade acetonitrile was 

purchased from Fischer Scientific, Mumbai (India). 

Mili-Q (Millipore India Pvt. Ltd) system used to 

obtain HPLC grade water. Analytical grade Ortho-

phosphoric acid (88%), Hydrochloric acid (35%), 

Sodium Hydroxide pellets and 30% v/v Hydrogen 

Peroxide solution were obtained from SD Fine 

Chemicals Ltd, Mumbai (India). 

2.2 Instrumentation: The UPLC system used to 

perform development and validation of this 

quantification method is of WATERS Acquity UPLC 

comprised of a binary solvent pump, Photo Diode 

array detector and auto sampler with Empower 2 

software. 

2.3 Mobile phase preparation: The mobile phase 

consist of Mobile phase A - 0.1 % Ortho-phosphoric 

acid and Mobile phase B – Acetonitrile in 40:60 (v/v) 

ratio. Mobile phase- A was prepared by adding 1.0 ml 

of Ortho-phosphoric acid in 1000 ml HPLC grade 

water and filtered through a 0.45 µm nylon membrane 

(Millipore Pvt. Ltd, Bengaluru, India) and degassed in 

an ultrasonic bath. 

2.4 Diluent preparation:Mobile phase used as 

diluent. 

2.5 Standard Preparation: The Standard stock 

solution prepared in 50 ml volumetric 

flask by dissolving 225.54 mg of Thiophante-methyl 

(98.3%), 255.74 mg of Fipronil (98.6%) and 27.90 mg 

of Pyraclostrobin (99%) standard in 10 ml of diluent. 

This solution then sonicated for 10 minutes and 

diluted to volume with diluent. Further 5 ml of this 

solution is taken in 50 ml volumetric flask and made 

up to mark with the diluent. This standard solution 

contains 0.443 mg/ml of Thiophante-methyl, 0.504 

mg/ml of Fipronil and 0.0552mg/ml of Pyraclostrobin. 

2.6 Sample Preparation:Sample solution was 

prepared by taking about 100 mg of sample in 50 ml 

volumetric flask and about 10 ml of diluent was added 

and sonicated for 10 minutes with intermittent 

shaking. The content was brought back to ambient 

temperature and diluted to volume with diluent. The 

sample was filtered through 0.45µm nylon syringe 

filter. 

2.7 Chromatographic condition: Method involves 

use of Poroshell 120 EC-C18 (Agilent Tech) column 

with length of100 mm, internal diameter 4.6 mm and 

2.7 µm particle size of stationary phase.The column 

oven temperature maintained at 30°C throughout the 

analysis.Different compositions of mobile phase tried 

in isocratic mode. Mobile Phase-A: Mobile Phase-B 

0.1 % OPA: Acetonitrile (40:60 v/v) was selected 

which gave good resolution. The flow rate was 

maintained at 0.75 ml/min and detection at 275 nm 

was carried out with injection volume of 1µl. 

2.8 Initial analysis of sample: Sample was 

analyzedin accordance with section 2.5-2.7 and results 

were tabulated in table 1. 

 

 

Table 1.Results of initial analysis 

 

Sr. 

No 
Ingredients 

Active Ingredient content (A.I) 
Specific Gravity (Sp.Gr.) 

g/L % m/v 

1 Thiophanate-methyl 232.8 23.28 

1.223 2 Fipronil 245.8 24.58 

3 Pyraclostrobin 26.1 2.61 
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2.9 Calculation: 

Active content (%m/v) for Thiophante-methyl/ Fipronil / Pyraclostrobin 

 

 
                

                  
  

               

  
 

 

  
 

  

             
           

 

III. RESULTS AND DISCUSSION 

 

3.1 Development and optimization of UPLC 

Method: In the present work, an analytical method 

based on UPLC using PDA detector has been 

developed and validated for the quantification of 

Thiophanate-methyl, Fipronil and Pyraclostrobin in 

pesticide formulation. The analytical condition 

were selected, keeping in mind the different 

chemical nature of Thiophanate-methyl, Fipronil 

and Pyraclostrobin [21]. The development trials 

were taken by using the degraded sample of each 

component was done, by keeping them in various 

extreme conditions. 

 

The column selection has been done on the basis of 

back pressure, resolution, peak shape and day to 

day reproducibility of retention time. After 

evaluating all these factors, Agilent make Poroshell 

120 EC C18 (100 mm x 4.6 mm, 2.7 µm particle 

size) column was found to be giving satisfactory 

results. The selection of mobile phase is based on 

the chemical structure of three actives. The acidic 

pH range was found suitable for solubility, 

resolution, stability and peak shape of three 

components. Considerably good results were 

obtained with 0.1 % Ortho-phosphoric acid 

solutions as mobile phase-A. For the selection of 

organic constituents of mobile phase-B, acetonitrile 

was chosen to reduce the longer retention time and 

to attain good peak shape. Finally the mobile phase 

composition consisting of in Mobile phase-A (0.1% 

OPA): Mobile phase-B (Acetonitrile) in 40:60 v/v 

ratio. Optimized proportion of mobile phase has 

shown good resolution between Thiophanate-

methyl, Fipronil and Pyraclostrobin and also the 

degradation product which generated during forced 

degradation study. Wavelength selection and PDA 

scan graph are given in figure 4. 

 

 
Figure 4.Wavelength scan overlay of standard 

preparation 

 

4. Forced degradation study (Stress Study) and 

stability indicating test 

In order to determine the stability indicating power of 

analytical method for quantification of Thiophanate-

methyl, Fipronil and Pyraclostrobin, the various 

stressed conditions to be conducted for forced 

degradation studies as per ICH guidelines [22, 23]. The 

used forced degradation conditions, stress agent 

concentration and times of stress, were found to affect 

degradation, preferably 1% to 20% and not complete 

degradation of active materials. The discovery such 

conditions was based on trial and error. Refer Table 2 

for % degradation (%m/v) in each stress conditions. 

4.1 Acidic condition: Acidic degradation study 

was performed by taking about 100 mg of sample in 

50 volumetric flask and added 5 ml of 0.1N HCl and 

kept for 2 hours at room temperature. After 2 hours 

sample was neutralized with 0.1N NaOH, diluted with 

diluent and filtered through 0.45µ nylon syringe filter 

and injected. 

4.2  Alkaline condition: Alkaline degradation 

study was performed by taking about 100 mg of 

sample in 50 volumetric flask and added 5 ml of 0.1N 
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NaOH and kept for 2hours at room temperature. After 

2 hours sample was neutralized with 0.1N HCl, 

diluted with diluent and filtered through 0.45µ nylon 

syringe filter and injected. 

4.3 Oxidative condition: Oxidative degradation study 

was performed by taking about 100 mg of sample in 

50 volumetric flask and added 5 ml of 5% H2O2 and 

kept for 15 minutes at room temperature. After 15 

minutes sample was diluted with diluent and filtered 

through 0.45µ nylon syringe filter and injected. 

4.4   Thermal condition: Thermal degradation was 

performed by exposing formulation sample at 54°C for 

14 days, also known as Accelerated Heat Study (AHS). 

About 100 mg of sample taken in 50 volumetric flask 

diluted with diluent, sonicate and filtered through 

0.45µ nylon syringe filter and injected. 

4.5 Photolytic condition: Photolytic degradation study 

was performed by exposing formulation sample to 

sunlight for 14 days. About 100 mg of sample taken in 

50 volumetric flasks diluted with diluent, sonicate and 

filtered through 0.45µ nylon syringe filter and 

injected. 

 

 

Table 2: Results of Forced degradation study 

 Active Ingredient Content (A.I) (% m/v) 

Condition 
Thiophanate-methyl Fipronil Pyraclostrobin 

 Degradation  Degradation  Degradation 

Initial 23.28 --- 24.58 --- 2.61 --- 

Acidic 21.23 2.05 22.00 2.58 2.34 0.27 

Alkaline 14.58 8.70 21.86 2.72 2.33 0.28 

Oxidative 20.49 2.79 22.92 1.66 2.45 0.16 

Thermal 23.25 0.03 24.59 -0.01 2.67 -0.06 

Photolytic 23.42 -0.14 24.45 0.13 2.13 0.48 

 

 

5. Method validation 

The method validation was carried out as per 

ICH guidelines [24] and SANCO guidelines [25]. 

Various method validation parameters were 

performed [26]. 

 

5.1 Specificity: Specificity of the method was 

determined by injecting  mobile phase blank, 

formulation blank, Thiophanate-methyl standard, 

Fipronil standard, Pyraclostrobin standardand 

sample solution. Since there was no interference 

between the peaks of active ingredients in standard, 

sample as well as in mobile phase blank and 

formulation blank (placebo). Also peak purity was 

found satisfactory. Refer figure 5-8. 

 

 
Figure 5.Chromatogram of blank 
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Figure 6.Chromatogram of placebo 

 
Figure 7.Chromatogram of standard preparation 

 
Figure 8.Chromatogram of sample preparation 

5.2 System Suitability: System suitability is integral part of method validation. % RSD of retention times 

and peak area of six replicate injections of standard solution were less than 1.0 %.( Refer Table 3). 

Table 3.System Suitability of standard solution 

Parameters 
Results 

Limits 
Thiophanate-methyl Fipronil Pyraclostrobin 

% RSD of retention time 0.27 0.18 0.23 < 1.0  

% RSD of peak area  0.28 0.26 0.31 < 1.0  

 

5.3 Precision:The Precision was evaluated by repeatability (intraday) and intermediate precision (inter-day). 

Each level of precision was investigated by six replicate injections of standard solution of Thiophanate-methyl, 

Fipronil and Pyraclostrobin with concentration about 225 mg/ml (22.5% mv), 250 mg/ml (25.0 % m/v), 25 

mg/ml (2.5% m/v) respectively and 6 different preparations of same sample. Table 4 showing acceptable % RSD 

values calculated by modified Horwitz equation. 
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                     × 0.67 

 

Table 4.Acceptable % RSD values calculated by modified Horwitz Equation 

Sr. no. Compound % Analyte(m/v) Analyte Ratio (C) % RSD (calc.) 

1 Thiophanate-methyl 25 0.25 1.65 

2 Fipronil 22.5 0.225 1.68 

3 Pyraclostrobin 2.5 0.025 2.33 

The results of precision study was expressed as % RSD and was tabulated in Table 5. 

 

Table 5.Results of Precision studies 

 Thiophanate-methyl Fipronil Pyraclostrobin 

 Intraday Inter-day Intraday Inter-day Intraday Inter-day 

Mean  (% m/v) 23.35 23.44 24.96 24.97 2.64 2.69 

% RSD 0.70 0.43 0.90 0.42 0.83 0.86 

 

5.4 Limit of Detection (LOD) and Limit of Quantitation (LOQ):The limit of detection and limit of 

quantitation were evaluated by serial dilutions of Thiophanate methyl, Fipronil and Pyraclostrobin from 

standard stock solution. The solution was injected 6 times and % RSD calculated. If % RSD was less than 10%, 

then this level termed LOQ. If % RSD exceeds 10%, then this level termed LOD. Table 5 showing LOD and 

LOQ values. Refer Table 6. 

 

Table 6.Limit of Detection and Limit of Quantitation study 

 Thiophanate-methyl 

(mg/ml) 

Fipronil 

(mg/ml) 

Pyraclostrobin 

(mg/ml) 

Limit of Detection 0.00017 0.00101 0.00022 

Limit of Quantitation 0.00035 0.00202 0.00035 

 

5.5 Linearity: The linearity was evaluated by measuring 6 different concentration levels from LOQ, 50%, 

80%, 100%, 120 % and 150% of standard solution of Thiophanate-methyl, Fipronil and Pyraclostrobin. The 

linearity curve plotted concentration of standard (mg/ml) against mean peak areas and the correlation 

coefficient value was computed. The summary of the parameters shown in Table 7. 

 

Table 7.Linearity study 

 

 
Thiophanate-methyl Fipronil Pyraclostrobin 

Linearity Range (mg/ml) 0.00038-0.661 0.00202-0.743 0.0004-0.091 

Correlation Coefficient (R2) 0.9993 0.9997 0.9996 

Slope (m) 3821287.33 1280229.84 5024705.09 

Y-intercept (C) 16664.94 -341.53 82.78 
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5.6 Accuracy and recovery:Accuracy (% Recovery) of analytical method was determined at four 

concentration levels by spiking known amount of pure actives in placebo i.e. LOQ, 80%, 100% and 120%. The 

accuracy was calculated as % of recovery. The mean recovery results were tabulated in Table 8. 

Table 8.Results of accuracy study 

Components Level 
Amount 

added*(mg/ml) 

Amount 

found*(mg/ml) 

% Mean 

Recovery 

% 

RSD 

Thiophante-methyl 

LOQ 0.000418 0.00041 98.9 1.58 

80% 0.35514 0.35512 100.0 0.08 

100% 0.44392 0.43979 99.1 0.84 

120% 0.53271 0.52445 98.4 0.32 

Fipronil 

LOQ 0.001996 0.00196 98.4 0.69 

80% 0.39604 0.39327 99.3 0.05 

100% 0.49505 0.49167 99.3 0.30 

120% 0.59406 0.58871 99.1 0.27 

Pyraclostrobin 

LOQ 0.000441 0.00043 98.5 1.18 

80% 0.04839 0.04805 99.3 0.07 

100% 0.06049 0.05998 99.2 0.12 

120% 0.07259 0.07183 99.0 0.24 

* Each value corresponds to the mean of three determinations. 

 

5.7  Stability of solutions: The stability of standard solution and sample solution was test for an intervals 24 

h, 48 h and 72 h. at ambient temperature. There were no any significant changes observed in peak areas and 

assay values. It was concluded that the standard and test preparation was found stable up to 72 hours at ambient 

temperature. 

 

5.8  Robustness:The robustness of the method was studied by determining effects of small variation of flow 

rate (0.75 ± 0.05 ml/min),mobile phase composition 0.1% OPA: Acetonitrile (40±5: 60 ±5) and column 

temperature (30°C ± 5°C) were performed. It was found that % m/v values were unaffected after these small 

variations. 

 

6  Uncertainty in measurement (U): Uncertainty of method was measured through the data of uncertainty 

due to Repeatability, Calibration uncertainty of equipment or glassware, Readability of equipment, CRM purity 

of concentration, Linearity of calibration curve and Recovery of the analyte. The Combined Relative 

Uncertainty (Uc) and Expanded Uncertainty (U) were calculated [27]. Refer Table 9 

Table 9.Calculated Combined and Expanded Uncertainty 

Components 
Mean Value  

(% m/v) (n=20) 

Combined Relative 

Uncertainty (Uc) 

Expanded Uncertainty 

(U) (% m/v) 

Thiophanate-methyl 23.37 0.006604 ± 0.30 

Fipronil 24.84 0.007669 ± 0.37 

Pyraclostrobin 2.67 0.007143 ± 0.04 
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IV. CONCLUSION 

 

A simple, specific and reliable UPLC method has been 

developed for quantification of Thiophanate-methyl, 

Fipronil and Pyraclostrobin in their pesticide 

formulation. Stress study showed that all degradation 

products were well separated from Thiophnate-

methyl, Fipronil and Pyraclostrobin peaks confirming 

its stability indicating power. Method validation study 

showed that the method is specific, linear, accurate, 

robust and easily reproducible. This method is also 

useful for quantification of Thiophanate-methyl, 

Fipronil and Pyraclostrobin in their single or 

combination formulated products with different 

strengths and different formulation types. This 

method can also useful for analysis of environmental 

samples (soil, water), agricultural products for 

pesticide residue analysis of same actives but required 

additional extraction procedure. Hence developed 

method can be adopted to regular quality control 

analysis of production samples and stability samples, 

environmental samples. 
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ABSTRACT 
 

In present system, there's in addition a cheap file hierarchy attribute-centered encoding theme in cloud 

computing. The bedded access structures unit of measurement constitutional into one access constitution, 

therefore the ranked documents unit of measurement encrypted with the constitutional access structure. The 

ciphertext components involving attributes would be shared by technique of the records. Consequently, each 

ciphertext storage and time rate of encoding is saved. To boot, the planned theme is tested to be comfortable 

below the thought. Experimental simulation indicates that the planned theme is unbelievably effective in terms 

of encoding and cryptography. With the quantity of the files growing, the advantages of our theme grow to be 

more and additional conspicuous. We’ve got an inclination to tend to advocate a really distinctive CP-ABE 

theme for knowledge sharing technique by victimization exploiting the characteristic of the strategy structure. 

The planned theme points resultant achievements: (1) the key instrument crisis would be resolved  by escrow-

free key issue protocol, that's developed utilizing the secure two-social gathering computation between the 

mandatory issue new undo core and along the data storing center, high-quality-grained user revocation per 

each and every attribute would be completed with the assistance of proxy cryptography that takes 

competencies of the selective attribute crew key distribution on high of the ABE. The efficiency and protection 

analyses indicate that the planned theme is effective to soundly manage the data allotted at intervals the data 

sharing procedure. 

Keywords : Data Sharing, Attribute-Based Encryption, Revocation, Access Control, Removing Escrow. 

 

I. INTRODUCTION 

 

With the ontogeny of network science and cell 

terminal, on-line knowledge sharing has finish up an 

artless pet, paying court to facebook, MySpace, and 

Badoo. Then, distributed computing is one in every of 

the premier promising utility stages to cure the 

unstable increasing of data sharing. In distributed 

computing, to defend knowledge from broken, 

shoppers are able to expressly state in code their info 

before being shared. Passage administer is 

predominant on the grounds that it's that the 

underlying line of insurance that hinders unapproved 

section to the mutual knowledge. Simply these days, 

attribute settled mystery composing (ABE) has been 

force in rather plenty of issues thanks to the 

specifically incontestible existence that it'd 

exceptionally save knowledge security and fully get a 

handle on top-notch grained, one-to-numerous, and 

non-intuitive section controls. Ciphertext-scope 

property settled mystery composing (CP-ABE) is 

contemplated one in every of realizable plans that has 

rather more adaptability and is additional applicable 

for basic applications.  
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Up to as of currently improvement of the system and 

reckoning science licenses for a few, individuals to 

effortlessly bestow their knowledge to others misuse 

on-line external reserves. people will confer their 

lives to partners by suggests that of exchanging their 

own outlines or messages into internet casual 

associations cherish facebook and MySpace; or 

incorporate to an excellent degree fragile individual 

thriving reports (PHRs) into on-line info servers 

cherish Microsoft prosperity Vault, Google 

flourishing for easy giving to their superior 

therapeutic specialists or for regard saving. As people 

luxurious the benefits of those new associated 

sciences and offerings, their issues regarding info 

security and access supervise aside from come back up. 

stimulated use of the data by suggests that of the limit 

server or unapproved section by recommends that of 

out of doors customers is advantage threats to their 

information. individuals ought to ought to build their 

fragile or explicit knowledge alone accessible to the 

thoroughbred people with capabilities them certified. 

Property based mostly cryptography (ABE) is equally 

a promising cryptanalytic strategy that achieves a 

fine-grained knowledge section controls. It provides 

the technique for trim space insurance systems 

bolstered specific attributes of the requester, air, or 

the data question. Curiously, ciphertext-scope quality 

established mystery composing (CP-ABE) grants for 

relating encryptor to stipulate the property set over a 

universe of properties that a decoder should have 

with the aim to decipher the ciphertext, and place 

wise it on the substance. Consequently, each client 

with another arrangement of ascribes is permissible to 

unravel one in every of a form little bit of info per the 

protection scope. This simply dispenses with the 

ought to rely upon  storage server for anticipating 

unapproved data get to, that's that the characteristic 

passage oversees system of like consequences of the 

reference uncover. 

 

 

 

 

II. DATA SHARING ARCHITECTURE 

System Description and Key Management: 

Fig. 1 shows the architecture of the data sharing 

system, which consists of the following system 

entities. 

 
1) Key age center: it is a key specialist that produces 

open and mystery parameters for CPABE. It's liable of 

provide, denying, and modifies property keys for 

consumers. It ensures differential passage rights to 

singular purchasers targeted on their qualities. It's 

thought to be simple but inquisitive. That is, it's 

coming back to sincerely execute the parceled out 

errands within the technique; in any case, it ought to 

be told energy of disorganized Contents therein 

capability bounty as may well be allowed. 

Consequently, it got to be deflected from approaching 

the plaintext of the encoded information in spite of 

the particular incontestible reality that it's simple.  

2) Information golf shot away center: it's a part that 

features an information sharing administration. It's 

capable of prevailing the gets to from outside 

purchasers to the golf shot away data and giving 

relating substance offerings. The information golf 

shot away center is an extra key professional that 

produces made-to-arrange shopper key with the KGC, 

and problems and disavows credit cluster keys to true 

blue purchasers per every attribute, that unit 

accustomed actualize a best-grained client get to 

regulate. reasonably merely just like the sooner plots 

we've a slant to expect the information golf shot away 

center might furthermore be semi-relied upon (that is, 

real however-inquisitive) rather merely just like the 

KGC.  
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3) Information proprietor: it's a client a company 

possesses information, and needs to incorporate it into 

the surface information golf shot away place for basic 

sharing or for expense stinting. A knowledge owner is 

accountable for sketching out (quality arranged) 

section strategy, and death penalty it on it's have data 

by cryptography the educational beneath the 

approach before dispersing it.  

4) Consumer: it is a substance social control body 

must get to the information. Within the event that a 

client features a gathering of characteristics satisfying 

the section scope of the encoded information, and is 

not disavowed in any of truth blue quality enterprises, 

at that time he is obtaining the prospect to be ready to 

amendment the ciphertext and gain the information. 

Seeing that every of the imperative issue supervisors, 

the KGC therefore the information golf shot away 

focus, unit semi-believed, they need to be unnatural 

to be discouraged from accessing plaintext of the 

information to be shared; within the within the in the 

meantime, they're going to should be unnatural to be 

nonetheless suitable confinement mystery keys to 

purchasers. With a reason to grasp this genuinely 

opposing interest, the 2 gatherings interface among 

the mathematics 2PC convention with ace mystery 

keys of their have, and confusedness honest key extra 

things to purchasers at intervals the course of the 

crucial issue provide territory. The 2PC tradition 

demoralizes them from knowing every phenomenal's 

hold business executive realities and systems as wants 

be none of them will produce the combination game 

arrange of puzzle keys of consumers severally. 

Therefore, we've associate inclination to want relate 

degree doubt that the KGC doesn't plot with the 

knowledge securing center inferable from the actual 

the fact of matters they are direct (else, they will 

figure the key keys of each client with the help of 

sharing their ruler riddles and frameworks). 

Architecture: 

 

 
Explanation of Architecture diagram: 

In this model, attributes are authenticated by 

the KA. All granted attributes are represented by a 

group of random elements included in public 

parameters, which is generated by the KA in 

collaboration with a CS. Let prams be public 

parameters. When a DO intends to share data, it 

encrypts the data using prams sent to form the initial 

cipher text init CT and uploads it to the KA. The KA 

re-encrypts the initial cipher text to form the ultimate 

cipher text ultimate CT , which is sent to and stored 

in a CS. According to the CL’s attribute set , the key 

management protocol helps to simultaneously and 

secretly generate three different components of the 

private key, namely, 1CPK , 2 CPK and 3 CPK , each 

of which is kept by one of KA, CS or CL. Once asked 

for data stored in the cloud, the DS receives 1 CPK 

and 2 CPK to transform ulti CT to CT . Eventually, 

the CL extracts the plaintext from CT by its 3CPK . 

For our proposed CKM-CP-ABE for cloud 

data-sharing, only by the combination of all three 

private key components can plaintext be extracted 

from the ultimate cipher text. It means a CL requires 

collaboration with the KA and CS for decrypt cipher 

text 

Modules: 

 Client 

 Key authority 

 Cloud server 

 Decryption server 

 Data owner 

1) Client: A client (CL) is a user who intends to access 

data in cloud storage via front-end devices. With the 

potential trend of mobile cloud services, mobile 
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devices are the majority of front-end deices. If the 

CL’s attribute set satisfies an access policy associated 

with cipher text, the CL will be allowed to acquire 

plaintext.  

2) Key Authority： The key authority (KA) is a vital 

component in the system. The KA is responsible for 

most calculating tasks, including key generation, key 

update, etc. We assume that the KA is semi-trusted in 

our system, meaning it is curious about the value of 

plaintext but has no intention of tampering with it. 

3) Cloud Server: A cloud server (CS) is responsible for 

cloud storage management. All the data to be shared 

is in the control of the CS. We assume that any CS is 

semi-trusted. 

4) Decryption Server: The decryption server (DS) has 

powerful computing capabilities. It undertakes and 

isolates the most, but not all task of decryption. We 

assume that the DS is semi-trusted and the DS access 

channel is insecure, because it is sufficient for CKM-

CP-ABE to guarantee data security, which will be 

demonstrated. 

5) Data Owner: A data owner (DO) is an authorized 

user in the system who possesses data to be uploaded. 

DOs define their own explicit access policies so that 

only desirable CLs are granted permission to obtain 

plaintext. 

 

III. PROPOSED CP-ABE SCHEME 

 

In view that the essential CP-ABE subject organized 

through Bethencourt, several ensuing CP-ABE plans 

is embraced that may be once in a very whereas 

influenced by philosophy of extra thorough insurance 

proof within the quality model. In any case, the larger 

a part of the plans didn't procure the quality of the 

Bettencourt. topic that drawn a savvy approach that 

was narrative amid this it enabled Associate in 

Nursing encryptor to explicit Associate in Nursing 

section predicate as so much as any monotonic 

methodology over traits. later, on this section, we 

tend to tend to tend to assist a spread of the CP-ABE 

instruction half settled on (however not restricted to) 

Bethencourt. Development therefore on improve the 

quality of the doorway oversees scope as against 

building associate uncommon CP-ABE subject with 

none preparation. Its key cycle methodology is 

altered for our arrange of obtaining eliminate 

comprehension. The organized topic is then created 

on this new CP-ABE adaptation with the assistance of 

additional coordination it into the negotiant re-

encryption convention for the individual repudiation.  

To trot out the fine-grained client denial, the 

information golf shot away center ought to be 

unnatural to gather the client section (or disavowal) 

record for each last quality specialists, after you ar 

considering that within the elective case renunciation 

cannot take occur finally. These surroundings 

wherever the information golf shot away center is 

tuned in to the repudiation list doesn't disregard the 

safety models, for the rule that it's simply allowable to 

re-encode the Ciphertexts and will in no approach 

acquire any understanding regarding the property 

keys of purchasers. we tend to tend to possess an 

inclination to ingeminate a couple of definitions to 

clear up our improvement on this [*fr1], terribly like 

section tree, encode, and disentangle instruction 

definitions. 

SCHEME ANALYSIS 

On this 0.5, we have a tendency to tend to analysis 

and consider the workplace of the organized subject 

with the before CP-ABE plans (that is, Bethencourt 

topic (BSW) Attrapadung's topic (BCP-ABE2), and Yu 

et al's. topic (YWRL) in hypothetic and perceptive 

viewpoints. At that time, the effectiveness of the 

organized topic is substantial among the system 

reenactment as so much because the talked non-

standard speech expense. we've got an inclination to 

tend apart from refer its energy once connected with 

real parameters and measure these outcomes with 

these traversed alternate plans. 

Key instrument and Revocation 

Table one recommends the renunciation 

unpleasantness and key instrument draw back of 

every subject. The rekeying among the organized 

topic is going to be finished in an instantaneous 

approach versus BSW. Consequently, a consumer is 

going to be disowned whenever even past the lapse 

time that perhaps set to the characteristic. This 
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upgrades assurance of the common info as so much 

because the retrogressive/ahead mystery by 

decreasing the house windows of helplessness. 

Additionally, the organized topic acknowledges 

advance outstanding grained consumer denial for 

each single characteristic as opposition for the 

complete technique. Thus, although a personal drops 

a number of qualities at interims the course of the 

bearer among the organized subject, he will in any 

case section the data with altogether extraordinary 

properties that he's maintaining as long as they fulfill 

the passage approach. The organized topic 

furthermore settles the essential issue instrument 

problem on account of the while not written 

agreement key issue convention abusing loose 2PC 

convention versus the contrary plans.

 

Efficiency 

Inside the assessment result, every and each subject is 

once place next to the extent ciphertext assess, 

rekeying message live, specific and open key size. 

Ciphertext assess proposes the correspondence value 

that data man of affairs has to send to information 

securing focus its information, or that the data 

securing focus has to send to customers (CT' within 

the expected arrangement). Rekeying message live 

addresses the story price that the KGC or the data 

securing focus desires to ship to be started to follow 

non denied customers' keys (Hdr within the predicted 

design) in relate degree attribute cluster or to deny 

relate degree quality. Personal Key size addresses the 

limit price needed for every shopper to distributer 

riddle keys. Open key size addresses the degree of the 

experts' open keys within the system. 

Implementation 

Coming concerning, we have a tendency to tend to 

separate and knowledge the computation value for 

scrambling (by associate degree data proprietor) 

associate degreed deciphering (by recommends that of 

a buyer) a data. The cryptography price by system for 

a client includes the operations for unscrambling the 

rekeying message basically as extremely in light-

weight of the method that the information (and as 

wants be the conventional scheme).We used a spread 

A twist (inside the mixing headquartered 

cryptography (PBC) library) giving social occasions 

within that an additional substance design: G0 × G0 

→ G1 is written. Despite whether or not such curves 

furnish splendid method quality (especially to mix 

computation), the proportionate can nevermore keep 

from the problem of scan of the area anticipated that 

will symbolize assemble factors. Altogether existence 

every and every detail of G0 wants 512 bits at relates 

degree 80-bit security arranges and 1536 bits once 

128-insignificant little bit of prosperity picked. 

 

IV. CONCLUSION 

 

The group action of access assurance approaches and 

on these lines the guide of extension revives unit 

basic hard problems within the information sharing 

systems. within the thick of this learn, we've got an 

inclination to masterminded a top quality organized 

data sharing subject to execute Associate in Nursing 

adequate grained data get the chance to administer 

through manhandling the everyday for the 

information sharing technique. The masterminded 

subject concentrations a key offer framework that 

ousts key created seeing at some stage in the key 

accentuation. The individual secret keys unit created 

through a satisfying two-celebration calculation such 

any curious key new discharge focus or data securing 

focus cannot decide the non-public keys as i'd see it. 

Thusly, the organized subject redesigns data insurance 

Associate in Nursingd mystery within the knowledge 

sharing methodology against any system executives 

basically in an indistinguishable category from poorly 

organized untouchables whereas not staring at 

(adequate) affirmations. The masterminded topic can 

end Associate in Nursing on the spot singular 

repudiation on every and each attribute set whereas 

taking full data of the versatile access regulate 
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provided through the ciphertext technique property 

place secret writing. As a result, the organized subject 

achieves extra agreeable and finely grained data get to 

organization within the knowledge sharing system. 

We’ve got an inclination to tried that the musical 

group subject is gentle and all-mains to firmly 

management client data within the knowledge 

sharing strategy. 
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ABSTRACT 
 

In my research paper I have covered the topic of “Modern technology of interior design” In the last decade; 

technologies have had a significant impact on the world of interior design. Design standards are always on the rise 

with enhanced aesthetics appearing in all aspects of design. Advancements in Interior Design such as cabinetry 

upgrades, water saving features, lighting features etc have took place in 21st Century. In my literature study I have 

explained the topics like the new frontier of design at home, water saving feature which has sub points which are. 

Poor Little Fish Basin, Urinal and Sink Combo, Eco-Drop Shower, Save Faucet, Eco Wash, Eco Gadgets: Water 

Flush etc. it also converse the topic of light fixtures which covers cove lights, solar lights, track lights, under cabinet 

lights etc. this completes my overall research paper.  

Keywords : Modern technology, interior design, Technological Influence, Eco-Drop Shower, LED 

 

I. INTRODUCTION 

 

In the last decade, technological breakthroughs have 

had a significant impact on the world of interior 

design. Like any industry, Interior Design has learned 

to fluctuate, change and evolve over time. Although 

many of your favorite Interior Design Styles are still 

prevalent and very much desired, the Design Style 

themselves are evolving to reflect current trends that 

seem to be affecting many markets, such as becoming 

Eco-Friendly, energy efficient, and technologically 

enhanced to embrace the scientific knowledge of the 

21st century. 

 

Changes such as these are especially evident in 

Kitchen Designs – which is where you’ll find most of 

the Eco-Friendly design advances surfacing. 

Bathroom styles have also been affected by new 

energy effective technology – along with many 

purposeful and necessary elements found in all rooms 

of the home, such as in the Lighting Design and basic 

overall construction from the ground up. 

Design standards are always on the rise with 

enhanced aesthetics appearing in all aspects of Design, 

including appliances, hardware, and flooring, counter 

surfaces, and the general overall construction of a 

home. Which means that you sometimes need to look 

under the beauty of it all to discover there is a whole 

new world in the art and science of Interior Design? 

 

21st Century Advancements in Interior Design 

Cabinetry Upgrades: Although not new to Interior 

Design, today’s pull out shelving is being 

revolutionized in a manner that allows for better 

organization and integration – not only within the 

Kitchen, but throughout the home. “Touch Activated” 

cabinetry – where access is gain by simply touching 

the doors – is becoming increasingly popular. 

Lighting is being adding inside cabinets for easier 

navigation and better control of contents. Going 

green in the kitchen is prevalent with slide out trash 

and recycling bins being built in most homes today. 

Water Saving Features: Water saving toilets and 

showers have been in the marketplace for quite some 
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time, but there is a resurgence in their popularity as 

the Design Industry strives to be more Eco-Friendly. 

Bidets are becoming increasing popular as 

environmentalists promote their paper saving features, 

as well as taking advantage of technological 

advancements in filtration systems, drains, shower 

heads, and many other items in the home that control 

the purity and flow of water. 

 

Techno-Savvy Hardware: LED touch screens are 

being seen in household mainstays such as the new 

“smart toilets” – where with a simple touch you can 

have your feet warmed, music played, seat height 

adjusted, and lights to help you find your way. Over 

by the bathtub another LED screen contains memory 

features so that every user will be able to retain their 

favorite settings, offer advanced bacterial filtration, 

and provide an enhanced level of comfort with 

minimal effect on your water bill. 

Outdoor Entertaining: Barbecuing just got a whole lot 

easier when you utilize the latest technology in 

gourmet grills with a “hybrid fire” technology that 

allows you to combine wood, charcoal and gas all 

within a single grill. The Patio and Porch Design of a 

home has certainly evolved as well, as builders strive 

to bring entertaining to a whole new level by 

providing an aesthetic and Eco-friendly means to 

extend your Kitchen. 

Hands Free Faucets: Prevalent in Commercial Design, 

touch less faucet systems is becoming more affordable 

and increasingly desirable for everyday living in 

homes of all sizes. Keeping the faucet a breeze to 

clean with less bacterial contamination is one 

prominent reason for indulging in a touch less system, 

although equally important is the ability to control 

the flow and amount of water being used. 

Lighting Fixtures: Energy Efficient Lighting has been 

on the scene for a while, but it has never been as 

prominent as it is in today’s homes. LED technology 

allows for easy touch screen operation of your entire 

Lighting Design. Taking it a step further, lighting isn’t 

reserved just for under cabinets and overhead fixtures 

anymore – it is now being stylishly installed in 

hardware and fixtures such as; towel bars, tissue 

holders, toilet seats, door handles … and just about 

anything else that makes navigation around your 

home easier, while offering cost saving advantages to 

power usage. 

 

The I POD Era: With the advancement of electronics, 

it’s becoming an ever increasing popular option to 

install integrated docking stations throughout the 

home. Wireless capabilities are found everywhere 

from your computer to your television to the LED 

panels that can control almost all aspects of your 

interior home components, and even the home itself 

– with more advancements yet to be discovered. 

 

II. LITERATURE STUDY 

 

The new frontier of design at home 

One of the biggest advances in the past twenty years 

has been the introduction of BIM Technology and 

virtual reality. Designers now have the power to 

create a digital environment without physically 

moving anything, which allows for accurate mapping 

of the available space. At the same time, 3D visuals 

and live-streaming establishes a new level of 

transparency between the client and the 

designer. The client can now give input to every stage 

of the project from anywhere in the world and 

simultaneously save time, money and effort. As 

technology becomes more advanced and more readily 

available to the public we may not be far away from 

living in a world where people have an interactive 

wall in their houses from which to work and 

communicate with the world. In fact, prototypes of 

smart houses are already available, like Open arch, a 

home designed to incorporate a digital layer 

connecting the house and its elements to the internet. 

Water Saving Features 

According to recent reports about 1 billion people in 

the world lack access to clean drinking water and 

there are millions of people who succumb to water-

related diseases annually. These figures aren’t only 

surprising, but also make the privileged think about 

that the hundreds of liters of water that is wasted 

each day in their bathrooms. Here is a list of 13 
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Innovative Water Saving Concept and Product 

Designs that might be useful in saving liters of 

freshwater from going down the drain. I know you 

might think the money saved via using these water-

saving products is not worth comparing with their 

price. But it is still good to see more and more effort is 

put on this issue and hope we can have affordable 

solution to save water, preserve the environment as 

well as save money. 

1. POOR LITTLE FISH basin 

As consumption is incalculable, saving is often 

neglected through daily consumption. Rather than 

forcing people to consume less, thus depressing the 

using experience, Poor Little Fish basin offers an 

emotional way to persuade consumers to think about 

saving water, by making consumption tangible. 

There is a traditional shaped fish bowl in the Poor 

Little Fish basin. While using, the level of water in 

the bowl gradually falls (but does not actually drain 

out); it will go back to the same level once the water 

stops running. As well, the water from the tap is pure, 

as its pipeline does not connect to the bowl. 

2. Urinal and Sink Combo 

To save water, Eco Urinal is designed to use the water 

that was used for washing hands to flush the urine. By 

this process, we don’t have to use water twice after 

using the urinal. Moreover, it reduces the 

establishment expenses by optimizing the materials. 

Upper space of this urinal is made with glass, and it 

helps to secure a clear view for users. It also promotes 

people to keep their sanitation because people need to 

wash their hands to flush the urine after use. 

3. W+W Sink/Toilet Combo is an All-in-One Grey 

water Recycling System  

It’s obviously compact and perfect for any loft space 

or small apartment, and its sleek design houses a nifty 

self-contained grey water system that is capable of 

reducing water use by up to 25% compared to a 

standard 6/3-liter dual flush toilet. It’s a much 

trendier and elegant solution to existing sink to toilet 

grey water systems. 

The system uses Roca’s “water-reuse technology” and 

also features an automatic cleaning system that avoids 

flushing bacteria into the unit’s built-in cistern, 

cutting down on unpleasant odors. 

4. Eco-drop shower  

The “Mindful Shower Head” above try to remind you 

the water usage amount by a visual way, while this 

one just give you more directly touching feeling – 

makes you stand uncomfortably. 

The concentric circles are pretty wonderful when not 

in use. However, after showering for a long time, they 

will rise to force you stop showering, accordingly 

saving water. 

5. Save Faucet  

Designed by Ramón Yu, the save faucet features an 

LED display that reads the amount of water that is 

being used. This simple information encourages users 

to reduce water pressure to save more water. Another 

exciting feature of the product is that it doesn’t 

require any external electrical connection to power 

the LEDs as it is equipped with a turbine that actives 

as the water pressurizes it to generate electricity. 

6. Faucet Buddy Tells You about Water  

Faucet Buddy is a cool little chrome gadget you latch 

onto you existing sink fixtures. It tells you how hot or 

cold the water is so those morning surprises are no 

more. Of course, just like any real buddy it’ll tell you 

if you’re a water rat; wasting our natural precious 

resources. 

7. Water pebble helps reduce shower time to 

conserve water 

The Water pebble by product designer Paul Priest 

man is a revolutionary device that can encourage 

individuals to reduce their shower time to conserve 

water. The intelligent device measures the amount of 

water going down the plug hole when you shower 

and memorizes it. 

The first shower use is taken as a benchmark by the 

device after which it uses a series of “traffic lights” 

flashing gently from green to red whenever you finish 

showering. The device allows the user to fractionally 

reduce shower time to make sure that the device is 

always flashing green. 

8. Eco Bath  

Eco Factor: Water saving system mixes fresh water 

with gray water for toilet flushing. “Eco Bath” system 
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makes use of gray water but only after purifying it a 

bit, not by using the latest in UV purification, but 

simply mixing it with fresh water. The flush tank is 

connected to a freshwater source as well as a sink. 

When gray water enters the tank, it is mixed with the 

same amount of fresh water. This 50-50 consistency 

keeps your toilet drains unclogged and also ensures 

that 50% of fresh water is saved in the process. 

9. Caudal washing machine saves energy and recycles 

water  

The EcoDual is designed with two separate tanks, 

with a washing capacity of 6kg and 2kg respectively. 

For heavy washing, the user makes use of the larger 

tank and the smaller one is used for washing delicate 

clothes. The washing machine collects water in a tank 

located at the bottom part of the washer, which is 

then filtered and reused in subsequent washing cycles. 

The EcoDual is also equipped with a deodorization 

system that can be used for foul smelling clothes. This 

system blows jets of oxygen and ozone in the clothes 

killing the germs that cause the bad smell. Thus you 

can take the bad smell out of your favorite shirt and 

that too without water! 

12. Eco Gadgets: Perfect Flush  

While manufacturers are now developing toilets that 

either save water or don’t use it at all, Brondell is 

working to develop means for homeowners to green 

their existing toilets by making them run on less 

water. The company has unveiled a new toilet 

upgrade dubbed Brondell Perfect Flush that comes 

with two buttons allowing the user to either use the 

full flush and empty the tank or use half flush to save 

up to 50% water. 

13. My Shower Curtain is a Green Warrior  

Entitled “Spiky,” the curtain has a cousin that inflates 

to trap you inside your shower as sweaty punishment. 

Given the liability issues, the warrior shower curtains 

are not for sale, but serve to provoke thought on 

water-usage. Visitors can set a time and experience 

the shock of a shower with a conscience as it fills 

with air. 

9. Twist Tap – Faucet Makes You Work for Water  

The tap is controlled by an aerator. To get water 

flowing you have to “twist” and crank it. Anytime 

people have to apply a little elbow grease to 

accomplish a task – they may think twice. That’s the 

whole point. Only use water when you REALLY need 

it. If that doesn’t destroy you water world dreams, 

there’s even a digital read-out. My favorite bit is the 

motion sensor that gives you just splash because 

sometimes that’s all you need. 

 

Lighting Fixtures 

 

Track Lighting 

Track lighting is mounted or suspended from the 

ceiling on a linear unit that contains several light 

heads, which can be positioned anywhere along the 

track. The direction of the heads can also be adjusted. 

In this room, the track lighting is used to highlight 

the artwork and wall and provide overall light for the 

space. 

Recessed Lighting 

This light fixture is installed above the ceiling and has 

an opening that is flush with the ceiling. Recessed 

lighting sends a relatively narrow band of light in one 

direction, so it can be used to provide ambient, task or 

accent lighting. The recessed lighting in this kitchen 

adds sufficient light without overwhelming the space.  

Under-Cabinet Lighting 

Mounted underneath kitchen cabinets, this type of 

lighting is extremely popular as task lighting in a 

kitchen. The under-cabinet lights in this kitchen 

brighten up the room and enhance the contemporary, 

clean feel of the space. 

Floor Lamp 

A versatile and portable light source, lamps come in a 

wide range of sizes and styles. This floor lamp 

complements the room's design scheme and provides 

task lighting for the bordering chairs.  

Table Lamp 

A stylish table lamp can add character to a room 

while providing task light. This sophisticated lamp 

could easily be used for reading.  

Desk Lamp 

Desk lamps provide task lighting, directing light 

downward on a work space.  

Chandelier 
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Suspended from the ceiling, chandeliers direct light 

upward. They are typically installed over a table or in 

a main entry foyer, but they are not strangers to 

bedrooms and bathrooms. Chandeliers enhance the 

decorative style of a room and provide ambient 

lighting.  

 

Wall Sconces 

Wall sconces are very versatile. Surface-mounted to a 

wall, they can direct light upward or downward. Wall 

sconces can add a stylistic touch to a room and can 

also provide ambient or task lighting. The sconces in 

this bathroom provide flattering lighting while not 

subtracting from the impact of the tiled wall. 

Ceiling Lights 

Ceiling lights are mounted directly to the ceiling, 

with a glass or plastic shade concealing the light bulb. 

Ceiling fixtures have been common in homes for 

nearly 100 years. The ceiling lights in this hallway 

complement the chandelier that is suspended from 

the ceiling. 

Pendant Lighting 

Suspended from the ceiling, a pendant light directs 

light down. It can easily enhance the decorative style 

of a room and add character. In this space, the 

pendants are positioned to hang low over the bed-side 

tables.  

Cove Lighting 

There are three common forms of architectural 

lighting, and cove lighting is a popular form. Cove 

lighting is placed in a ledge, shelf or recess high up on 

a wall, and the light is bounced toward the ceiling or 

upper wall. In this bedroom, the cove lighting 

illuminates the ceiling above the bed, adding a 

romantic feel. 

Soffit Lighting 

Soffit lighting, another type of architectural lighting, 

radiates downward, washing the wall with light. In 

this bedroom, soffit lighting adds interesting 

dimension behind the bed. 

Solar reflectors 

Once used extensively in office buildings, the 

adjustable light reflector is seldom in use today 

having been supplanted by a combination of other 

methods in concert with artificial illumination. The 

reflector had found favor where the choices of 

artificial light provided poor illumination compared 

to modern electric lighting. 

Fixtures 

Lighting fixtures come in a wide variety of styles for 

various functions. The most important functions are 

as a holder for the light source, to provide directed 

light and to avoid visual glare. Some are very plain 

and functional, while some are pieces of art in 

themselves. Nearly any material can be used, so long 

as it can tolerate the excess heat and is in keeping 

with safety codes. 

An important property of light fixtures is 

the luminous efficacy or wall-plug efficiency, 

meaning the amount of usable light emanating from 

the fixture per used energy, usually measured 

in lumen per watt. A fixture using replaceable light 

sources can also have its efficiency quoted as the 

percentage of light passed from the "bulb" to the 

surroundings. The more transparent the lighting 

fixture is the higher efficacy. Shading the light will 

normally decrease efficiency but increase the 

directionality and the visual comfort probability. 

 

III. CONCLUSION 

 

From the research I have concluded that Technology 

has and will continue to change the way people view 

the places in which they work irrespective of what 

initiatives (technological or otherwise) that the 

workplace strategists implement. In the coming 

future many new and latest technology will going to 

come in interior design and it will help us to improve 

our lifestyle, comfort and living only.  
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ABSTRACT 
 

One of the most straightforward yet minimum connected ideas in design is that of positive space versus 

negative space. The negative space is defined as a space that forms in the interior of the mind. It is a space that 

is hard to define in a physical manner. With the help of a case study, this research paper highlights various 

ways which can create negative space in residential space. The paper also describes various solutions to 

overcome the highlighted problem of negative space. Interior design is making the best possible use of the 

available use. Sometimes even small things which are ignored while designing create a huge level of discomfort 

for the user of that space so such spaces results in creating negative space. By keeping some aspects in mind like 

colour psychology, shape of design which are the important elements for comfort of the user of the space, one 

can create a design which is free of negative space. 

Keywords : Shape of Design, Colour Psychology, Positive Space, Negative Space  

 

I. INTRODUCTION 

 

Doctors save lives by constructing a healthy life, 

designers save life by constructing a life worth living. 

–MARK W. PERRETT. Then negative space is 

defined as a space that forms in the interior of the 

mind. It is a space that is hard to define in a physical 

way. It can be a place or space that is created with the 

emotion of fear or negativity. Fear is an emotion that 

is not perceived by everyone in a same way or in the 

same circumstances by every individual. In the same 

way negative space can be different for every 

individual according to his/her level of fear or 

negativity. 

 

The aim of the project is to study the effects of 

negative spaces in interior design and find solutions to 

overcome it. For studying these effects first we need 

to know what these spaces are. 

 

II. COLOUR PSYCOLOGY 

 

Colour is an indivisible and an essential part of an 

interior plan. The greatest impact in interior 

accompanies the design of colour. So it is vital to 

think about the colour and its impact in inside 

environment. It is perceived that colour has solid 

mental impact on human responses. The cerebrum 

discharges a hormone which influences states of mind, 

mental clarity, and vitality level when colour is 

transmitted through the eyes. Colour has energy to 

bring positive and also negative feeling in a human 

personality. Colour has a power to bring positive as 

well as negative feeling in a human mind. A space 

where such colours are used which brings negativity 

in human mind can be a negative space. The 

exploration directed by (Torice and Logrippo 1989) 

has demonstrated that dynamic youngsters lean 

toward cool hues and inactive kids are more agreeable 
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encompassed by warm hues. A solid green may fortify 

a person as much as a solid red (Morton, 1998). It is 

vital to comprehend that there is an extraordinary 

distinction between colour psychology and colour 

symbolism. 

 

III. LITERATURE STUDY 

 

 Space 

Space is the breadth of art –FRANK LYOD WRIGHT. 

Space is the relative position of one three-dimensional 

object to another. Space is important aspect a planner 

must consider while outlining a building, on the 

grounds that the sizes of rooms and lobbies, the roofs 

and the simplicity of entering and leaving every 

living territory should precisely coordinate the 

capacity of the building. Architects picked 

measurements of rooms to coordinate the quantity of 

individuals who will involve the space and the 

measure of action that will happen in it. To make a 

building all the more fascinating, designer will 

explore different avenues regarding stylish 

characteristics of space by shifting the width and 

height of rooms through which individuals will move. 

Architects additionally talk about space as the area of 

land that will be occupied by a building on the site. 

The rest of the site is called open space. 

In Philippine architecture, space is the essential key 

in designing. Socially, we need our rooms opened. 

You would see that in our ancient houses and even in 

contemporary structures, we isolate rooms not by 

dividers, rather, a suggested division like a plants 

bisecting the entire territory. The living region of our 

ancient houses is encircling at both sides by the bed 

rooms which has a 180m entryway and are constantly 

open. For semi-security, we utilize just entryway 

curtains. Our windows are extensive, covering nearly 

of the whole divider in addition to we have the 

ventilators, which are openings underneath the 

windows. Roughly, just 15 percent of all sides of our 

ancient houses are forever shut. 

 

 

 Forms in Empty Space 

In architecture, forms are communicated by 

structures as well as by blank spaces characterized by 

the structures. For instance, an octagonal or square 

"room" is in actuality an unfilled space and not a 

structure. The structure characterizes this void space. 

The dividers constitute the occupied space however 

more vital is the empty space characterized by it. 

Architecture looks like a compartment or a "pot" in 

this regard. A pot characterizes the vacant space of its 

inside 

however without the interior space that empty space 

is of no utilization. Once more, not at all like a pot a 

"window" inside a divider is of more use than the 

divider. Divider is filled up space and window a 

vacant space inside it. In Tao's design, "the existence 

of material is productive, non-existence of material is 

serviceable." Unlike architecture in figures or artistic 

creations, the filled up spaces are of more importance. 

 Positive and negative spaces 

As indicated by ARROL GELLNER-"One of the most 

straightforward yet minimum connected ideas in 

design is that of positive versus negative space. The 

essential idea is straightforward. Visualize a sheet of 

dough. Consider positive space just like the cookies 

cut out from the mixture, and negative space as the 

pointy scrap remains. In designing, the aim is to 

minimize the sharp-corners or unusable scraps of 

negative space that are left over. Unfortunately, 

dissimilar to preparing dough, you can't simply 

assemble them up and massage them into more batter 

– you need to make sense of what to do with them 

early."  

In an artistic language, negative space indicate the 

white space on a paper or in a mural — the space not 

taken up by the object. In a home, negative space 

could be viewed as the clear spot where there's no 

design/pattern — no mural, no furniture, no stuff. It 

can be pretty much impactful to pay consideration on 

where there isn't anything in your home. Expertly 

executed negative space can convey truly necessary 
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smoothness to specific rooms and make other plan 

components pop much more intensely. 

The attractive quality of positive space is established 

in the way that nature's central shape is the circle and 

paying little mind to how far man take off himself 

from his primitive beginnings, round shapes remain 

the most mentally comfortable for human residence.  

We in the industrialized countries, however, live in a 

rectilinear world that is filled with negative space. 

Outside, normal cases would comprise those pointless 

slivers of side yard. Inside, negative could comprise 

that wedge of space under a stair, or that out of reach 

corner of the bedroom/living room that dependably 

appears to accumulate tidy.  

At the point when designing another space, numerous 

home decorators just consider what furniture, hues 

and other stuff they're going to put into their room. 

What you don't design in a plan, nevertheless, is 

pretty much vital. Those open zones between 

furniture, flower vases, statues known as negative 

space, require the same amount of thought as the 

items themselves.  

In inside outline terms, negative space should be 

considered when arranging the position of furniture 

and other stylistic layout components in relationship 

to the space's current engineering. For instance, 

putting a couch parallel to a divider makes adjust and 

symmetry by framing a rectangular negative space, 

while a couch calculated in a corner makes a 

triangular negative space.  

Before selecting the things we'd jump at the chance to 

add to our room, we should first consider the negative 

space that as of now exists in the design. Mapping out 

a complete floor plan of the unfilled space will help us 

distinguish any unwanted negative spaces that might 

be made by various furniture alternatives. The floor 

plan will likewise uncover any unusable negative 

spaces that as of now exist amongst entryways and 

windows or close stairways and lobbies. Interior 

designers can likewise adjust the negative spaces to 

support our proposed plan. For instance, we may 

consider changing over square door frames to 

rounded openings to adjust a round table in a square 

shaped room.  

Analyzing how a bit of furniture identifies with a 

room's design is just the initial phase in figuring out 

whether the piece will work in the space. We should 

likewise consider how the furniture components 

function with each other. For instance, a bended foot 

stool can smoothen the unwanted negative space lines 

made by sharp couches and seats in a square room. 

Still, this space plan may not work in compact rooms, 

which would take edge of the round table excessively 

near the couch for pleasant sitting. 

There are a couple of basic methods to stay away from 

negative space in design:  

• Avoid shapes having intense points, both in plan and 

elevation. Extremely sharp points don't make a 

pleasant living – a reality vernacular designer have 

perceived for quite a long time.  

• Seek for regions with a round sense of area. The 

nearer a room positioning approaches a round shape, 

the more pleasant it'll be. This doesn't mean the room 

itself ought to be adjusted – simply that the 

positioning of the items is inside it ought to be 

logically equidistant from a focal point of 

convergence.  

Colour psychology also plays an important role in 

order to avoid the problem of negative spaces. Colours 

which bring negativity in human mind should be 

avoided. 

 Colour psychology 

What is colour psychology and colour symbolism? 

The brain research of colour depends on the mental 

and psychological impacts hues have on individuals in 

all aspects of life. It tells how hues affect our mind 

which encourages our basic leadership.  

Colour symbolism talk about the importance 

connected with that of a specific tone. Every tone 

may have a few different colour symbolism connected 

to it based upon the unique situation and culture it is 

utilized as a part of. For instance, white in a few 

societies symbolizes virtue. In different societies, it 

symbolizes loss of life. 
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 Positive and negative impact of colour 

There are four psychological supreme colours – red, 

blue, yellow and green. They relate individually to 

the body, the brain, the feelings and the fundamental 

co-relation between these three. The psychological 

properties of the eleven basic colour tones are as per 

the following: 

 

RED 

Positive: Physical fearlessness, quality, warmth, 

fundamental survival, 'battle or flight', manliness, 

energy. 

Negative: confrontation, feeling of anger, visual effect, 

strain. 

BLUE 

Positive: Knowledge, trust, effectiveness, peacefulness, 

commitment, logical, coolness, reflection, quiet. 

Negative: Coldness, withdrawnness, absence of 

feeling. 

YELLOW  

Emotional Positive: Positive thinking, certainty, self-

regard, extraversion, enthusiastic quality, 

neighbourliness, imagination. 

Negative: Madness, fear, sorrow, nervousness, suicide. 

 GREEN  

Balance Positive: symmetry, adjust, refreshment, all 

inclusive love, rest, rebuilding, comfort, natural 

mindfulness, balance, non-aggression. 

 Negative: Lack of enthusiasm, inactivity, tastelessness, 

enervation. 

 VIOLET  

Positive: spiritual mindfulness, control, vision, 

richness, realness, truth, quality. 

Negative: Self preoccupation, lack of morals, 

concealment, lowliness. 

ORANGE  

Positive: Physical relaxation, nourishment, warmth, 

security, arousing quality, energy, fun. 

 Negative: Hardship, disappointment, lack of 

seriousness, adolescence. 

 PINK.  

Positive: Physical serenity, sustain, warmth, gentility, 

adore, sexuality. 

Negative: shyness, undermining, physical delicacy. 

GREY 

 Positive: Mental impartiality. 

Negative: Absence of certainty, calmness, 

discouragement, hibernation, absence of liveliness.  

BLACK 

 Positive: sophisticated, charm, security, psychological 

security, productivity, substance. 

Negative: Abuse, coldness, danger, weight. 

WHITE 

 Positive: Cleanliness, clarity, virtue, cleanness, 

straightforwardness, refinement, productivity. 

 Negative: Sterility, coldness, hindrances, disagreeable, 

elitism. 

BROWN 

 Positive: Reality, warmth, Nature, heartiness, 

dependability, sustain.  

Negative: Absence of silliness, largeness, absence of 

advancement. 

 

IV. CASE STUDY 

 

Barcelona apartment designed by Mi el 

Arquitectos 
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PLAN DISTRIBUTION  

1. ENTRANCE 

2. ROOM-I 

3. KITCHEN 

4. CLEANLINESS 

5. WASHROOM 

6. LIVING-DINING ROOM 

7. ROOM-II 

In Barcelona's flat, MielArquitectos has included 

numerous brilliant pops of tone.  

The 65-square-meter apartment is partitioned into 

equal parts by a consistent divider, which is 

punctuated by fluorescent green, storage rooms that 

are secured in a mirrored panel.  

The kitchen and living spaces are organized in a 

individual hallway, while the flat's two rooms are 

concealed on either end of the apartment. 

Moreover brilliant flashes are included by furniture, 

pads, and striped woven light shades with hued cords. 

Chestnut designed tiles cover the floor of the living 

region, which opens out onto a veranda.  

 

Both of the flat's bedrooms offer a more stripped back 

environment, with white painted insides, cross breed 

closet work areas produced using the apartment's 

unique entryways.  

 

Additional common light is brought into kitchen 

space by the flat's reflected mirror, which likewise 

underlines the example of the scalloped roof.  

 

As indicated by the planner "The kitchen is focal 

point of this flat, wrapped with a bar which gives an 

spot to talk and have something to eat .The extensive 

reflected divider offers numerous moments for 

playing with various reflections." 

 

 

ANALYSIS 

 

 
After studying the case study of Barcelona’s 

apartment which is designed by MielArchitectosi 

analysed many things which are mentioned below: 

1. The circles which are being marked on the plan 

shows the negative space. One circle is marked in the 

bedroom-I (NO.-2) which shows negative space 

beside the bed. The other 2 circles are marked in 

bedroom-II (NO.-7) in which 1 circle shows negative 

space beside the bed and the other circle shows 

negative space near the wardrobe. These spaces 

cannot be used for any purpose and they will just 

accumulate dust that’s why they are entitled as 

negative space. 

 

2. This is the area of entrance (NO-1). The red circle 

which marked on the image shows the negative space 

which is present in the entrance itself. Again the 

marked space is useless, it cannot be used for any 

purpose and will just accumulate just that’s why it is a 

negative space. The white colour which is used in the 

entrance again gives a sense of negativity to the guests 

who will visit the apartment as white colour indicates 

unfriendliness. 
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3. This is the image of bedroom-I (NO.-2). The space 

beside the bed creates negativity which is already 

mentioned in point1. The colour combination of the 

room creates a sense of negativity in the mind of the 

users. Because according to colour psychology, white 

colour symbolises unfriendliness and coldness. If we 

see the other perspective than also walls are 

completely white which itself shows negative space as 

in art negative space is a blank space or a white space 

on a paper or wall. 

4. This is the image of living-dining room (NO.-6). In 

this area washroom is made in front of the kitchen 

which creates a negative space. The foul smell of the 

washroom will directly travel to the kitchen from the 

washroom which will create uncomfortability for the 

people who are sittingin the kitchen that’s why it 

creates a negative space. 

 
  

5.The flat is divided into halves by a continuous wall, 

which is painted fluorescent green. Although green 

colour symbolises harmony and balance but at the 

same time overusage of this colour can creates a sense 

of boredom and blandness in the mind of the users 

which in a way gives a feeling of negativity in the 

user’s mind.  
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V. CONCLUSION 

 

In the case study given above, i have noted few 

negative points which are mentioned above. The 

solutions for the above problems are as follows: 

1. The first problem includes the problem of acute 

angle. The bed is placed in such a way which is 

creating an acute angle which further leads to 

negative space. The solution for this is that acute 

angle should always be avoided while designing a 

space in order to avoid the problem of negative space. 

2. The solution of second problem is that the cutter 

area of the wall should be avoided. Instead of that 

they could have made shoe rack or any storage place. 

Another problem was the problem of white colour 

which is used at the entrance. The solution for that is 

instead of white colour various colours like orange, 

brown, blue should be used as orange indicates 

security; brown indicates reliability and blue indicates 

calmness. 

3. The negative space near bed could be avoided by 

avoiding acute angles. Bed is placed in a wrong 

position; it should be positioned in such a way which 

do not create acute angles. The problem of white 

colour could be solved by using alternatives like violet, 

blue, red, yellow as violet colour symbolises luxury, 

blue colour symbolises calmness, red colour 

symbolises energy, yellow colour symbolises 

confidence, creativity. 

4. The solution of this problem is that the position of 

washroom should be re-positioned. It should not be 

placed in front of the kitchen. Washroom should be 

placed in such a area from where the foul smell do 

not enter the kitchen. 

5. The main problem in 5th case is the over usage of 

green colour which brings a sense of boredom in the 

mind of users. One can use green colour in its design 

but it should not be used in large quantity. Colours 

which could be used in continuous walls are white, 

brown and many more as white colour indicates 

purity, simplicity and brown indicates reliability, 

support.  
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ABSTRACT 
 

The project proposes an efficient implementation with the help of Raspberry Pi used for monitoring and 

controlling the security of the house via Internet. Home security system uses the portable devices as a user 

interface. They can communicate with home security network through an Internet gateway, by means of low 

power communication protocols like Wi-Fi. This project aims at controlling the home security via mail using 

Wi-Fi as communication protocol and raspberry pi as server system. when the power is switched on raspberry 

pi turns on and the sensors are also automatically switched on and starts working. Whenever a intruder  comes  

near the door pir sensor senses the person and sends command to the raspberry pi and at the same time the 

controller sends the signal to camera to capture the image of the person. Now this image is sent to the owner  

via email for security purposes and then owner decides whether to give access or not, if access is provided then 

the controller sends the commands to the motor and the door is opened. On the other hand when the access is 

denied by the owner to the person then an alarm beeps and door does not open. An extra couple of features 

that enhances the facet of security in our project is that lpg sensor and fire sensors are used so the  sleuthing 

capability of sensors will sense the smoke ,gas and flame in order that within the event of any fireplace, 

associates an alerting alarm and an image is sent to the owner via mail. By this we provide a climbable and price 

effective Home Automation system. 

Keywords : Raspberry-Pi, LPG Sensor, PIR Sensor, Camera, Wi-Fi  

 

I. INTRODUCTION 

 

E The Home Security project is based on an 

Raspberry Pi 3 processor, which is supported by 1GB 

RAM and running at 1.4 GHz CPU which is over 

clocked at 1 GHz without damaging the board. In this 

project an image of the person will be clicked when 

the PIR Sensor detects the object and sent to the user 

via SMTP network , A USB camera is placed on the 

front door of the house which will take the photo, if 

the stranger tries to enter forcefully an alert message 

via mail will be sent to the owner, and the owner is 

given an option to allow the access to that person to 

enter or deny the access by sending an email. This 
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project can be customized a lot as it has multiple 

GPIO ports that can be programmed and they can 

give the user control over various things from his 

smart phone like security, surveillance, lighting, 

energy management, access control, entertainment 

etc. These interfaces are all possible by the help of the 

GPIO ports in the Raspberry Pi 3 board. In present 

times there is an increasing need for Home security 

due to thefts and threats. And the benefits of 

automation are obvious. In Addition to that this 

project provides the security for household appliances 

for the leakage of gas, fire, smoke etc.MQ-6 Sensor is 

used to detect the gas and it is a universal sensor 

whereas FIRE Sensor detects in the combination of 

light and heat. There is also a need for surveillance in 

today's world. Nowadays the increase in various 

computing devices such as laptop, computers, mobiles 

etc. shows that users prefer things which are more 

comfortable to use i.e. rather than physically going to 

the place and controlling it doing the same thing 

remotely saves time. For example, if the Admin 

receives a message saying that there was a break in his 

house, he/she can connect to the internet and watch 

the video from the camera which is in the house to 

know what is happening. By receiving alerts on your 

device the user are informed of all possible issues 

occurring in the house and it gives them various 

possibilities to deal with the problems. This is how an 

automated system proves useful to people in 

providing them security, comfort and easily accessible. 

 

II. BLOCK DIAGRAM 

 
Figure 1 

 

III. HARDWARE DESCRIPTION 

 

A. Raspberry Pi: 

The Raspberry Pi is a credit-card-sized single-board 

computer developed in the UK by the Raspberry Pi 

Foundation with the intention of promoting the 

teaching of basic computer science in schools. 

 

The Raspberry Pi is manufactured in two board 

configurations through licensed manufacturing deals 

with Newark element14 (Premier Farnell), RS 

Components and Egoman. These companies sell the 

Raspberry Pi online.Egoman produces a version for 

distribution solely in China and Taiwan, which can 

be distinguished from other Pis by their red coloring 

and lack of FCC/CE marks. The hardware is the same 

across all manufacturers. The Raspberry Pi has a 

Broadcom BCM2835 system on a chip (SoC), which 

includes an ARM1176JZF-S 700 MHz processor, 

Video Core IV GPU, and was originally shipped with 

256 megabytes of RAM, later upgraded to 512 MB. It 

does not include a built-in hard disk or solid-state 

drive, but uses an SD card for booting and persistent 

storage. The Foundation provides Debi an and Arch 

Linux ARM distributions for download. Tools are 

available for Python as the main programming 

language, with support for BBC BASIC (via the RISC 

OS image or the Brandy Basic clone for Linux),C, Java 

and Perl. 

 

It is a portable controller (a small type of computer) 

which is applicable with various different 

components like wifi, display another peripherals 

device. It requires 10 memory cards to store data. It 

runs a free open source Linux operating system ,plugs 

in to any TV, can power 3d graphics, and connects to 

internet, very small and very cheap. 
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Figure 2. Raspberry Pi Board 

 

B.USB CAMERA: 

A webcam is a video camerathat feeds or streams its 

image in real time to or through a computer to 

a computer network. When "captured" by the 

computer, the video stream may be saved, viewed or 

sent on to other networks via systems such as the 

internet, and emailed as an attachment. When sent to 

a remote location, the video stream may be saved, 

viewed or on sent there. Unlike an IP camera (which 

connects using Ethernet or Wi-Fi), a webcam is 

generally connected by a USB cable, or similar cable, 

or built into computer hardware, such as laptops. 

 

Figure 3. USB Camera 

 

C.PIR Sensor: 

More advanced security systems include passive 

infrared (PIR) motion detectors. The "motion sensing" 

feature on most lights (and security systems) is a 

passive system that detects infrared energy. These 

sensors are therefore known as PIR (passive infrared) 

detectors or pyro electric sensors. These sensors "see" 

the infrared energy emitted by an intruder's body 

heat. When an intruder walks into the field of view of 

the detector, the sensor detects a sharp increase in 

infrared energy. 

 

In order to make a sensor that can detect a human 

being, you need to make the sensor sensitive to the 

temperature of a human body. Humans, having a skin 

temperature of about 93 degrees F, radiate infra red 

energy with a wavelength between 9 and 10 

micrometers. Therefore, the sensors are typically 

sensitive in the range of 8 to 12 micrometers. The 

devices themselves are simple electronic components 

not unlike a photo sensor. The infrared light bumps 

electrons off a substrate, and these electrons can be 

detected and amplified into a signal. 

 

Figure 4. PIR Sensor 

D.LPG Sensor: 

This is a simple-to- use liquefied petroleum gas (LPG) 

sensor, suitable for sensingLPG (composed of mostly 

propane and butane) concentrations in the air. 

 

The MQ-6 can detect gas concentrations anywhere 

from 200 to 10000ppm.This sensor has a high 

sensitivity and fast response time. The sensor’s output 

is an analog resistance. 
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The drive circuit is very simple; all you need to do is 

power the heater coil with 5V, add a load resistance, 

and connect the output to an ADC. 

 
Figure 5. LPG Sensor 

E.Fire Sensor: 

There are several types of flame detector. The 

optical flame detector is a detector that uses optical 

sensors to detect flames. There are also ionization 

flame detectors, which use current flow in the flame 

to detect flame presence, and thermocouple flame 

detectors. 

 

Infrared flame detectors work within the infrared 

spectral band. Hot gases emit a specific spectral 

pattern in the infrared region, which can be sensed 

with a thermal imaging camera a type of thermo 

graphic. False alarms can be caused by other hot 

surfaces and background thermal radiation in the area 

as well as blinding from water and solar energy. A 

typical frequency where single frequency IR flame 

detector is sensitive is in the 4.4 micrometer range. 

Typical response time is 3-5 seconds. 

 

It can detect flame within 760nm~1100nm. 

Greater the flame, farther the test distance. 

Detect angle: 60 degree, very sensitive with flame 

spectrum. The sensitivity is adjustable (the blue 

digital potentiometer). 

 
 

Figure 6. Fire Sensor 

F.LCD: 

A liquid-crystal display (LCD) is a flat-panel 

display or other electronically modulated optical 

device that uses the light-modulating properties 

of liquid crystals. Liquid crystals do not emit light 

directly, instead using a backlight or reflector to 

produce images in color or monochrome.LCDs are 

available to display arbitrary images (as in a general-

purpose computer display) or fixed images with low 

information content, which can be displayed or 

hidden, such as preset words, digits, and 7-

segment displays, as in a digital clock. They use the 

same basic technology, except that arbitrary images 

are made up of a large number of small pixels, while 

other displays have larger elements. LCDs are used in 

a wide range of applications 

including computer .Small LCD screens are common 

in portable consumer devices such as digital 

cameras, watches, calculators, and mobile telephones, 

including smart phones. LCD screens are also used 

on consumer electronics products such as DVD 

players, video game devices and clocks. 

 
Figure 7. LCD 

 

G.MOTOR DRIVER (L293D): 

L293D is a dual H-bridge motor driver integrated 

circuit (IC). Motor drivers act as current amplifiers 

since they take a low-current control signal and 

provide a higher-current signal. This higher current 

signal is used to drive the motors. It is used to boost 

the voltage of motor and act as interface between 

controller and motor. 

 

When an enable input is high, the associated driver 

gets enabled. As a result, the outputs become active 

and work in phase with their inputs. Similarly, when 
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the enable input is low, that driver is disabled, and 

their outputs are off and in the high-impedance state. 

 

Figure 9. L293D 

H.RELAY: 

Relay is an electromagnetic device which used to 

isolate two circuits electrically and connect them 

magnetically.Relay is used for automatic switching 

loads DC to AC.Relay consists of 5 pins.RELAY is use 

to change state of source or load when energized. 

 

 
Figure 10. Relay Pin Diagram 

 

I.BUZZER: 

A buzzer or beeper is an audio signalling device, 

which may be mechanical, electromechanical, or 

piezoelectric (piezo for short).Typical uses of buzzers 

and beepers include alarm devices.  

 

 
Figure 8. Buzzer 

 

 

IV. SOFTWARE DESCRIPTION 

 

1. LINUX 

Linux was originally developed as a free operating 

system for Intel x86-based personal computers. It has 

since been ported to more computer hardware 

platforms than any other operating system. It is a 

leading operating system on servers and other big 

iron systems such as mainframe computers and 

supercomputers. Linux supports a vast variety of 

hardware devices, probably more than any other os. 

Linux supports a huge variety of applications and 

networking protocols. Linux is scalable, from small 

consumer-oriented devices to large, heavy-iron, 

carrier-class switches and routers. Linux can be 

deployed without the royalties required by traditional 

proprietary embedded operating systems. Linux has 

attracted a huge number of active developers, 

enabling rapid support of new hardware architectures, 

platforms, and devices. 

 

2. PYTHON 

Python is an interpreter, interactive, object-oriented 

programming language. Python is a widely-used high 

level programming language. Its elegant syntax allows 

you to clearly define application behavior using fewer 

lines of code than would be required in other 

languages like VB. It supports multiple programming 

paradigms including imperative, functional and 

object oriented styles, allowing a wide range of tasks 

to be performed. 

 

3. PUTTY 

Putty is a free and open-source terminal emulator, 

serial console and network file transfer application. It 

supports several network protocols, including SCP, 

SSH, Telnet, rlogin, and raw socket connection. It can 

also connect to a serial port. The name "Putty" has no 

official meaning. Putty was originally written for 

Microsoft Windows, but it has been ported to various 

other operating systems. Official ports are available 

for some Unix-like platforms, with work-in-progress 

ports to Classic Mac OS and macOS, and unofficial 
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ports have been contributed to platforms such as 

Symbian, Windows Mobile and Windows Phone. 

 

V. APPICATIONS AND ADVANTAGES 

 

 This security can be involves the security 

hardware properties like locks, doors, alarm 

system and security cameras. 

 It protects your Home and Family from 

Intruders, Fire and Gas leakage 

 Low power consumption, easy to implement 

 More Secured 

 Low cost 

VI. CONCLUSION 

 

The project provides various ways to secure the house 

from any theft or unauthorized person and also helps 

in detection if there is any leakage of gases and flames. 

Also it makes ones living comfortable and at the same 

time easily accessible through any portable internet 

accessible  devices like tablet, mobile phone etc. It 

gives the administrator all the rights to decide which 

makes it reliable as it always asks before taking a 

decision, which helps when there are necessary 

decisions to be taken and they can be taken fast in 

case of an emergency  
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ABSTRACT 
 

white boards are the most common and effective basis form learning in organization and education sector. The 

most tradition way of erasing the board is using duster, which required manual labor. Since the size of are large 

it is very time consuming process to erase the board using duster and it also reduce the visible quality of board. 

In order to overcome this we can make a system by using it we can erase the board automatic without any 

manual labor. The system consists of a DC gear motor, wiper, chain, arduino Uno. This system helps to reduce 

time and also reduce stress. In traditional way it takes around 5-6 min to erase the board but by using this 

system it can be done in around 5-6 sec. This system can be implement anywhere easily and the main thing is it 

is affordable. This system is control by using RF module which consist of a transmitter and receiver, receiver is 

placed in the wiper and for transmitter we are using remote which is control by the user. 

Keywords: Control circuit, DC motor, Automated Wiper, Electro-Mechanical 

 

I. INTRODUCTION 

 

Board that is commonly used in the almost all the 

department including educational sector. It is known 

to be one of the major ways amongst many for 

teaching, presentation and display. Although it 

started out as the blackboard, it has emerged into 

enhanced technological boards such as the electronic 

board, interactive whiteboard and plain whiteboards. 

The whiteboard which is commonly used in the 

educational sector is the basis of this paper, aiming to 

ease lecturers, teachers as well as students of the work, 

time and effort it takes to clean the board. This paper 

mainly focus on the things which lead to reduce in 

human effort. In this paper, an automatic whiteboard 

erasing system which consistently cleans boards with 

the push of a button is created. It is an electro-

mechanical system that applies the use of 

combinational circuits and DC motor to automatically 

control the wiping of a board. It’s a tool for teaching 

and a tool for learning. These two broad categories 

emerged in this reports: the Automatic Whiteboard 

wiper as a tool to enhance teaching, and as a tool to 

support learning. Not just does it help teachers and 

lecturers but it supports students to also learn by its 

flexibility and versatility, interactivity of teachers and 

students, efficiency and modeling electronic skills. 

 

As due to continuous uses of duster in the board 

reduces the visibility of the board, but due to these 

the quality of the board remain as it is. As we can say 

that due to this system stress is easily reduced. 

[1].Deepanjan Majumdar, 

 

II. BACKGROUNDS AND MOTIVATION 

 

It not as like whiteboard has just started, as it has 

been using since long back but the thing is the early 

whiteboards that came out were comprised of 
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melamine. Not only was it costly, but excessive use 

left faint images of the material on it. Cleaning was 

also difficult and it reduced the visibility of the board. 

In view to rectify this, modification has been done 

not just on the materials used for board production 

but also on the type of marker used on them 

(Simolowo, 2014). The interactive whiteboard (IWB), 

which is also known as the electronic Whiteboards 

are touch-sensitive boards which comes in various 

sizes, controls a computer connected to a digital 

projector. In the early 1990s, the interactive 

whiteboard was introduced to the public. The boards 

were used as tools to help corporations conduct 

training sessions and meetings, professional sports 

teams improve coaching and in educational settings 

(Interactive Whiteboard). Over the next decade and a 

half, use of interactive whiteboard technology grew 

substantially. 

 

Most of the growth seen in the use of interactive 

whiteboards is in the classroom. They were originally 

developed for office settings (Greiffenhagen, 2002) 

and are a relatively new technology to education. 

Despite the benefits of this technology, it is 

unrealistically affordable for most institutions to 

implement in all classrooms, especially in developing 

countries, hence the need to increase the efficiency of 

the affordable white board. As the whiteboard was 

implemented in various institutions and organizations, 

improvements was also performed, 

 

Majorly on its surface, by various companies. Students 

became distracted by the glossiness of the surface and 

this led to the reduction of the surface gloss. As at the 

late 2000s, the surface was of high value due quality 

of the paint coating being used resulting in a very 

smooth and clear surface. The Whiteboard surface 

can be of various materials such as the melamine, 

magnetic glass, porcelain and painted steel. The most 

widely used material is the Melamine. This is widely 

used due to the fact that it is the least expensive. 

However, it is the least durable form in comparison to 

the other types and wears out after a period of time. It 

is a trade-off between cost and durability. A more 

durable type is the painted steel which is way 

smoother than the melamine. A major disadvantage of 

this surface material type is that the markers leave 

behind traces. The glass type overcomes the 

limitations of both Melamine and Painted steel. 

However, the porcelain type has been proven to be 

the most environmentally sound surface type. 

Permanent markers can be erased. All non-abrasive 

cleaners can be used on it as well.[2].Billie R. Chrisp 

 

III. SYSTEM MODEL 

 

For the methodology of the board wiper, various 

components have been put together to make the 

automatic board wiper functional. These electrical 

and mechanical components work hand in hand to 

provide the desired output. Below is an introduction 

to the various components and how they work and 

thereafter the combination of them to produce the 

board wiper. Major components include the dc motor, 

logic gate, resistors, capacitors and transistors, gear, 

moving belt and pulley, transformers, relay diodes, 

pilot light etc. reverse movements of the motor. After 

every completed cycle, the motor returns to its initial 

position. Figure 3 shows a detailed process flow 

diagram of the board wiper from the input to the 

output motion of the wiper. [10.] Praveen 

 

3.1 DC MOTOR 

The direct current (DC) motor is a device that 

converts electrical power into mechanical power. 

Permanent magnet (PM) direct current converts 

electrical energy into mechanical energy through the 

interaction of two magnetic fields. One field is 

produced by a permanent magnet assembly; the other 

field is produced by an electrical current flowing in 

the motor windings. These two fields result in a 

torque which tends to rotate the rotor. As the rotor 

turns, the current in the windings is commutated to 

produce a continuous torque output. The stationary 

electromagnetic field of the motor can also be wire-

wound like the armature (called a wound-field motor) 

or can be made up of permanent magnets (called a 

permanent magnet motor). 
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3.2 HT12E ENCODER 

HT12E is an encoder integrated circuit of 212 series of 

encoders. They are paired with 212 series of decoders 

for use in remote control system applications. It is 

mainly used in interfacing RF and infrared circuits. 

The chosen pair of encoder/decoder should have same 

number of addresses and data format. In this project 

encoder is used to send the data to arduino controller 

which gives signal to the L293D for controlling of DC 

motor in either forward or reverse direction. 

 

3.3 HT12D DECODER 

HT12D is a decoder integrated circuit that belongs to 

212 series of decoders. This series of decoders are 

mainly used for remote control system applications, 

like burglar alarm, car door controller, security 

system etc. It is mainly provided to interface RF and 

infrared circuits. In this project the main use of 

decoder is to receive the data that has been send by 

the encoder, once the data is received it will verify 

the data and send it to arduino controller. 

 

3.4 ARDUINO UNO  

ATmega 328 controller used in this project is arduino 

uno R3 that is ATmega 328. The total number of pins 

in ATmega 328 is 28 out of which 14 are the digital 

pins and 6 are analog pins. In our project we are using 

total 7 digital pins, 4 for to connect two motors and 

remaining 3 for to connect pushbuttons. 

 
Figure 3.1.  Block diagram 

 

With the power supply connector switched on, when 

the push button is pushed, the control process is 

initiated changing the states of the switches which in- 

turn controls the motion of the DC motor in forward 

and then reverse directions. The mechanical part of 

the system that physically wipes the board is 

connected to the DC Motor and cleans the surface of 

the board during the forward and reverse direction. 

 

3.5 SCHEMATIC DIAGRAM 

 
Figure 3.2.  schematic diagram 

 

IV. SOFTWARE MODEL 

 
Figure 4.1. flowchart 

 

In the above flowchart it has been clearly explained 

that how this project will work, in this system we are 

using the function of these pushbutton is to control 

the movement of eraser that is used to erase the white 

board. Sw1 is work for forward and reverse of the 

eraser and sw2 is used for start and stop of eraser. 
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V. MECHANISMS OF THE MECHANICAL 

COMPONENTS 

 

The major component of the wiper is the motor, gear 

teeth, pulley and moving belt. A pulley is a wheel 

which is driven by a power source. Connected to the 

wheel is a belt which in turn is connected to another 

wheel, when the wheel which is connected to the 

power source turns, the belt drives the second wheel. 

With a gear system the wheels are in direct contact 

and each has teeth round its edge. The teeth from one 

wheel drive the teeth on the to her wheel which in 

turn makes the wheel go. [11] Tsado Jacob 

 
Figure 4.2 .front view of white board 

 

Calculating the Power Required: 

Physically, power is defined as the rate of doing work. 

For linear motion, power is the product of motion 

multiply by 

 
Figure 5.1. DC motor mechanism adapted from 

NCERT 

 

Distance per unit time. In case of rotational motion, 

the analogue calculation for power is the product of 

torque multiplied by the rotational distance per unit 

time. 

Where, Prot= rotational mechanical power 

M = torque 

W = angular velocity 

Where, angular velocity = Wrad/sec 

The motor operate on 12 volt direct current. Motor 

rotational power rotates the alternator to generate 

voltage out. The motor power determines the capacity 

of the generator. 

 

5.1 POWER SUPPLY WORKING MECHANISM 

The motor uses a high current transformer of 3amps 

and rectified with bridge diode so as to power the 

motor effectively. The project uses two 

transformer .The panel control stage in the project 

uses +12V DC power supply. The 220V AC power 

supply from PHCN was stepped down by the 

transformer to 18V rms and the bridge rectifier which 

uses four diodes of 2m amps was used to convert the 

alternating current to a direct current by rectifying it, 

after which a filter simply a capacitor connected from 

the rectifier output to the ground was used to filter 

the ripples from the transformer and then an 

integrated circuit 12V voltage regulator connected to 

the output of the filtered rectifier was used to regulate 

the voltage and keep it fixed at 12V i.e. by 

maintaining a constant output voltage despite changes 

in the input or Load current. The capacitor input 

filter reduces the input ripple to the regulator to an 

acceptable level. A power transistor was used to boost 

the 1.5mA current from the voltage regulator to 1A to 

power the circuit by connecting to the base of the 

bipolar junction transistor and the emitter is 

connected to the ground, collector to the relay. The 

power supply circuit diagram is shown in figure 

below 

 
Figure 5.2. Power Supply Circuit 

 

VI. TESTING, CONSTRUCTION AND 

IMPLEMENTATION 
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This section basically outlines a detailed 

documentation of the implementation of the 

automatic board wiper and its various modules, both 

mechanical and electrical modules. The testing of the 

various components that makes up the movement of 

the board wiper to and fro will also be looked into to 

give more insight into the topic. 

 

Testing: The physical realization of the paper is very 

vital. This is where the fantasy of the whole idea 

meets reality. The designer will see his or her work 

not just on paper but also as a finished hardware. The 

hardware was tested by connecting the power cord to 

the AC input and the output was read with voltmeter 

before it was connected to the circuit. The motor was 

tested manual on battery to ascertain functionality of 

the motor before connected on the circuit. 

 

After carrying out all the paper design and analysis, 

the system was implemented and tested to ensure it’s 

working ability, and was finally constructed to meet 

the desired specifications. The process of testing and 

implementation involved the use of some test and 

measuring equipment stated below. 

Bench power supply: this was used to test the control 

circuit model on a bread board before the project was 

finally soldered. 

Implementation: The implementation of this work 

was first done on a breadboard. A D.C power supply 

was first derived from a bench power supply in the 

school electronics lab to test the touch switch 

circuitry. Stage by stage testing was done according to 

the block Representation on the breadboard, before 

soldering of circuit Commenced on Vero board. The 

various circuits and stages were soldered in tandem to 

meet desired workability of the system. [4]. Chirag 

Shah 

VII. RESULT 

 

OBSERVATION MOTOR 

TIME 

TAKEN 

   

1 FORWARD 18 SEC 

   

2 REVERSE 17SEC 

   

3 FORWARD 16SEC 

   

 

 

 
Figure 6 

 

 

 

VIII. CONCLUSION AND FUTURE SCOPE 

 

This project has been help to improve in technology 

in the educational sector has been achieved in this 

work. Besides the electronic gadgets, in the 

educational sector as well as the business sector, 

learning is the most important key and improvements 

technically on training and teaching tools are needed 

so as to achieve set goals in due time. The 

construction of an automatic board wiper system that 

provides the learning environment with an improved 

wiping system on boards can be wholly applied in all 

the sectors where there is used of white board like 

schools, institution, colleges, business and office 

environment thereby easing them of the pain, effort, 

energy and time it costs to wipe a board and opening 

new doors into a whole new world of technology. 

 

As this system was already exist but as we have 

implemented this system by adding remote control, 

now this system purely becomes an automation 

project where there is no need of manual labor to 

erase the board. This system would surely make 

learning more interesting to both tutors and students. 
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IX. FUTURE SCOPE 

 

We can further implement this system by simply 

adding the sound sensor and we can make it voice 

recognition. By simply voice command this system 

can work. This Project can be further changed into a 

gesture controlled eraser by utilizing camera and DSP 

processors in order to recognize the development of 

the clients hand and make the duster do as such. This 

venture can likewise be changed to clean glass as 

present on high structures which is an extremely 

dangerous employment for any human to perform. 
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ABSTRACT 
 

Blood is an important aspect of any human-being to survive. Blood is one of the resources to ensure the health 

services. So preservation, quality, and attendance of the blood donor incoming and outgoing from the health 

centers like hospitals, Blood NGO’S, Blood centers etc. Automation of this system is a major issue in this era. 

There are some Autonomous Health Bodies like NACO (National AIDS Control Organization) and NABH 

(National Accreditation Board for Hospitals and health providers) had introduced some guideline for insuring 

the Quality of blood ,Identification of right donor blood for right blood sneaker looking for blood. Nowadays 

manually system are used to ensure the communication channel between Donor and bold sneaker, But lack of 

surety takes place regarding communication establishment going on within Donor and blood centers to the 

blood sneaker .To Build the end to end communication and limiting they time delay present in duration of 

blood transplant from both ends (Donor to Blood center and Blood center’ to Blood sneaker). We founded the 

effective Mechanism and improvised method of communication between these systems. 

Keywords: Blood bank system; Blood importance NACO; NABH; Communication between donor and Sneaker 

via Blood centers. 

 

I. INTRODUCTION 

 

Today Blood is one of the important needs for human 

body to survive. It relates with health of a human 

body in different aspects. Major concern regarding 

Blood bank system Is to deliver efficient Quality 

blood with an improvised chain of communication 

this chain of communication implies all facts of 

requirement as well as storage such as emergency 

services, Lack of storage arrangement, and Blood 

Delivery. The Blood monitoring bodies of our nation 

has lack of communication gap to regulate it.  We 

need to improvise the supply chain between one end 

to other end. There are many professional Bodies like 

BTS (Blood Transfusion Council), Ministry of health 

and family welfare, National Accreditation Board for 

Hospitals and Health care providers (NABH). In View 

of this we proposed a solution regarding the Blood 

supply chain and how to eliminate the structural 

Demerits in blood bank system. Blood is necessity and 

a priority for human body, Blood management should 

be upgraded time to time more technology 

supervision and AI(Artificial Intelligence)evolved in 

this era using every technical mechanism good 

communication path can be created which will lead 

us to a better blood bank system. For this we have 

proposed a solution regarding effective 

communication between all branches of blood bank 

supply by introducing a way better Scanning 

mechanism which can hold much more data as 

compared to current blood scanning system used in 

existing system. Using a Implementation of superior 
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Controller with Advanced features know as 

Raspberry Pi Controller, we are interfacing RFID 

Module and Creating a Web server to store data in 

web page which can be easily accessed online world 

wide.     

II. LITUATURE SURVAY 

 

[1]The paper published by Akashay Raut, Yogesh 

Salve, Shivshankar Dange, Likhesh Kolhe describes 

the Smart blood bank as service Cloud which relates 

the existing Blood bank System with Cloud 

computation. It is applicable for gathering 

information form eternal sources and by creating 

server it is applicable worldwide. 

 

[2] Another Paper Published by Gugulath Devilal, 

Prof. J.Vijay kumar regarding Automated Blood bank 

System, using Android Technology blood bank data 

base is created in an android Application, user to refer 

it through mobile Application easily. 

 

[3] Another Paper published by Rohini Patil ,Pooja 

Pawar, Madhu Poi, Tejashre Patil regarding Blood 

Donor’s safety using data mining which was 

applicable with bold system for reacting of donor in 

blood chain system. Creating a data base and 

computing reaction of Donor in web server. 

 

[4]Another paper published by Musthak Ahmed, 

R.Rajmohan regarding Implementation of Blood 

Donation System which is applicable for existing 

blood system using SMS and tracking means for 

communication using GPS navigation and alerting 

system using SMS in particular Radius of Data base. 

[5]Another paper Published by Ashita jain, Amit 

Nirmal, Nitish Sapre, Prof Subhada Mone regarding 

Online Blood Management System Using Android 

System. It proposed as an application using Android 

Application by using RESTful Technique using HTTP 

Protocol. 

 

 

 

           

III. GAP IDENTIFICATION 

 

[1] In this system used to store the data of Donor and 

Seeker is save in cloud device. Demerit of this blood 

bank system is the cloud computation security 

problems may arise due to application bugging; we 

need  satellite device to have perfect security reform, 

Algorithm used for this systems is low we need a 

higher Algorithm for Security as well as Traffic 

Control for Web server. 

 

[2] This System uses the android application to 

conclude the output of stored data in android body 

itself if also requires more space and better Algorithm 

which cannot be achieved by simple user based 

server, Storage of data and accessing problem. 

 

[3] This system is applicable to capture the reaction of 

donor during blood donation and record the data in 

web server using data mining it has a demerit like 

this, there is no such a technology admiring the blood 

packets details it is dependent on pervious source of 

information it can’t conclude total reliable 

information about donor, this system cant store data 

of blood packets and there is less chances of reliable 

information provide back to web server. 

 

[4] This system is also one of the existing systems used 

in blood bank system which relates with tracking 

down the donor by GPS and SMS modules. A problem 

rises here is the correct positioning of donor during 

emergency he GPS relies on internet connectivity if 

donor doesn’t have internet if is not possible to target 

him. Range of this system is typically less that is 5 to 

10 km. which is less so communication problem also 

arises.   

 

[5]In this System the implemented the blood bank 

system using Android system with HTTP code page as 

well, it is visible in mobile and pc also. The server 

here which they used is only user based platform 

which concludes problems like over traffic, HTTP 

page website can easily get crashed and stucks during 

the data uploading it can be cleared by using user as 
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well as client based server platform to eliminate the 

over traffic on both android as well as server. 

           

IV. NECESSARY FACTS ABOUT BLOOD NEEDS 

 

Every year our nation requires about 5 Crore units of 

blood, out of which only a meager 2.5 Crore units of 

blood are available. The gift of blood is the gift life. 

There is no substitute for human blood. Every two 

seconds someone needs blood. More than 38,000 

blood donations are needed every day. A total of 30 

million blood components are transfused each year. 

The average red blood cell transfusion is 

approximately 3 pints. The blood type most often 

requested by hospitals is Type O.Sickle cell patients 

can require frequent blood transfusions throughout 

their lives. More than 1 million new people are 

diagnosed with cancer each year. Many of them will 

need blood, sometimes daily, during their 

chemotherapy treatment. A single car accident victim 

can require as many as 100 units of blood. 

 

V. FACTS ABOUT THE BLOOD SUPPLY 

 

Blood cannot be manufactured – it can only come 

from generous donors. Type O-negative blood (red 

cells) can be transfused to patients of all blood types. 

It is always in great demand and often in short supply. 

Type AB-positive plasma can be transfused to patients 

of all other blood types. AB plasma is also usually in 

short supply 

 

Static Analysis of Blood bank System in India: 
In our nation right now we require 35 tankers of 

blood for medical procedures, yet some areas of our 

countries (states) are wasting blood because there 

having blood units beyond their capacity. In 

percentage terms India has 9% shortage of its Actual 

blood needs. In year 2013-2014 Blood supply chain 

storage reduced to 17%. In reply of an RTI statics 

realized from Asian agency in behalf of Mumbai 

District AIDS control society, 63 blood banks across 

Mumbai wasted 130,000 liters of blood reason was the 

blood was contained from too longer period. We need 

1.30 crore units of blood every year. But capacity of 

blood collection is 90 lakhs of blood unit. 

Unfortunately this short fall is increasing day by day. 

These are the figures released by Blood Transfusion 

Council of India in May 2017. 

 

 
Figure 1. Collection Statics of Blood banks                            

 
Figure 2. Age Relevancy of Blood Donation 

 

On Blood Collection Side 

A] Many parts in the country still have problem of 

too few voluntary donors. 

B] The other problem is that blood donation camps do 

not happen all year round the blood banks face 

periodic shortage. 

 

On Blood Bank Management Side 

A] Lack of uniform, consistent and up-to-date 

regulation and policies from the Government with 

the Department of Drugs and Cosmetics Standard and 

Control on one end and National AIDS Control 

organization on the other. 

 

B] Struggle to compete with blood banks running 

with commercial motives which tend to influence the 

organizers of camps - especially in colleges in public 

blood donation drives by money and incentives. 
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C] Inability to transfer blood units between blood 

banks which sometimes leads to units expiring on 

shelf. 

 

D] The difficulty in maintaining quality with low 

costs - especially in the context of recruiting and 

retaining professionals who get poached easily 

 

VI. PRAPOSED SYSTEM 

 

Transmitter: 

 
Figure 3. Transmitter And Receiver Section 

 

This System is proposed based on the design 

considerations required to improve security 

features in various Blood bank system. To meet 

the design constraints such as 

1. To reduce the complexity of the system. 

2. To make it cost effective. 

3. To reduce the time to implement. 

4. To increase the speed of execution. 

5. To improve security to the data. 

 

Automation systems and information technology can 

greatly help medical facilities to improve their 

working efficiency and optimize the whole workflow. 

This article(paper) surveys electronic information 

management in blood donation(donor) and 

transfusion service, and explores the rationale and 

archetype of blood bank information systems, from 

this will explore the possibility of establishing a 

mechanism where people can check online the 

availability of required blood groups in blood banks 

across the country(state). Blood banks use automation 

to decrease errors in delivering safe blood for 

transfusion. An automated tool to verify that satisfies 

safety properties. Our methodology started by 

understanding and gathering information about blood 

bank procedure. Then we mapped all procedures into 

processes in a workflow engine. Then we used the 

verification packages provided by the workflow 

engine to check the safety properties. Especially, as to 

the issue challenging blood banks, namely, the 

complete documentation for possible backward 

inspection, the introduction of information and 

computer technology can effectively relieve workload 

of blood banks and reduce the incidence of “wrong 

blood” episodes. It entails the rigorous controlling, 

monitoring and the complete documentation of the 

whole procedure from blood collection to blood 

infusion. However, in face of the tremendous amount 

of data and information in a daily interval, various 

errors inevitably lead to significant risks in the 

mentioned procedure of blood donation and 

transfusion service. Errors at the time of 

administration of blood or blood components are the 

most frequent documented site of error cumulating in 

the transfusion of the wrong blood. Furthermore, 

preceding errors in blood sampling, laboratory testing 

and especially inventory management of blood 

components were found to be an important 

contributory factor in many of such incidents too. 

Information and computer technology has been 

widely deployed in medicine, and reveals the great 

potential to improve efficiency as well as quality. In 

terms of blood donation and transfusion service, 

combined with various automation apparatus, it can 

obviously ease and secure most procedures of blood 

bank management. 

 

The key component of healthcare systems all over the 

world is blood service operations. This blood for the 

transfusion is obtained from human donors. This 

article (paper) aims in providing automation, security 

and digitalization of blood banks.  

 

This article (paper) focuses an automatic counting of 

blood packets by scanning a barcode which is present 
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on the packets. The barcode on the packets is also 

linked with adhar card of the donors which helps to 

keep record of all the donors donating the blood. We 

proposed a new architecture that provides automatic 

availability of blood packets with its groups from 

blood banks for hospitals or other information like 

where it available and the exact distance or location 

of availability. 

 

VII. HARDWARE REQUIREMENTS 

 

1. Raspberry Pi 3 Model B 

2. Power Supply 5v 

3. RFID Reader (EM-18 module) 

4. Max-232 IC (Interfacing) 

 

7.1 Raspberry Pi 3 Controller 

 
Figure 4. Raspberry pi3 controller 

 

The Raspberry Pi controller is an Advanced 

Microcontroller used for various AI (Artificial 

Intelligence) applications. Main purpose to choose 

this controller over Different Ardino and ARM 

controller is This PI controller is Assembled using 

SMD(Surface Mountable Device) Technology has 

maximum external components inbuilt such as USB, 

Ethernet, and HDMI cable it also consists of Inbuilt 

Bluetooth, WIFI wireless networks. It is 

combination of multiple components together on 

one board which makes it unique and more 

compatible compared then other available processor 

and controllers. The major Advantage to choose this 

processor is the inbuilt features. Best part of this 

Controller is it has inbuilt server called as “Raspbian” 

which is owned by Raspberry Pi controller and it is 

free of cost t access through web. 

 

7.2 Power supply 

The power supply section is the section which 

provide +5V for the components to work. IC 

Raspberry Pi is used for providing a constant power of 

+5V. 

 

 

 

 

 

 

Figure 5. Circuit Diagram of Power Supply 

 

The ac voltage, typically 220V, is connected to a 

transformer, which steps down that ac voltage down 

to the level of the desired dc output. A diode rectifier 

then provides a full-wave rectified voltage that is 

initially filtered by a simple capacitor filter to produce 

a dc voltage. This resulting dc voltage usually has 

some ripple or ac voltage variation. A regulator circuit 

removes the ripples and also retains the same dc value 

even if the input dc voltage varies, or the load 

connected to the output dc voltage changes. This 

voltage regulation is usually obtained using one of the 

popular voltage regulator IC units. 

 

7.3 RFID. 

RFID is a tracking technology used to identify and 

authenticates tags that are applied to any product, 

individual or animal. Radio frequency Identification 

and Detection is a general term used for technologies 

that make use of radio waves in order to identify 

objects and people.RC522 Reader also supports NFC 

Commnication. 

 

 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  182 

 
Figure 6. RFID RC522 Module 

 

7.4 Introduction to RFID 

Purpose of Radio frequency Identification and 

Detection system is to facilitate data transmission 

through the portable device known as tag that is 

read with the help of RFID reader; and process it as 

per the needs of an application. Information 

transmitted with the help of tag offers location or 

identification along with other specifics of product 

tagged – purchase date, color, and price. Typical 

RFID tag includes microchip with radio antenna, 

mounted on substrate. 

 

The RFID tags are configured to respond and receive 

signals from an RFID transceiver. This allows tags to 

be read from a distance, unlike other forms of 

authentication technology. The RFID system has 

gained wide acceptance in businesses, and is 

gradually replacing the barcode system 

 

7.5 How RFID Works 

Basic RFID consists of an antenna, transceiver and 

transponder. To understand the working of a typical 

RFID system, check the following animation. 

 

Antenna emits the radio signals to activate tag and to 

read as well as write information to it. Reader emits 

the radio waves, ranging from one to 100 inches, on 

the basis of used radio frequency and power output. 

While passing through electronic magnetic zone, 

RFID tag detects activation signals of readers. 

 

Powered by its internal battery or by the reader 

signals, the tag sends radio waves back to the reader. 

Reader receives these waves and identifies the 

frequency to generate a unique ID. Reader then 

decodes data encoded in integrated circuit of tags and 

transmits it to the computers for use. Get in-depth 

about RFID tag and its working through exclusive 

images at the Insight about RFID tags 

 

7.7 RFID frequencies 

RC522 - RFID Reader / Writer 13.56MHz with Cards 

Kit includes a 13.56MHz RF reader cum writer 

module that uses an RC522 IC and two S50 RFID 

cards. The MF RC522 is a highly integrated 

transmission module for contact-less communication 

at 13.56 MHz RC522 supports ISO 14443A/MIFARE 

mode. 

 

RC522 - RFID Reader features an outstanding 

modulation and demodulation algorithm to serve 

effortless RF communication at 13.56 MHz The S50 

RFID Cards will ease up the process helping you to 

learn and add the 13.56 MHz RF transition to your 

project. 

 

The module uses SPI to communicate with 

microcontrollers. The open-hardware community 

already has a lot of projects exploiting the RC522 – 

RFID Communication, using Arduino. 

 

VIII. IC MAX-232(USART) 

 

Here the interfacing between pi3 controller and RFID 

Module is based on IC max-232 

IC max232 is connected to pi controller using DB9 

connector. 

It works on Serial communication with Pi3 controller. 

This IC is widely used in RS232 Communication 

systems in which the conversion of voltage level is 

required to make TTL devices to be compatible with 

PC serial port and vice versa. 

This chip contains charge pumps which pumps the 

voltage to the Desired Level. 

It can be powered by a single +5 volt power supply 

and its output can reach +_7.5 volts 
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Figure 7.  Pin Diagram of Max 232 

 

8.1 Pin description of IC MAAX-232: 

Pins and LCDs with 2 controller has 16 

Pins (two pins are extra in both for back-light 

LED connections). 

 

8.2. SYSTEM SOFTWEAR REQUIRMENTS 

a. Rasp-bean Server 

b. HTTP Web Page. 

 

8.3. FEATURES OF CONTROLLER 

SOC: Broad Com BCM2387 chipset 

Processor: Quad core ARM -53 

LAN: 802.11b/g/h 

Bluetooth: Classic 4.1(10-30m) 

GPU: Dual core Video core IV Multimedia Co-

Processor. 

Memory: 1GB LP DDR2 

Power: Micro USB Socket 5v, 2.5A 

Dimensions: 85×56×17mm 

Video Output: HDMI (version 1.3&1.4) 

Audio Output: 3.5mm Jack, HDMI,4 USB 2.0 

Connector. 

Ethernet: 10/100 TE Based Ethernet socket 

DSI (Digital serial Interface): Inbuilt CSI 

(Camera serial Interface): Inbuilt 

 
Figure 8. pin diagram 

 

The GPIO Header is nothing but the external access 

of BMC2387 which is the main processor of Pi 

controller. Main purpose of designing the GPIO 

Header in Pi controller is to have external Access to 

the Pi controller with different I/O sensors Control 

system and ground connection. 

 

GPIO Header is used to access the communication 

using BCM2385. 

 

8.5 Pin Interfacing: 

Here we are using Pin No.14, Pin No 15 that is 

GPIO14, GPIO15 (TXD0, RXD0) 

Pin no.02 is used for +5v DC supply, Pin No.39 is used 

for Ground. 

 

IX. FLOW CHART 

 
Figure 9. Flow chart 
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X. SOFTWARE REQUIRREMENTS 

 

Language used: 

 

1. PYTHON: 

Python is a widely used general-purpose, high level 

programming language. It was initially designed by 

Guido van Rossum in 1991 and developed by Python 

Software Foundation. It was mainly developed for 

emphasis on code readability, and its syntax allows 

programmers to express concepts in fewer lines of 

code. Python is a programming language that lets 

you work quickly and integrate systems more 

efficiently. There are two major Python versions- 

Python 2 and Python 3. 

 

SOFTWARE USED: 

 

2. GCC Complier: 

The GNU Compiler Collection (GCC) is a complier 

system produced by GNU collection. It is a standard 

Tool chain and Standard Complier linex like 

Operating system. 

 

PROTEUS: Proteus combines ease of use powerful 

features to help you design, test and layout 

professional PCBs like never before. With nearly 800 

micro controller variants ready for simulation straight 

from the schematic, one of the most intuitive 

professional PCB layout packages on the market and a 

world class shape based auto route included as 

standard, proteus design suite 8 delivers the complete 

software package. 

 

ADVANTAGES: 

a. It is simple and cost effective 

b. More Security 

 

APPLICATIONS: 

a. It is used in medical field. 

b. It can be used for various security purposes. 

 

 

XI. RESULT AND ANALYSIS 

  

 
  

Figure 10. Project Output 

Analysis 

Project is implemented on the server and client model, 

Raspberry pie is working as a server which holds the 

information of the blood bank Server in the raspberry 

pie is configured as Apache server and which is 

loaded on to the SD card with the Raspbian OS. Web 

pages is built on word press which is separately 

installed on the raspberry pie Raspbian is the 

operating system which is driving the raspberry pie 

on 5v power supply; the system uses very limited 

power which is a huge cost factor to run the server in 

the real time when compared to bother bigger models  

The proposed system is cost efficient fast and accurate 

which make the system more stable and accurate   

 

XII. CONCLUSION 

 

The knowledge and application of new techniques in 

electronics and telecommunication has made our life 

more secured and comfortable. This Mechanism will 

build and effective communication chain between 

Blood Donor to Blood Center and From Blood Centers 

to Blood Sneaker 
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ABSTRACT 
 

Security has always been a major concern for the households and the office environment, and for this concern 

various approaches are in place to address the problem. Most of the major door lock security systems creates a 

concern for a secure lifestyle and proper working environment. Now-a-days there is a need for a secure systems 

to prevent unauthorized access especially in shared access environment. Fingerprints of the authorized  users 

are enrolled and  verified to  provide access to  a facility that is used by multiple users. A user can also be 

removed and a new user can be enrolled in the system. In this project we are implementing fingerprint sensor, 

vibrate sensor and fire sensor. we are using ARM7 (LPC2148) which controls and communicate with other 

sensor and gives the desired output that provide physical security using the finger print sensor technology. 

Keywords: Bio-metrics, Fingerprint sensor, Security System, Authorization 

 

I. INTRODUCTION 

 

These days office/corporate environment security is a 

major threat faced by every individual when away 

from home or      at the home. When it comes to 

security systems, it is one       of the primary concerns 

in this busy competitive world, where human cannot 

find ways to provide security to his confidential 

belongings manually. Instead, He finds an alternative 

solution which provides better, reliable and atomized 

security. This is an era where everything is connected 

through network, where anyone can get hold of 

information from anywhere around the world. Thus 

chances of one’s info being hacked are a serious issue. 

Due to these risks it’s  very important to have some   

kind of personal identification to access one’s own 

info. Now  a day’s personal identification is becoming 

an important issue all around. Among mainstream 

personal identification methods we mostly see 

password and identification cards techniques. But it is 

easy to hack password now and identification cards 

may get lost, thus making these methods quite 

unreliable. 

 

There are certain situations which are very annoying 

like when a person locks himself out of his house or 

office or he leaves his key inside or sometimes when a 

thief just breaks the lock and steals everything. These 

kinds of situations always trouble people who use 

manual door lock with keys. Although in some  places  

people  use  smart  cards,  there  might  arise  a 

situation when someone loses the card or keeps the 

card inside. Then in other scenarios there are 

caretakers for locking houses or offices and keeping 

the keys safe. But then again there are times when a 

person in  charge of  the  keys might  not be available 
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or has gone to some emergency routine,  which can 

cause unwanted delay for people who need the key 

straightaway. These are some of the hassles that 

people might face when using keys or smart cards. 

That is when our system, fingerprint based lock 

system comes into play. Our design is implemented to 

provide better securities as users don’t need   to 

remember passwords and don’t need any sort of keys 

or cards that often get lost. If  

 

someone’s fingerprint is authorized in the system he 

would not face any sort of delays to enter a room. 

Finger print recognition is one of the most secure 

systems because a fingerprint of one person never 

matches with the others. Therefore unauthorized 

access can be restricted by designing a lock that stores 

the fingerprints of one or more authorized users and 

unlock the system when a match is found. Bio-

metrics authorization proves to be one of the best 

traits because the skin on our palms and soles exhibits 

a flow like pattern of ridges on each fingertip which is 

unique and immutable. This makes fingerprint a 

unique identification for everyone. The popularity 

and reliability on fingerprint scanner can be easily 

guessed from its use in recent hand-held devices like 

mobile phones and  laptops. 

 

II.  BLOCK DIAGRAM  

 

 
Figure 1. Block diagram Description: 

 Here in this project used 5v and 12v supply,12v 

supply for relay       driver and 5v used to each other 

components .Fingerprint module scan the 

fingerprint and send to the microcontroller and 

verifying the scanned fingerprint with the stored 

fingerprint. The stored fingerprint id is displayed 

over the LCD.Here relay is complemented and 

locker system is connected with relay,  So locker is 

opened. Hence it can only be opened when an 

authorized user is present. In this project we are 

implementing fingerprint sensor, force sensor, 

accelerometer sensor and fire sensor. we are using 

ARM7 (LPC2148) which controls and communicate 

with other sensor and gives the desired output that 

provide physical security using the finger print 

sensor technology. 

 

III. HARDWARE REQUIREMENTS  

 

1. POWER SUPPLY                          

2. ARM7 BASED LPC2148 

3.  FINGER PRINT MODULE 

4. GSM 

5. LIQUID CRYSTAL DISPLAY 

6. DC  MOTOR 

7. FIRE SENSOR  

8. VIBRATION SENSOR 

 

1. POWER SUPPLY  

The power supply section is the section which 

provide +5V for the components to work. IC LM7805 

is used for providing a constant power of +5V.  

 

 
            Figure 2. Circuit Diagram for Power Supply 

 

The ac voltage, typically 220V, is connected to a 

transformer, which steps down that ac voltage down 
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to the level of the desired dc output. A diode rectifier 

then provides a full-wave rectified voltage that is 

initially filtered by a simple capacitor filter to produce 

a dc voltage. This resulting dc voltage usually has 

some ripple or ac voltage variation. A regulator circuit 

removes the ripples and also retains the same dc value 

even if the input dc voltage varies, or the load 

connected to the output dc voltage changes.  This 

voltage regulation is usually obtained using one of the 

popular voltage regulator IC units. 

 

2.ARM7 ( LPC2148 ) 

The LPC2148 microcontrollers are based on a 32/16 

bit ARM7TDMI-S CPU with real-time emulation and 

embedded trace support, that combines the 

microcontroller with embedded high speed flash 

memory ranging from 32  kB to 512 kB. A 128-bit 

wide memory interface and unique accelerator 

architecture enable 32-bit code execution at the 

maximum clock rate. For critical code size 

applications, the alternative 16-bit Thumb mode 

reduces code by more than 30 % with minimal 

performance penalty. 

 

Due to their tiny size and low power consumption, 

LPC2148 are ideal for applications where 

miniaturization is a key requirement, such as access 

control and point-of-sale. A blend of serial 

communications interfaces ranging from a USB 2.0 

Full Speed device, multiple UARTs, SPI, SSP to I2Cs, 

and on-chip SRAM of 8 kB up to 40 kB, make these 

devices very well suited for communication gateways 

and protocol converters, soft modems, voice 

recognition and low end imaging, providing both 

large buffer size and high processing power 

 

 

 

 

 

 

 

Pin Diagram 

 

 
Figure 3 

Pin Description 

 PORT 0 is a 32-bit I/O port with individual direction 

controls for each bit. Total of 28 pins of the Port 0 can 

be used as a general purpose bi-directional digital I/Os 

while P0.31 provides digital output functions only. 

The operation of port 0 pins depends upon the pin 

function selected via the pin connect block. Pins 

P0.24, P0.26 and P0.27 are not available. 

PORT 1 is a 32-bit bi-directional I/O port with 

individual direction controls for each bit. The 

operation of port 1 pins depends upon the pin 

function selected via the pin connect block. Pins 0 

through 15 of port 1 are not available. 

 

 3.FINGERPRINTMODULE:  

                                                                                 

             
                 

                    Figure 4. Fingerprint module   

 

Fingerprints are one of several forms of biometrics, 

used to recognize persons and verify their identity. 

The analysis of fingerprints for identical purposes 

generally requires the similarity of several features of 

the print pattern. This is a fingerprint sensor module 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  189 

with TTL UART interface. The user can store the 

finger print data in the module and 

 

can configure it in 1:1 or 1: N mode for identifying 

the someone. The finger print module can directly 

interface with 3v3 or 5v Microcontroller. 

Features: 

 Power DC : 3.6V-6.0V 

 Interface : UART(TTL logical level)/ USB 1.1 

 Working current:100Ma 

  Peak Current : 150mA 

 Matching Mode: 1:1 and 1:N 

 Character file size: 256 bytes 

 Image acquiring time : <0.5s                                                                  

 Template size : 512 bytes 

 Storagecapacity:120 

 

4.GLOBAL SYSTEM FOR MOBILE(GSM): 

GSM is used to establish communication between a 

computer and a GSM  system. GSM is an architecture 

used for mobile communication in most of the 

countries.  GSM module consists of a GSM/GPRS 

modem assembled together with power supply circuit 

and communication interfaces (like RS-232, USB, etc) 

for computer. GSM/GPRS MODEM is a class of 

wireless MODEM devices that are designed for 

communication of a computer with the GSM and 

GPRS network. It requires a SIM (Subscriber Identity 

Module) card just like mobile phones to activate 

communication with the network. Also they 

have IMEI (International Mobile Equipment Identity) 

number similar to mobile phones for their 

identification. A GSM/GPRS MODEM can perform 

the following operations:  

1.      Receive, send or delete SMS messages in a SIM. 

2.      Read, add, search phonebook entries of the 

SIM. 

3.      Make, Receive, or reject a voice call. 

  

The MODEM needs attention commands, for 

interacting with processor or controller, which are 

communicated through serial communication. These 

commands are sent by the controller/processor. The 

MODEM sends back a result after it receives a 

command. Different AT commands supported by the 

MODEM can be sent by the 

processor/controller/computer to interact with 

the GSM and  

 

GPRS cellular network 

 
Figure 5 

Features 

 Quad-Band 850/ 900/ 1800/ 1900 MHz 

 Dual-Band 900/ 1900 MHz 

 GPRS multi-slot class 10/8GPRS mobile 

station class B 

 Compliant to GSM phase 2/2+Class 4 (2 W 

@850/ 900 MHz) 

 Class 1 (1 W @ 1800/1900MHz) 

 Control via AT commands (GSM 07.07 ,07.05 

and SIMCOM enhanced AT Commands) 

 Low power consumption: 1.5mA(sleep mode) 

 Operation temperature: -40°C to +85 °C 

 

5.LIQUID CRYSTAL DISPLAY: 

 

 
Figure 6 . LCD Display 

 

The board which we used is shipped with 16*2 

character LCD display. LCD is used to display message 

access granted and access denied. In LCD has16 

characters per line by 2 lines and 20 characters per 

line by 2 lines, respectively. 

When lockers will be open and close.LCD display is 

used 

for the displaying the message or to open and close 

the door and also display the enter the password etc. 
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Pin description of LCD: 

Pins and LCDs with 2 controller has 16 Pins (two pins 

are extra in both for back-light LED connections).  

 

 
 

6.Fire sensor  

The Fire sensor, as the name suggests, is used as a 

simple and compact device for protection against fire. 

The module makes use of IR sensor and comparator to 

detect fire up to a range of 1 - 2 meters depending on 

fire density                                                                                                 

  

 
 

Figure 7. fire sensor 

 

 

  Features  

 Allows your robot to detect flames from 2m 

away.  

 Fire indicator led.  

 Calibration preset for range adjustment.  

 

7.DC MOTOR: 

A DC motor is any of a class of rotary electrical 

machines that converts direct current electrical 

energy into mechanical energy. The most common 

types rely on the forces produced by magnetic fields. 

Nearly all types of DC motors have some internal 

mechanism, either electromechanical or electronic, to 

periodically change the direction of current flow in 

part of the motor. 

 

DC motors were the first type widely used, since they 

could be powered from existing direct-current 

lighting power distribution systems. A DC motor's 

speed can be controlled over a wide range, using 

either a variable supply voltage or by changing the 

strength of current in its field windings. Small DC 

motors are used in tools, toys, and appliances. 

The universal motor can operate on direct current but 

is a lightweight motor used for portable power tools 

and appliances. Larger DC motors are used in 

propulsion of electric vehicles, elevator and hoists, or 

in drives for steel rolling mills. The advent of power 

electronics has made replacement of DC motors 

with AC motors possible in many applications. 

 
                     Figure 8 . Dc motor 

 

8.Vibration sensor: 

Vibration sensors are sensors for measuring, 

displaying, and analyzing linear velocity, 

displacement and proximity, or 

acceleration. Vibration — however subtle and 

unnoticed by human senses — is a telltale sign of 
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machine condition. Shear mode accelerometer 

designs feature sensing crystals attached between a 

center post and a seismic mass. ... Under acceleration, 

the mass causes a shear stress to be applied to 

the sensing crystals. This stress results in a 

proportional electrical output by the piezoelectric 

material. 

 
                      Figure  9.  vibration sensor  

 

IV. FLOWCHART 

 

 
Figure 10.  Flowchart of entire system. 

 

  As shown in Figure when a finger is placed on the 

sensor, it will read the print and match it with the 

fingerprints saved inside it. If no match is found, the 

device will not do anything. If a match is found, it 

will play one buzz  and trigger the electronic lock 

to unlock the doorway. 

 

In addition to the fingerprints saved in the device, a 

4- digit password will be  saved. The keypad can be 

used to enter the password for access. Each key 

pressed will make a low beeping sound, upon 

entering the code; if right code is entered the door 

will open with a single buzz. If wrong code is 

entered, the door will remain locked and beep twice. 

Upon 3 failed attempts the door will buzz 

continuously for 3 seconds. 

• A switch will be installed inside the doorway. 

Upon pressing it the door will unlock with a single 

buzz. 

 

V.  SOFTWARE REQUIREMENTS 

 

Language used:  

EMBEDDED C: Embedded C is a set of language 

extension for the C programming language by the C 

standards committee to address commonality issues 

that exist between C extensions for different 

embedded system. Embedded C uses most of the 

syntax and semantics of standard C, eg : 

main()function, variable definition, data type 

declaration,   conditional statements , loops, arrays 

and strings etc. 

 

SOFTWARE USED:  

1. KEIL COMPILER: Keil development tools for the 

8051-micro controller architecture support every 

level of software developer from the professional 

applications to the learning about embedded software 

development. The industry standard keil C  compiler, 

micro assembler, debuggers, real time kernels, single-

board computers and emulators support all 8051 

derivatives. 

2. FLASH MAGIC: “flash magic is a tool which used 

to program hex code in EPROM of microcontroller. it 
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is a freeware tool. it only supports the microcontroller 

of Philips and NXP. you can burn hex code in to those 

controllers which supports ISP feature”. 

 

3. PROTEUS: Proteus combines ease of use 

powerful features to help you design, test and layout 

professional PCBs like never before. With nearly 800 

micro controller variants ready for simulation straight 

from the schematic, one of the most intuitive 

professional PCB layout packages on the market and a 

world class shape based autoroute included as 

standard, proteus design suite 8 delivers the complete 

software package. 

 

ADVANTAGES: 

1. It is simple and unique. 

2. Security  

 

APPLICATIONS: 

 Automatic teller machine(ATM). 

 

VI. CONCLUSON 

 

The design and implementation of fingerprint based 

lock system is customized and flexible.This door 

locking mechanism is comparatively cost-effective 

than the available lock system .It has high accuracy 

rate and is also quick to recognize fingerprints 

which enable seamless integration with the users 

and provides tighter security. The system is very 

secure and the sensor is able to identify most of the 

prints during testing. It provides greater control for 

access to restricted places. 

 

 

 

 

 

 

 

 

 

VII. RESULTS 

 

 
Figure 11. Hardware part of the project 

 

 
Figure 12. When kit is on 

 

 
Figure 13. Initial setup in LCD 

 

 
Figure 14. Entering password 

 

 
Figure 15. Motor runs and door opens 
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Figure 16. Place the Finger 

 
Figure 17. One time password 

 
Figure 18. Otp message display 
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ABSTRACT 
 

In the digital world the popularity and use of the Universal Serial Bus (USB) storage device is very vast. But 

USB needs a host usually a PC to initiate and mediate communications between two USB storage devices or 

USB sticks. It is not always possible to carry such a large size device to the particular location. So the system is 

designed which is more compact to carry anywhere. In this project, the file is selected from one USB device 

and transferred to another USB device using TFT LCD with display which provides „copy paste‟ or „cut paste‟ or 

„copy all‟ or „paste all‟ option. Also „delete‟ option is available to delete the selected file and „cancel‟ option is to 

cancel the operation. The Raspberry pi consist four in-built USB ports and is controlled through an ARM11 

processor. This will eliminate the need of host computer and also saves power. This system is much cost less. 

Keywords: USB‟s, Raspberry pi, TFT LCD, Battery, USB Camera. 

 

I. INTRODUCTION 

 

Now a day in the fastest digital world USB devices 

have become the popular choice for all as a portable 

device to carry the digital data. USB devices maximize 

the capacity and the speed of data transfer from a 

place to other. But the disadvantage of these devices is 

being a portable device, to copy or move data from 

one USB device to other is impossible without the 

host such as computer or laptop. Even though the 

computer or laptop is available then there is some 

time required to boot it up properly, then any one is 

able to transfer the data between USB devices. If data 

transfer is the only purpose for doing this then it 

seems very time consumable and wastage of power, 

since number of background applications start 

running when PC or laptop turns on. So to provide a 

solution to this problem a system has been designed 

which can transfer data between USB devices with 

low power consumption.  

In this system host controller is used along with an 

ARM11 processor. Raspberry pi is used to provide the 

platform to allow the controller to host the USB 

devices. Raspberry pi consist four USB ports and this 

port is controlled through a ARM11 PROCESSOR. 

The user can see the files in the USB device or 

different transfer options on TFT LCD and control the 

various operations using keypad. When there is data 

transferring between the USB devices the blinking 

rate of LEDs is high and when there is no traffic then 

LEDs stop blinking. There are some existing systems 

similar to this proposed system.  

 

One of them is developed by Tripathy and Sharma, in 

that system they uses Bluetooth technology to 

transfer data between two USB devices. In this project 

there is lack of LCD in the Bluetooth enabled pen 

drive and the data transfer speed is very low which is 

1.5 Mbps[6].  In the system developed by Tiwari and 

Motghare has the limitation that it can only be used 

for the USB devices up to 2 GB capacity [1]. The 
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matrix keyboard is used in this system which is 

developed by Gawali and Kale, it is uneasy to use as 

compared to touch screen [4].  The system developed 

by SubhashSuman uses friendly Arm board which is 

not a battery operated that means not portable [3].  

Thus the objective of the proposed system is to 

develop the system which has no limitation of the 

USB device storage capacity. To interface the touch 

screen for the purpose of action control instead of 

matrix keyboard for the ease to operate. To maintain 

the data transfer rate such that it is nearly equal to the 

data transfer rate using PC. 

 

II. FUNCTIONING OF USB STICKS 

 

USB(UNIVERSAL SERIAL BUS) stick has four tracks 

and each track has a specific function. Which is 

described in the below table. 

 

Table 1. Track function for USB device 

Track  

No. 

Track 

Name 

Function 

Description 

1 Vcc +5V 

2 D+ Data reception 

3 D- Data Transmission 

4 GND Ground 

 

From the above table, it is clear that there are two 

separate lines for transmission and reception of the 

data because USB connector based interfaces are 

susceptible to noise and hence the signal is sent in a 

differential form through data+ and data - pins. 

Remaining two lines or tracks are used for power 

supply.  

 

Data transfer is done serially.USB offers low speed 

(1.5 Mbit/s), full speed (12 Mbit/s) and high speed 

(up to 480Mbit/s) transfer rates that can support a 

variety of USB peripherals. But data transfer with 

high speed is not practical because some USB 

protocol overhead and bus utilization,which create a 

difference in an actual and maximum throughput. 

The actual and maximum throughput may vary 

depending on the type of transfer, maximum packet 

size, time reserved for control transfers, the overhead 

due to signaling imposed bit stuffing etc. 

 

All USB devices support FAT file system i.e. FAT 32 

for transmission of the file. FAT (File Allocation 

Table) is computer file system architecture. It is, 

however, supported for compatibility reasons by 

nearly all currently developed operating systems for 

personal computers and many mobile and embedded 

devices, and so a well-suited format for data ex-

change between computers and devices. 

 

III. IMPLEMENTATIONDETAILS 

 

 
Figure 1. Block diagram of the project 

 

A.POWER SUPPLY: 

The power supply section is the section which 

provide +5V for the components to work. IC LM7805 

is used for providing a constant power of +5V.  

 
Figure 2. Circuit Diagram of Power Supply 

 

The ac voltage, typically 230V, is connected to a 

transformer, which steps down that ac voltage down 
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to the level of the desired dc output. A diode rectifier 

then provides a full- wave rectified voltage that is 

initially filtered by a simple capacitor filter to produce 

a dc voltage. 

 

B. Raspberry Pi 3: 

It is a portable controller (a small type of computer) 

which is applicable with various different 

components like wifi, display another peripherals 

device.It requires 10 memory cards to store data. 

 
Figure 3. Raspberry Pi 3 

It runs a free open source Linux operating 

system,plugs in to any TV,can power 3d graphics, and 

connects to internet, very small and very cheap. 

 

C.TFT LCD: 

Frequently, a C program must interact with the 

outside world using input and output devices that 

communicate directly with a user. For display 

purpose we interface a LCD display to Raspberry pi. 

Generally most common LCDs connected to the 

Raspberry pi are TFT Touch shield displays. TFT 

technology each pixel is controlled by transistors. We 

are using 320x240,320 rows and 240 columns So it is 

convenient to us to know what is currentlyrunning 

in the system. It displays the start and completes the 

transfer process. 

 
Figure 4:3.2 TFT LCD 

D.SECURITY: 

The safety of important software or documents 

against criminal activity such as Terrorism, Theft or 

Espionage. We are using three types of security 

conditions.  

1. When project kit is on it ask password for usage 

of device. 

2. When we insert the USB/PENDRIVE, it asks the 

password before the pen drive is read. 

3. When we share any file it ask the password. 

 

E.BATTERY: 

Battery backup is for Automatic handover of power 

supply if power failure happens .It will Charge when 

power supply is available. To have uninterrupted 

power supply. To avoid loss of data because of power 

failure. 

 

F. USB CAMERA: 

A webcam is a video camera that feeds or streams its 

image in real time to or through a computer to 

a computernetwork. When "captured" by the 

computer, the video stream may be saved, viewed or 

sent on to other networks via systems such as the 

internet, and emailed as an attachment. When sent to 

a remote location, the video stream may be saved, 

viewed or on sent there. Unlike an IPcamera (which 

connects using Ethernet or Wi-Fi), a webcam is 

generally connected by a USB cable, or similar cable, 

or built into computer hardware, such as laptops. 

 
Figure 5. USB Camera 

 

 

https://en.wikipedia.org/wiki/Video_camera
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Computer_network
https://en.wikipedia.org/wiki/IP_camera
https://en.wikipedia.org/wiki/Ethernet
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/USB
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IV.  DATA TRANSFER RATE 

 

While transferring the data, very important factor for 

consideration is nothing but data transfer rate. The 

data transfer rate is depending on type of USB as well 

as the speed of the processor. The crystal oscillator 

plays important role in deciding the speed of the 

processor. In this project, DMA transfer facility of 

ARM is used to transfer the data from one USB device 

to another and hence RAM size of ARM CORTEX-

A53 does not affect to the data transfer rate. But it 

helps to connect high capacity storage device to the 

system. The designed system supports full speed 

(10MB) data transfer rate. 

 

V. DETAILED WORKING 

 

When system turns on, it will ask password to run 

the System. Processorasks to connect master USB 

device (drive A) to read USB it will ask Password. 

After connecting drive A, the USB Processor detects 

that device as it has ability to detect the USB device 

which will be connected to its USB ports. When 

master USB device is detected, system asks to 

Connect slave USB device (drive B) again it will ask 

Password and it also get detected by the Processor. 

When both USB devices are connected and detected 

then a Processor reads the files from master USB 

device (drive A) through USB Port and displays it on 

the LCD. If there are more  files present in the USB 

device then to see that files there is optionavailable to 

move the page upward or downward . By selecting 

option using touch screen, user can see all the files 

present in the master USB device with its extensions 

(e.g. abc.doc, xyz.pdf, music.avi etc). To select the file 

to transfer in another USB device, select the line File 

on which line the file is present which is to be 

transferred. For example, if the file which is user 

want to transfer in the another USB device is present 

on second row of the LCD then select option „2‟ by 

using touch screen because the file manager 2 holds 

the file which is present on the second row of the 

LCD. 

After selection of the file the TFT LCD displays the 

menus „Copy ‟, „ paste‟, „Delete‟ ,„Copy all‟, and „paste 

all‟ on the same LCD. For the transfer of the selected 

file to the slave USB device user can choose either 

„Copy paste‟ or „cut paste‟ or „copy all‟ or „paste all‟ 

option using touchscreen. If user wants to delete the 

file then third option is „Delete‟ and to cancel the 

operation user has to select fourth option „Cancel‟ by 

using touch screen. Once the operation is selected the 

ARM Processor performs theordered operation and 

showing again the files from the master device on the 

LCD for the next file transfer. If user want to 

continue with next data transfer then by selecting the 

file again the operation can be continued otherwise 

the user can turn off the device. We are using USB 

web camera as our one of the security .Through our 

camera we can easily know that Which person is 

stolen our information .when any known person type 

the wrong password/invalid password at any time 

may be when device on /sharing file//inserting 

USB .through the camera it capture the image and 

send to our email id .In email we can check the image 

of an unknown personThough which we can secure 

our file/document/any important information we can 

secure by this camera. The camera is connected at the 

USB port of raspberry pi .the camera is only input to 

the Raspberrypi. 

 
Figure 6. Schematic Diagram 
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VI.  FLOW CHART 

 

The work flow of the system is shown in the 

following flow chart 

 
Figure 7. Flow Chart of the Project 

 

VII.  SOFTWARE DESCRIPTION: 

 

1. LINUX 

Linux was originally developed as a free operating 

system for Intel x86-based personal computers. It has 

since been ported to more computer hardware 

platforms than any other operating system. It is a 

leading operating system on servers and other big 

iron systems such as mainframe computers and 

supercomputers. Linux supports a vast variety of 

hardware devices, probably more than any other os. 

Linux supports a huge variety of applications and 

networking protocols. Linux is scalable, from small 

consumer-oriented devices to large, heavy-iron, 

carrier-class switches and routers. Linux can be 

deployed without the royalties required by traditional 

proprietary embedded operating systems. Linux has 

attracted a huge number of active developers, 

enabling rapid support of new hardware architectures, 

platforms, and devices. 

 

2. PYTHON 

Python is an interpreter, interactive, object-oriented 

programming language. Python is a widely-used high 

level programming language. Its elegant syntax allows 

you to clearly define application behavior using fewer 

lines of code than would be required in other 

languages like VB. It supports multiple programming 

paradigms including imperative, functional and 

object oriented styles, allowing a wide range of tasks 

to be performed. 

 

3. PUTTY 

PuTTY  is a free and open-source terminal emulator, 

serial console and network file transfer application. It 

supports several network protocols, including SCP, 

SSH, Telnet, rlogin, and raw socket connection. It can 

also connect to a serial port. The name "PuTTY" has 

no official meaning.PuTTY was originally written for 

Microsoft Windows, but it has been ported to various 

other operating systems. Official ports are available 

for some Unix-like platforms, with work-in-progress 

ports to Classic Mac OS and macOS, and unofficial 

ports have been contributed to platforms such as 

Symbian, Windows Mobile and Windows Phone. 

 

VIII. RESULTS 

 

Following table shows the comparison between the 

time required to transfer the same file by using PC 

and without using PC. In the observation, the files 

having different sizes and different extensions that is 
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different file type are transferred and time required 

for the transfer is noted down. 

Table 1 

Data size Transfer time Transfer Time 

 (Using PC) 

(Withou

t Using 

   PC) using the 

   Designed 

   System 

   

Video (930 3 Minutes 3.5 Minutes  

MB)    

   

Text file (82.6 1 Second 2 Second 

KB)     

   

PDF document 0.5 Second 1.5 Second 

(1.23 MB)     

   

Images (1.15 1 Sec 1 Second 

MB)     

    

Images (1.21 7 Minutes 30 About 8 

GB) Seconds Minutes 

   

pptx file 0.5 second 1 seconds 

(1.42MB)     

   

MS word file 1 second 1 seconds 

(2.23MB)     

     

 

By observing above table, we can say that the time 

required for transferring the file by using PC and 

without using PC i.e. using the designed system in 

nearly equal due to different processing speed. There 

is no more time difference as the full speed transfer 

rate of both the system is same i.e. 12 Mbps 

 

The below image explains when the kit is switched 

ON and it will display to enter the password to access 

the operation. 

 

 
Figure 8. Kit in ON condition 

 

 
Figure 9. Operation to be performed 

 

The above image shows that the when two USB‟s are 

connected and the operation should be performed 

like copying, deleting, pasting, copying all the files, 

pasting all the files etc. 

 

 
Figure 10. Invalid password entered 

 

 
Figure 11. Image capture in camera 

 

The above figure shows that the image is captured 

when the password is entered in the process. 

 

IX. CONCLUSION 
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By observing above results and discussion, it can be 

concluded that, the designed system “Portable 

Secured Data transfer between two USB‟s” works as 

good as PC for the data transfer. As there is no more 

time difference between times, required to transfer 

the data using PC and time required to transfer the 

data using designed system nothing but without using 

PC. The designed system provides different options to 

transfer the data like „cut paste‟ and „copy paste‟. It 

also provides one more option „delete‟ which allows 

us to delete the file without transfer. Some other 

advantages includes power saving, time saving, easily 

portable and handy. And the important advantage is 

the virus if it ispresent in one USB device does not 

affect to the filespresent in another USB device. 

It shows the file name with extension (e.g. .pdf, .jpg, 

.pptx, .docx, etc.) This helps to select the file for 

the transfer. But one disadvantage is that we can only 

transfer the file, but cannot read the file or open the 

file.Mainly the important advantage is Secure the data 

can‟t theft from system. 

 

X. FUTURE SCOPE 

 

1. It can transfer the data from pen drive to 

systems. 

2. We can handle the data of pen drive by making 

folders or deleting them using the display and 

scroll keys. 

3. We can implement the project for reading, 

editing any data by installing the software‟s 

which supports for opening the document like 

ms word, notepad, etc. 

4. It can also be implemented to provide security 

for data transfer with the help of Ethernet. 
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ABSTRACT 
 

In this paper, an automatic visual inspection system for checking the colored wires in electric cable is presented. 

The system is able to insert the cables wires through motors and rooting wires in correct block with the help of 

cable separator. This variability is managed in an automatic way by means of a learning subsystem which 

require to give manual input from the operator. once the model of a correct wire is rooted with sensor, it can 

automatically inspected to particular  block.The main contributions of this paper are: color wire recognition is 

done with the help of color sensor. This work is motivated by the need of performing an accurate quality 

control an automated inspection method is necessary for effectively assuring a quality check on 80%. software 

system is composed by two main modules: the first one localizes the wires from where to source the wire, while 

the second performs color detection where to root the wire. This paper explains how it is possible to recognize 

the wires in many different ways; moreover, a reliable method for identifying colors. 

Key words: Cable Feeder, Cable Separator, Arduino, Color Sensor, Interfacing ICs, Buzzer, Embedded C. 

 

I. INTRODUCTION 

 

E Embedded can be defined as the processing or 

altering an existing in a desired manner. Which 

performs automatic processing, manipulation and 

interpretation of visual information, and it plays an 

increasingly important role in our daily life. Also it is 

applied in a variety of disciplines and fields in 

science and technology. Some of the applications are 

television, photography, robotics, remote sensing, 

medical diagnosis and industrial inspection. Probably 

the most powerful processing system is the human 

brain together with the eye. The system receives, 

enhances and stores color at enormous rates of speed. 

Color information obtained from cable feeder can be 

used in the following domains such as road sign 

detection, face detection, skin color detection, object 

detection, iris identification and object tracking etc.  

The present work is motivated by the need to 

perform an accurate quality control check on the 

production of cable wires. The automatic optical 

inspection method of capturing the images of 

colored wires implementation with quality check on 

80% of the produced parts. Quality check systems 

based on visual inspection can be very convenient 

and capable with an interfacing IC and embedded C. 
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II. EXISTING SYSTEM 

 

Visual inspection for industrial production is a very 

active field, that spans across several sectors, ranging 

from food production, and medical production, to 

fabric production, exploiting also quite complex 

computer vision techniques derived from other fields, 

as it is the case of quality check systems based on 

visual inspection can be very sophisticated, and 

capable of interfacing with CAD models. The 

exploitation of computer vision techniques in the 

industrial environment can lead to very successful 

results, but requires special care in the selection of 

the hardware components and setup. Another strong 

constraint that visual inspection systems must meet 

is represented by the capability of being real time, 

i.e., they should be able to check the production 

without affecting the production process speed. 

From this point-of-view, visual inspection systems 

are similar to robotic vision systems, that must be 

able to extract data from the environment in real 

time so that the robot can take proper actions in time. 

Several works in the literature have focused on metal 

parts and electric connections: in, a system for 

inspecting metal connectors is presented, particularly 

focused on checking dimensional constraints; a 

similar type of inspection is also described. Analysis 

of color information is a widely explored field in 

computer vision for any kind of applications, 

including visual inspection. Color indexing is often 

tackled by means of histograms, that area convenient 

way for managing color information and creating 

clusters of similar colors. More sophisticated 

techniques for handling color information also exist 

in the literature in moments of color distributions 

are considered, while color signature based on bag of 

colors are presented in color itself can be described 

in a number of different color spaces, that can ease 

the task of discriminating one from another.  

The techniques mentioned above were mainly 

developed to work on real-world scenes, as it often 

happens in robotics and computer vision applications 

like video surveillance or object recognition. They 

can deal with objects that have non-uniform color, 

and with scenes that undergo illumination changes, 

but do not aim at an accurate color measurement. On 

the contrary, such effects do not existing an 

industrial context, because it is often possible to 

control illumination and the imaging process; 

however, in industrial visual inspection a much 

higher accuracy in color measurement is needed. 

This is the case of the work presented here: 

illumination is obtained by means of a LED 

illuminator, and external light is shielded. This 

makes our case rather different, since we have a 

strong knowledge of the phenomenon that is 

observed, e.g., the cylindrical shape of the wire that 

causes a gradient that is repeated on all wires. The  

histogram-based approach is not suitable in our case, 

because it loses the spatial information: all colors are 

organized based on their values, while we need to 

discriminate between them based on geometrical 

considerations, e.g., the peculiar shape of the wires. 

Our choice was to exploit the knowledge about the 

imaging process to eliminate noise exploiting 

geometrical information rather than working on 

histograms. Illumination is another critical issue 

when dealing with color, as different illuminations 

can sensibly affect histograms or any other indicator 

based on colors. 

 

Color analysis is seen from a different perspective in 

this work: instead of exploiting techniques that are 

very robust to, e.g., illumination changes, the focus 

here is to obtain a very accurate measure in a 

controlled environment. Differently from mobile 

robotics applications, the color measurement in a 

visual inspection system needs to be much more 

accurate, as wires of very similar colors should be 

distinguished, and the material of the insulation 

should be also detected distinguishing between 

effective and matte materials, that show a rather 

different color signature on the wire. The system 

deals with some noise factors that are accurately 

modeled, as they are part of a well-known 

manufacturing process. 
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Overall, it can be said that the color analysis 

algorithm presented here needs to provide very 

accurate results, based on images taken in a controlled 

environment. The industrial context also affects the 

relationship between segmentation and color 

measurement: for example, in segmentation is driven 

by color analysis, while in this work the opposite path 

is exploited: segmentation is achieved by means of 

background subtraction, and its result drives the 

analysis of wire color.  

 

This approach provides better results, as segmentation 

is easy to perform and provides accurate results 

thanks to the a priori knowledge of the scene being 

observed. Color analysis is made completes 

dependency on a number of factors sensibly higher 

than shape analysis, namely, surface roughness, 

material, and insulation. 

 

This work builds on the preliminary system presented 

in, which has been expanded and thoroughly tested, 

and is described in detail in this paper. Even though 

the system presented here relies on some state-of-the-

art computer vision techniques, it faces a number of 

issues that are peculiar to cable crimping visual 

inspection, like an accurate color measurement in 

presence of strong noise factors, and the capability of 

dealing with bent and overlapped wires. To the best 

of our knowledge, this is the first time a system 

addressing this task is presented. 

 

III. PROPOSED SYSTEM 

 

In visual system can done when the electric 

cables are rooted through the cable feeder. The 

cable feeder, which contains the motors and 

wires as part in feeder. The cable wires are in 

our project given manually and then motors are 

helpful to drive the wires and to separate wires. 

When the electric wires are rooted through the 

motors and the colors which are sensed by the 

color sensor which is used to identify the color 

of the wire and separate the wires and displays 

on LCD. If the cable wire is given wrong at the 

motor, the sensor is not able to transfer through 

it because the identification of wire is wrong 

then it that makes sound. When it placed at 

wrong place and that displayed on the LCD the 

connection of cable is given wrong and indicate 

correct cable wire to root the cable to particular 

block. 

 

Visual inspection for industrial production is a 

very active field, it is the case of Quality check 

systems based on visual inspection can be very 

advanced, industrial environment can lead to 

very successful results, but requires special care 

in the selection of the hardware components 

and setup. The techniques mentioned were 

mainly developed to work on embedded. They 

cannot deal with color that have non-uniform 

color, but do not aim at an accurate color 

measurement. However, in industrial visual 

inspection a much higher accuracy in color 

measurement is needed, the color measurement 

in a visual inspection system needs to be much 

more accurate; as wires of very similar colors 

should be distinguished, its result drives the 

analysis of wire color 

 

IV. BLOCK DIAGRAM 

 
Figure 1. Block Diagram 

Description: 

The cable inspection system described to recognize 

the colors of wires. It’s work with the help of 
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Microcontroller, Driver IC, and Motor etc. So it can 

be applied to any situation in which the colored wires 

has to be checked. One of the project requirements 

are interfaced with an IC it should not be modified; 

therefore, the visual inspection system had to be 

installed in the empty space inside the cable feeder 

itself. While designing the visual inspection system, a 

set of constraints were imposed in order to integrate 

the inspection system into the cable separator, which 

caused severe limitations on the system geometry. 

 

Visual inspection needs to be performed just after 

cable feeder, while they are being guided out of the 

IC by means of recognizing the electric cables with 

the color sensor. However, the quality inspection 

needs to be observed by the sensor, with relying on 

the identification of the connectors where cable 

separators are used.  

 

4. Hardware Components: 

1. Arduino UNO 

2. Color sensor 

3. Power Supply 

4. LCD 

 

1 Arduino UNO (ATMEGA 328): 

 
 

Figure 2. Arduino Board 

 

The Arduino Uno is a microcontroller board based on 

the ATmega328 (datasheet). It has 14 digital 

input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz ceramic resonator, 

a USB connection, a power jack, an ICSP header, and 

a reset button. It contains everything needed to 

support the microcontroller; simply connect it to a 

computer with a USB cable or power it with a AC-to-

DC adapter or battery to get started The Uno differs 

from all preceding boards in that it does not use the 

FTDI USB-to-serial driver chip. Instead, it features 

the Atmega16U2 (Atmega8U2 up to version R2) 

programmed as a USB-to-serial converter. 

 

Each of the 14 digital pins on the Uno can be used as 

an input or output, using pin Mode (), digital Write(), 

and digital Read() functions. They operate at 5 volts. 

Each pin can provide or receive a maximum of 40mA 

and has an internal pull-up resistor (disconnected by 

default) of 20-50kOhms. In addition, some pins have 

specialized functions: 

 

Serial: 0 (RX) and 1 (TX). Used to receive (RX) and 

transmit (TX) TTL serial data. These pins are 

connected to the corresponding pins of the 

ATmega8U2 USB-to-TTL Serial chip. 

External Interrupts: 2 and 3. These pins can be 

configured to trigger an interrupt on a low value, a 

rising or falling edge, or a change in value. See the 

attach Interrupt () function for details.  

PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM 

output with the analog Write () function. 

SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These 

pins support SPI communication using the SPI library.  

LED: 13 There is a built-in LED connected to digital 

pin 13. When the pin is HIGH value, the LED is on, 

when the pin is LOW, it's off. 

 

2 Color Sensor: 

The TCS230 programmable color light-to-frequency 

converter combines configurable silicon photodiodes 

and a current-to-frequency converter on single 

monolithic CMOS integrated circuit. The output is a 

square wave (50% duty cycle) with frequency directly 

proportional to light intensity (irradiance). The full-

scale output frequency can be scaled by one of three 

preset values via two control input pins. Digital inputs 

and digital output allow direct interface to a 

microcontroller or other logic circuitry. Output 

enable (OE) places the output in the high-impedance 
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state for multiple-unit sharing of a microcontroller 

input line. 

 

The light-to-frequency converter reads an 8 x 8 array 

of photodiodes. Sixteen photodiodes have blue filters, 

16 photodiodes have green filters, 16 photodiodes 

have red filters, and 16 photodiodes are clear with no 

filters. The four types (colors) of photodiodes are inter 

digitated to minimize the effect of non-uniformity of 

incident irradiance. All 16 photodiodes of the same 

color are connected in parallel and which type of 

photodiode the device uses during operation is pin-

selectable. Photodiodes are120 µm x 120 µm in size 

and are on 144-µm centers. 

 
Figuer 3. Color Sensor 

3 Power Supply: 

The power supply section is the section which 

provide +5V for the components to work. IC LM7805 

is used for providing a constant power of +5V. 

 

 
Figure 4. Power supply diagram 

 

The ac voltage, typically 220V, is connected to a 

transformer, which steps down that ac voltage down 

to the level of the desired dc output. A diode rectifier 

then provides a full- wave rectified voltage that is 

initially filtered by a simple capacitor filter to produce 

a dc voltage. This resulting dc voltage usually has 

some ripple or ac voltage variation. A regulator circuit 

removes the ripples and also retains the same dc value 

even if the input dc voltage varies, or the load 

connected to the output dc voltage changes. This 

voltage regulation is usually obtained using one of the 

popular voltage regulator IC units. 

 

4 LCD (Liquid Crystal Display): 

The most commonly used Character based LCDs are 

based on Hitachi's HD44780 controller or other 

which are compatible with HD44580. In this tutorial, 

we will discuss about character based LCDs, their 

interfacing with various microcontrollers, various 

interfaces (8-bit/4-bit), programming, special stuff 

and tricks you can do with these simple looking LCDs 

which can give a new look to your application. 

 

The most commonly used LCDs found in the market 

today are 1 Line, 2 Line or 4 Line LCDs which have 

only 1 controller and support at most of 80 characters, 

whereas LCDs supporting more than 80 characters 

make use of 2 HD44780 controllers. Most LCDs with 

1 controller has 14. 

 
          Figure 5. Liquid Crystal Display 

 

Pin description of LCD: 

Pins and LCDs with 2 controller has 16 Pins (two pins 

are extra in both for back-light LED connections). 

 

VSS, VDD and VEE 

Pin 1 (VSS) is a ground pin and it is certainly needed 

that this pin should be grounded for LCD to 

work properly. VEE and VDD are given +5vlots 

normally. However VEE may have a potentiometer 

voltage divider network to get the contrast adjusted. 

But VDD is always at +5V. 

 

RS, R/W and E  

These three pins are numbered 4, 5 and 6 as shown 

above. RS is used to make the selection between data 
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and command register. For RS=0, command register is 

selected and for RS=1 data register is selected. 

 

R/W gives you the choice between writing and 

reading. If set (R/W=1) reading is enabled. R/W=0 

when writing. 

 

Enable pins is used by the LCD to latch information 

presented to its data pins. When data is supplied to 

data pins, a high to low pulse must be applied to this 

pin in-order for the LCD to latch in the data present 

at the data pins. It may be noted here that the pulse 

must be of minimum 450ns wide.  

 

D0-D7:  

The 8-bit data pins, D0-D7, are used to send 

information to the LCD or read the contents of LCD's 

internal register. 

 

V. FLOW CHART 

 

 
Figure 6. Flow chart 

 

VI. SOFTWARE USED 

 

Arduino IDE: 

An integrated development environment (IDE) is 

a software application that provides comprehensive 

facilities to computer programmers for software 

development. Arduino is an open-source electronics 

platform based on easy-to-use hardware and software. 

It's intended for anyone making interactive projects. 

The Arduino Integrated Development Environment 

or Arduino Software (IDE) - contains a text editor for 

writing code, a message area, a text console, a toolbar 

with buttons for common functions and a series of 

menus. It connects to the Arduino and Genuine 

hardware to upload programs and communicate with 

them. 

 

Language used: 

EMBEDDED C: 

Embedded C is a set of language extension for the C 

programming language by the C standards committee 

to address commonality issues that exist between C 

extensions for different embedded system. Embedded 

C uses most of the syntax and semantics of standard C, 

e.g.: main () function, variable definition, data type 

declaration, conditional statements, loops, arrays and 

strings etc. 

 

Advantages: 

1. Cost is low. 

2. Easy to manufacture. 

3. System is secured. 

 

Applications: 

1. In industrial applications, colors are an essential 

part of branding, store layout, web design and product 

classification.  

VII. CONCLUSION 

 

The wires are sorted out with respect to color such as 

red, green, blue in respective box. Also buzzer makes 

sounds the color hat detected by color sensor. Also 

LCD give display of color name. system for automatic 

visual inspection for production of cables with wires 

has been presented. The system learning module that 

enables it to inspect any kind of cable, with color 

detection to correctly assembled cable feeder and that 

can be observed after color recognition is done. The 

system can deal with difficult situations to recognizes 

https://en.wikipedia.org/wiki/Application_software
https://en.wikipedia.org/wiki/Computer_programmer
https://en.wikipedia.org/wiki/Software_development
https://en.wikipedia.org/wiki/Software_development
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the wires and  to separate the wire with the help of 

motors. 

 

VIII. FUTURE SCOPE 

 

1. We can sense multiple color by color sensor and 

sorted more wires using extra hardware 

assembly.  

2. We can use a Robotic arm to pick and place the 

wire.  

3. By using counter we can count the number of 

wires 
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ABSTRACT 
 

A new design scheme of hotel menu card and ordering system applied to all range hotels is proposed in this 

paper. The 802.15 Zigbee technology is used as wireless communication standard in this paper. There is no need 

of waiter to take order from table according to system proposed in this paper. The proposed system will have 

two sections; one section is customer section where the customer and other is billing or supply section. In 

customer section customer will look for menu and order its menu using keypad. In billing and supply section 

order will be displayed on their monitor. The communication of customer section to billing or supply section 

will be done by ZigBee. The proposed system is easy to install and gives a rich environment to the hotels or 

restaurants. 

Keywords : ARM7 ,ArduinoATmega328, RFID,ZIGBEE Keypad, lcd. 

 

I. INTRODUCTION 

 

In today’s world we have automation in all sectors 

except menu card and ordering system. In hotel and 

catering industry new technologies are always 

welcomed and are being used by the people. Billing 

standards are already upgraded in restaurants by using 

the computers and giving printed bills instead of 

handwritten. The customers of restaurants or hotels 

are always concerned of the time consumed along 

with the money and taste. The older methods of 

ordering menus in the hotel industry includes more 

human efforts for getting the order from customer by 

giving them the printed menu cards on their table, as 

well as billing is a great task by giving a special 

attention to their orders. The menu card and ordering  

System using a LCD for menu and display and 

ordering menu using keypad will get a great response 

from hotels. As it will save time of customers, and it 

will reduce the human efforts of waiter of collecting 

menus from customers from their table along with 

that, waiters will get rid of their great task of giving 

special attention on each table. This system is smarter 

to communicate. ZigBee will provide a faster and 
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accurate data transmission in a low cost. The system 

which is proposed in the paper can be used even by 

an illiterate people. This system can be used by all 

range of hotels and restaurants, as its cost of 

installation is cheaper due to the use of ZigBee 

communication which is used as a wireless interface 

and LCD and Keypad as customer interface. 

 

II. BLOCK DIAGRAM 

 

 
Figure 1 

 

III. HARDWARE DESIGN 

 

A. ARM7(LPC2148) 

ARM7 LPC2148 Microcontroller Socket is used 

with LPC2148 Pro Development Board. It is a 

standalone board for LPC2148 microcontroller. It has 

12MHz crystal for system clock and 32KHz crystal for 

RTC. It has power on reset circuit. 

 

LPC 2148 is widely used IC from ARM7 family. It is 

preloaded with many inbuilt peripherals making it 

more efficient and a reliable option for beginners and 

as well as high end applications developer. 

 

LPC 2148 needs minimum listed hardware to work 

properly. 

 Power supply. 

 Crystal oscillator. 

 Reset circuit. 

 RTC 

 UART. 

 

 
Figure 2.LPC2148 

B. ARDUINO UNO 

The Arduino Uno is a microcontroller board based on 

the ATmega328. It has 14 digital input/output pins 

(of which 6 can be used as PWM outputs).  

 

6 analog inputs, a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP  header, and a 

reset button. It contains everything needed to 

support the microcontroller; simply connect it to a 

computer with a USB cable or power it with a AC-to- 

 

DC adapter or battery to get started.      

 Microcontroller :  ATmega328 

 Operating Voltage :  5V 

 Input Voltage (recommended) : 7-12V 

 Digital I/O Pins :  14  

 Analog Input Pins :  6 

 DC Current per I/O Pin :    40 mA  

 DC Current for 3.3V Pin :  50 mA  

 Flash Memory : 32 KB (ATmega328)  

 Clock Speed:  16 MHz 
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Figure 4. Arduino ATmega328 

 

C. ZIGBEE 

The IEEE 802.15 standard is named as ZigBee. It is a 

wireless communication protocol that operates in the 

frequency range of 2.4GHz. The reason behind 

choosing the ZigBee as wireless interface is, it is an 

open source communication standard. No licensing 

for band usage is required. It use the OQPSK 

modulation technique, where the phase of the 

message signal will vary in terms of its phase with 4 

angles. The ZigBee is also faster in data transfer with 

20 to 250Kbps based on the frequency used. The 

major preferable feature in ZigBee is, the Zigbee 

devices can be used as either receivers or transmitters. 

So there is no need to use the separate devices for 

transmission and reception. The operating range of a 

ZigBee device practically tested is nearly 50m which 

is an enough range for restaurant geographical 

measurements.  

 
Figure5. zigbee 

D. RFID 

Radio-Frequency Identification (RFID) is a device 

which is used to communicate with RFID tags by 

receiving and transmitting signals.  

A  RFID system is made up of two parts: a tag or label 

and a reader. RFID tags or labels are embedded with a 

transmitter and a receiver. The RFID component on 

the tags has two parts: a microchip that stores and 

processes information, and an antenna to receive and 

transmit a signal. The tag contains the specific serial 

number for one specific object. To read the 

information encoded on a tag, a two way radio 

transmitter- receiver called interrogator or reader 

emits a signal to the tag using an antenna. The tag 

responds with the information written in its memory 

bank. The interrogator will transmit the read results 

to an RFID computer program 

 
Figure 6. RFID Reader 

 

E. KEYPAD:   

A keypad is a set of buttons arranged in a block or 

"pad" which usually bear digits, symbols and usually a 

complete set of alphabetical letters. If it mostly 

contains numbers then it can also be called a numeric 

keypad. We are using 4x3 matrix keypad .It contain 4 

rows and 3 columns. A matrix keypad consists of a set 

of push buttons or switches .Which are arranged in a 

matrix format in rows and columns. 

This is a matrix of keys which responds to specific 

row and column. In case of matrix keypad both the 

ends of switches are connected to the port pin. The 

design has demand for a 4 × 3 matrix keypad i. e. four 

rows and three columns, altogether 12 keys, where 

ten keys used for numeral input and remaining two 

used for adjusting the real-time parameter. 
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Figure 7. 4*3 matrix keypad 

 

F. LCD 

LCD (Liquid Crystal Display) screen is an electronic 

display module. A 16x2 LCD display is very basic 

module and is very commonly used in various devices 

and circuits. These modules are preferred over seven 

segments and other multi segment LEDs. 

 

The reasons being: LCDs are economical; easily 

programmable; have no limitation of displaying 

special & even custom characters (unlike in seven 

segments), animations and so on.  

 

 
Figure 8. 16*2 LCD 

 

IV. WORKING 

 

A.TRANSMITTER SECTION 

The transmitter section consists of a ARM7 (LPC2148) 

micro controller, keypad along with LCD and Zigbee 

module.  

 

Transmitter section will be placed on each table. The 

Zigbee module makes the communication between 

the system at the table and the system at the kitchen 

section. The Zigbee module covers up to 50m. 

According to the user’s requirement, they will select 

the menu item and quantity which is available in 

LCD. 

 

B.RECEIVER SECTION 

The receiver section consists of the Arduino 

ATmega328, LCD, Zigbee module, voice module, led’s 

and buttons. The Zigbee module receives the ordered 

information from the transmitter Zigbee and it is 

displayed on the LCD. If the ordered items are not 

present in the kitchen, then the chef will leave a 

message via voice and led indication, whether the 

item is present or not. If the ordered items are 

available in kitchen then the items will be supplied. 

 

V. CONCLUSION 

 

The implemented system of restaurant menu ordering 

system is a modern and smart solution for menu 

ordering methods in any kind of restaurant. The 

System will reduce the manual efforts and also gives 

more accuracy in calculating the bill for each 

individual table. It is also a low cost alternative to be 

used by middle and low level restaurants also. In this 

paper, a high performance-cost ratio wireless 

handheld ordering terminal is proposed, which is 

based on the hardware platform of ARM7, and ZigBee 

wireless communication technology. The ordering 

terminal has the advantages of simple structure, stable 

operation, low power consumption and friendly 

interface, thus it has bright market prospect.  
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ABSTRACT 
 

This includes how the compressed air is produced by using vehicle suspension. We know Pneumatic energy is 

the readily available and low cost energy. Now-a-days Non-conventional energy system is very essential to the 

world. So here we are focusing on pneumatic type of energy for this project. In this project compressed air can 

be produced with the help of vehicle suspension system. Then this compressed air is used to operate the vehicle. 

Compressed air production using suspension system does not require any fuel for its motion. This air operated 

vehicles are the new innovative concept to run vehicle by using the compressed air. So in this paper we are 

making one type of device that is used for producing compressed air for different purposes by using vehicle 

suspension. The compressed air may be used for running the vehicle and for air conditioning purposes. Here we 

start with an introduction to pneumatic; it’s various applications and units and briefly explains a few devices 

capable of utilizing air effectively and their relative merits. The pneumatic operated vehicle is very useful to 

save the conventional type of fuel and after few years these things will play a very important role. Pneumatic 

energy is the readily available and low cost energy. Nonconventional energy system is very essential at this 

time to our nation. So that the pneumatic type of energy is considered for our project. In this project 

compressed air can be produced with the help of motion of wheel. Then this compressed air can be used for 

further applications. Compressed air production using vehicle wheel needs no fuel input power to produce the 

output of the air.  

Keywords : Pneumatic Energy, Comprssed Air, Suspension System, Conventnal 

 

I. INTRODUCTION 

 

Compressed air is a gas, or a combination of gases, 

that has been put under greater pressure than the air 

in the general environment. Current applications 

using compressed air are numerous and diverse, 

including jackhammers, tire pumps, air rifles, and 

aerosol cheese. According to proponents, compressed 

air also has a great deal of potential as a clean, 

inexpensive, and infinitely renewableenergy source. 

Its use is currently being explored as an alternative to 

fossil fuels. Pneumatic energy is the readilyavailable 

and low costenergy. Non-conventional energy system 

is very essential at this time to the world. So In this 

project compressed air was produced with the help of 

vehicle suspension. Then this compressed air is used 

to operate the vehicle. Compressed air production 

using vehicle suspension does not require any input 

power to produce compressed air. 

 

The suspension systems are used in vehicle to support 

weight of vehicle body and to isolate the vehicle 

chassis from road disturbances. The dampers are 

designed to dissipatevibration energy into heat so as 

to reduce the vibration transmittedfrom road 

excitation. It is feasible to harvest this vibration 

energy from the vehicle suspension system to 

improve the efficiency of the vehicle. The suspension 

system used for the regeneration of vibration energy 

is called regenerative suspension system. One of the 
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important losses is the  energy dissipation from the 

vibration of suspension system. 

 

SYNTHESIS OF COMPRESSED AIR  

The compressed air is produced by two mehods  first 

is with the help of engine and compressor and 

another method is with help of suspension 

system.The disadvantage of first method is it decease 

the efficiency of engine and disadvantage of second 

method is required more space fpr installation. 

 

NEEDS COMPRESSED AIR 

 To operate pneumatic system in vehicle 

 It saves fuel which was burn for running Air 

conditioning. 

 To recover the waste energy of suspension 

system. 

 

APPLICATIONS OF COMPRESSED AIR 

Generally, all the four wheelers are equipped with air 

conditioning system. The air conditioning system uses 

refrigerant which produces toxic gases such as 

Nitrogen Oxide which affects the engine performance 

and also causes ozone depletion. So, we have done 

further modifications by using water as a coolant and 

suspension system to produce compressed air. Water 

is recyclable, easy availability, free of cost and does 

not produce any harm to the environment. This 

system is applicable for all the four wheelers as 

suspensionsystem works while turning, waviness of 

road, while applying brakes, speed breakers, on 

terrain roads etc. 

 Applicable in all vehicles.  

 For cleaning & inflation of tubes.  

 Swing machine.  

 Compress air can use for pneumatic braking 

system.  

 

II. LITERATURE SURVEY  

 

“AUTOMATIC WALL SCRUBBING  ROBOT” 

Sivanantham.K 1, Banuchandar.N2, Hariprakash.K 3, 

Jeeva.M., Vehicles, derived from the Latin word, 

vehiculum, are non-living means of transport. 

Vehicles may be propelled or pulled by animals, for 

instance, a chariot, a stagecoach. However, animals on 

their own, though used as a means of transport, are 

not called vehicles, but rather beasts of burden or 

draft animals. This distinction includes humans 

carrying another human, for example a child or a 

disabled person. A rickshaw is a vehicle that may 

carry a human and be powered by a human, but it is 

the mechanical form or cart that is powered by the 

human that is labelled as the vehicle. For some 

human-powered vehicles the human providing the 

power is labelled as a driver. Vehicles that do not 

travel on land often are called craft, such as watercraft, 

sail craft, aircraft, hovercraft, and spacecraft Land 

vehicles are classified broadly by what is used to 

apply steering and drive forces against the ground: 

wheeled, tracked, railed, or skied. While Vehicle 

running on the road ways, foot pump produces air in 

vehicle suspension. Generated air is stored in a tank. 

Here we are fabricating the model for four wheeler 

vehicles without using any fuel input, and it is known 

as pneumatic vehicle. The arrangement of the setup is 

using the pneumatic rotor (or) gun which is coupled 

with the worm shaft. The spur gear is connected with 

the rear wheel shaft which is engaged in the worm 

shaft. The front wheel drive is to make as the 

mechanism of rack and pinion which is coupled with 

the steering shaft. 

 

COMPRESSED AIR GENRATION USING VEHICLE 

SUSPENSION 

S.Vigneswari, V.Vinodhini.In this project we are 

collecting air cylinder and store this energy to the 

compressor tank as non-conventional method by 

simply driving the vehicle. Non-conventional energy 

system is very essential at this time to our nation. 

Compressed air production using vehicle suspensor 

needs no fuel input power to produce the output of 

the air. For this project the conversion of the force 

energy in to air. The control mechanism carries the 

air cylinder (vehicle suspensor), quick exhaust valve, 

Non-return valve and spring arrangement. We have 

discussed the various applications and further 
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extension also. The initial cost of this arrangement is 

high. 

Borse S.H., Satpute A.G. Expalined about air 

conditioning system by using vehicle suspension. 

When vehicle is run on bumpy road or uneven road 

then suspension spring move Volume 02, No. 4, April 

2016 Page122 continuously up and down. The 

pneumatic cylinder is installed below this spring 

arrangement. This pushing power is supplied to 

pneumatic piston and cylinder arrangement which 

compresses the air. This compressed air is supplied to 

air tank through non return valve. By the placement 

of non return valve stops the back flow of pressurized 

air into cylinder again. That high pressurized 

compressed air is stored in air tank. When we want to 

turn on A.C. system the pressurized compressed air is 

supplied to parallel flow heat exchanger through pipe 

by using knob. 

 

III. CONSTRUCTION AND WORKING 

 

Figure shows the top view and side view in our 

project.It consist air tank,pnuematic actuator,braking 

system.hoses,1*2 DC valve,pressure gauge,springs,air 

pump.Full frame is joined with the help of arc 

welding.The air tank is with the help of gas welding. 

The peadl is connected top of the frame with the help 

of returnig spring.The rod of air pump is joined to the 

pedal.Another end of air pump is connected to the 

one end of nylon type hose and the another end of 

nylon hose is connected to air tank.The capacity of air 

tank is 2-3kg/cm2.The pressure gauge is connected to 

air tank which is used for the measure the prssure 

inside of air tank.The another type of hose (Rubber 

hoses) is connected between 1*2 DC valve and 

another end air tank.The pneumatic cylinder is 

connected with the help of rubber hoses.When the 

pedal is pressed applying external load the pressure is 

generated with help of air pump .This generated air is 

pass in air tank with help of Nylon type of hose.This 

air is stored in air tank upto 30PSI.When valve is ON 

this pressurised air is pass in pneumatic cylinder 

which is connected to braking assembly.When wheel 

is rotate brakes shoes are oppeosed the motion of 

wheel and vehicle is stoped.This braking system is 

operated with the help of pneumatic cylinder which 

is control with the help of 1*2DC valve. 

 
Figure 1. front and top view of compressed air 

generationusing suspension of vehicle 

 

IV. DESIGN 

 

Double acting pneumatic cylinder 

Given date: 

Cylinder: 16*25 

Bore diameter= 16mm 

Stroke length= 25mm 

Volume of air exhaust =stroke *area of piston 

                                        =25*π/4*    

                                        =5026.54mm^3 

Area of piston =π/4*16^2=201.06mm^2 

Outstroke force (F) = pressure *Area of cylinder 

                                  =0.6*201.06 

                                  =120.63 N                                                                                      

Piston rod area    = π/4*d^2 

                                  = π/4*7^2 

                                  =38.48mm^2 

Effective area= piston area- piston rod area 

                        =120.63 -38.48 

                         =82.177 mm^2 

The force applied to actuate the brake in this problem 

is the in-stroke force. 

In-stroke force for various pressures,  

1. P =0.4Mpa 

In-stroke force = P*A 

                         = 0.4*82.177 

             = 32.87N 

2. P =0.6MPa 
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In-stroke force= P*A 

                          =0.6*82.177 

                         =49.30N            

3. P =0.85MPa 

In-stroke force= P*A 

                       = 0.85*82.177 

                       = 69.85N 

Table 1 

Sr.no 
Pressure, P (M 

Pa) 

In-stroke 

force (N) 

1 0.4 32.87 

2 0.6 49.30 

3 0.85 69.85 

 

V. ADVANTAGES& DISADVANTAGES 

 

ADVANTAGES  

 Air production is simple for running the vehicle  

 No fuel is required  

 Electrical power input is not required  

 It is a non-conventional system  

 No pollution  

 No moving parts  

 No lubricating oil required 

DISADVANTAGES  

 System is bulky  

 High Initial cost  

 More space required  

 Leakage problems are high  

 

VI. CONCLUSIONS  

 

As we know that Pneumatic energy is the readily 

available and low cost energy. Non-conventional 

energy system is very essential at this time to the 

world. So In this project compressed air was produced 

with the help of vehicle suspension. Then this 

compressed air is used to operate the vehicle. 

Compressed air production using vehicle suspension 

does not require any input power to produce 

compressed air. This air operated vehicles are the new 

innovative concept to run vehicle by using the 

compressed air system. The above project is made 

with pre planning, so that it provides compressed air 

for various operations like running of vehicle, air-

conditioning etc. The project fabrication of a device 

used for producing compressed air using vehicle 

suspensionis designed and fabricated with the hope 

that it is very much economical and help full to all 

vehicles to produce the compressed air. 
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ABSTRACT 
 

In the hill station, the most common problem to the drivers is to park their cars in the slope and to start up the 

car. While waiting in the traffic, the cars must move on step by step very slowly, this situation is a difficult one 

for the drivers to make their car not to roll back in the slope. So, the mechanism has to be developed to stop the 

vehicle from rolling back and it should not stop the vehicle in accelerating forwards. This function can be 

achieved by using the ratchet and pawl mechanism. We also used a pneumatic cylinder which is useful when 

we wanted to drive in reverse direction. The present invention provides a wheel braking torque sensor disposed 

within a wheel brake so that when the vehicle is accelerated and effects corresponding wheel braking torque 

changes within the brake, the change in torque is sensed and provides an input to either a solenoid connected 

with the mechanical brake control device or to the control circuit connected to the braking assistance servo-

motor in order to effect operatively a release of the brakes from the applied position to a released position and 

permit movement of the vehicle. 

Keywords : Ratchet, Pawl, Anti-Roll, Brake 

 

I. INTRODUCTION 

 

It's a situation that every driver is familiar with. 

You're driving your car up a hill and at the top of the 

incline is an intersection with a traffic light. The light 

is red and there are already two or three cars stopped 

in front of you. You ease down on the brake pedal 

and come to a stop behind them. Soon, another car 

pulls up just a few feet behind you. As the light turns 

green, you release the brake. If you're driving a 

manual transmission, you step on the clutch with 

your left foot and move your right foot to the 

accelerator pedal. At this point there's nothing 

stopping your car from rolling backward except the 

braking force of the engine, and if you're using a 

clutch even that force is gone. Gravity starts pulling 

you back down the hill, straight toward the bumper 

of the car behind you. What do you do? Do you panic 

and hit the brake? Do you let your car drift into the 

next car in line? Well, probably not. If you've been 

driving for any length of time, your reflexes take over. 

You simply step on the accelerator and gradually 

bring the engine up to speed. If you're driving a 

manual transmission,you press the accelerator as you 

simultaneously let up on the clutch. The car moves 

forward. Disaster averted. 

 

system to improve the efficiency of the vehicle. The 

suspension system used for the regeneration of 

vibration energy is called regenerative suspension 

system. One of the important losses is the  energy 

dissipation from the vibration of suspension system. 

 

II.  LITERATURE REVIEW 

 

2.1 WORK DISCUSSION 

In this paper the work for the system is described, in 

this paper the mechanism has been developed to stop 

the vehicle from rolling backwards when the vehicle 
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is moving in the hill roads. Ratchet and Pawl 

mechanism has been identified to arrest the motion to 

the front axle. Anti-Roll Back mechanism has been 

fabricated and tested on the front axle assembly. The 

mechanism works well. 

 

In this work, Ratchet and Pawl mechanism is 

identified to arrest the backward motion to the car. 

The ratchet is placed in the front drive shaft and the 

Pawl is fitted with the frame. When the vehicle is 

moved in the hill road, the lever has to make the pawl 

to touch the ratchet. If the vehicle tends to move 

backward direction, the pawl would stop the ratchet 

to move Counter Clock-wise direction with respect to 

front wheel. 

 

As the vehicle is in neutral position, the pawl engaged 

the ratchet and the vehicle did not move in backward 

direction. So, the hand brakes need not to be applied. 

When the vehicle is in moving condition, the 

engagement between the ratchet and pawl is detached. 

 

2.2.HISTORY OF HILL HOLDER- 

Hill-Holder is a name for the mechanism invented by 

Wagner Electric and manufactured by Bendix Brake 

Company in South Bend, Indiana. Studebaker and 

many other carmakers offered the device as either 

optional or standard equipment for many years. It is a 

device that holds the brake until the clutch is at the 

friction point, making it easier to start up hills from a 

stop in manual transmission automobiles. It was first 

introduced in 1936 as an option for the Studebaker 

President. By 1937 the device, called "Noro" by 

Bendix, was available on Hudson, Nash, and many 

other cars. Another name for the mechanism is a hill 

hold control (HHC). 

 

In layman’s terms, the modern hill-holder function 

works by using two sensors, in concert with the brake 

system on the vehicle. The first sensor measures the 

forward-facing incline (nose higher than tail) of the 

vehicle, while the second is a disengaging mechanism. 

The 1930s-1950s Noro used a ball bearing as a check 

valve in the hydraulic brake line; when the car was 

on an uphill incline, the ball rolled back and blocked 

the brake line - when the car was level or facing 

downhill, the ball rolled away, leaving the line free. 

The clutch linkage slightly dislodged the ball when 

the clutch was released, enabling the car to move 

away from a stop. 

 

III. CONSTRUCTION AND WORKING OF ANTI 

ROLL SYSTEM 

 

In this work, Ratchet and Pawl mechanism is 

identified to arrest the backward motion to the car. 

The ratchet is placed in the front drive shaft and the 

Pawl is fitted with the frame. When the vehicle is 

moved in the hill road, the lever has to make the pawl 

to touch the ratchet. If the vehicle tends to move 

backward direction, the pawl would stop the ratchet 

to move Counter Clock-wise direction with respect to 

front wheel. 

 

As the vehicle is in neutral position, the pawl engaged 

the ratchet and the vehicle did not move in backward 

direction. So, the hand brakes need not to be applied. 

When the vehicle is in moving condition, the 

engagement between the ratchet and pawl is detached. 

We also introducing the Push button operated Single 

acting cylinder. The single acting cylinder is useful 

when a driver wants to drive vehicle in the reverse 

direction. The pneumatic cylinder will move in 

forward direction and the linkages will move for 

predetermined direction. This will provide to ride in 

reverse direction too. 

 

IV.  DESIGN 

 

4.1.1 DESIGN OF FRAME: 

Material used –mild steel, square pipe 

Area=1.5*1.5inch=38.1*.8.1=1451.61 mm2 

Length of link=20 inch=508 mm 

Weight of project=15 kg= 15*9.81 =147.15 N 

1. Effective length 

Effective length, when both end fixed, 

Le=
 

 
=
   

 
=254 mm 

2. Internal Area 
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Internal width and depth, which have 3 mm 

thickness, 

d=b=38.1-2*3 =32.1 mm 

3.Moment of inertia  

I=
       

  
=
                     

  
=87118.902 mm4 

 

4. Crippling load by Euler’s formula 

Pc=
    

   =
                      

    = 

=2798.46 KN 

 

4.1.1.2 FRAME DESIGN 

Material used –mild steel, square pipe 

Area=1.5*1.5inch=38.1*.8.1=1451.61 mm2 

Length of link=30 inch=762mm 

Weight of project=15 kg= 15*9.81 =147.15 N 

Solution 

1. Effective length 

Effective length, when both end fixed, 

Le=
 

 
=
   

 
=381 mm 

2. Internal Area 

Internal width and depth, which have 3 mm 

thickness, 

d=b=38.1-2*3 =32.1 mm 

3.Moment of inertia 

I=
       

  
=
                     

  
=87118.902 mm4 

 

4. Crippling load by Euler’s formula 

Pc=
    

   =
                      

    
= 

=1243.875 KN 

 

Specifications of Double acting cylinder used - 

Cylinder Bore: 25 mm 

Stroke: 25 mm 

 

Volume of air exhaust from piston and cylinder = 

Stroke × Area of Piston. 

= 100 x (π/4 × D2)     

= 12271.84 mm 3 

 

Outward force of cylinder=pressure *area 

=0.4*π/4*D2 

=0.4*π/4*252 

Inward force of cylinder= pressure *area(eff 

=196.34 N 

ective) 

=0.4*π/4*(D2-d2) 

=0.4*π/4*(252-72) 

=180N 

 

4.1.2 DESIGN OF RATCHET AND PAWL 

4.1.2.1 DESIGN OF RATCHET: 

Max. torque transmitted Mt =20 kg-cm= 1.962 

No of teeth Z=10 

Ψ=b/m =2 (assume) 

Max. Tensile strength=St=250 N/mm2 

Bending stress σb= St/2 =250/2 =125 N/mm2 

Solution 

M=  √
     

    

 
 

=  √
     

        

 
 

m=0.09224mm 

but minimum value of module is 6 so that m=6 mm 

a=m=6 

h=0.75 m=0.75*6=4.5 

b=ψm=2*6=12 

D=Zm=10*6=60 

P=
   

  
=
         

    
 

=0.0654 

Mb=Ph=0.0654*4.5 

=0.2943 

 

4.1.2.2 DESIGN OF PAWL: 

Mb1=Pe1 

σ 
    

    
+

 

  
 

=2.98*10^-3‹56.25 

Hence our design is safe 

 

4.1.3 DESIGN OF SHAFT: 

Data: 

Shaft length=28” 

M.S. Material used 

Material properties, 

Syt=460 N/mm^2 

Sut=700 N/mm^2 

Permissible shear stress, 
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0.3*syt=0.3*400=138 N/mm^2 

0.18*Sut =0.18*700 =126 N/mm^2 

τ =0.75*126=94.5 N/mm^2 

chain velocity=v=(ZPN)/ (60*10^3) 

= (18*9.525*100)/ (60*10^3) 

= 0.2857 m/s 

PA= (1000*kW)/v 

 

kW=(2πNT)/60*1000 

= (2π*100*1.962)/60*1000 

= 0.02054 

PA= (1000*0.02054)/0.2857 

=71.89 N 

Force on ratchet P=0.0654 

Bending force on shaft, 

Mb= PA*12” +P*24” 

=71.89*12*25.4+0.0654*24*25.4 

=21951.93 N-mm 

Mt= (60*10^6*kW)/(2πN) 

= (60*10^6*0.02054)/(2π100) 

=1961.42 N-mm 

τ=16/ (πd^3)√         
 

 

=16/(πd^3)√                    
 

 

D=10.59 mm 

Next standard value of shaft diameter is 12 mm. 

 

4.1.4 DESIGN OF BEARING: 

Shaft diameter=12 mm 

Fr=71.95 N 

L10h=20000                                                     

Bearing life in million revolutions, 

L10= (60*n*l10h)/10^6 

= (60*100*20000)/10^6 

= 120 N 

Load, P 

P=(xFr+yFa) S 

=(1*71.95+0)1.1 

=79.15N 

C=P(L10)1/b 

=79.15(120)1/3 

=390.40 N 

We select bearing no.6201 for diameter 12 mm. 

 

 

4.1.5 DESIGN OF CHAIN: 

chain -06 B 

pitch -9.525 mm 

roller diameter, d1=6.35 mm 

width, b1=5.72 mm 

transverse pitch pt.=10.24 mm 

z1=18 

z2=18 

approximate center distance, 

a=40p 

=40*9.525 

=381 mm 

No of links, 

Ln=2  
 

 
  +

     

 
 (

      

  
)   

 

 
  

=2(
   

     
)+

     

 
   

=98 

 

4.1.6 DESIGN OF SPROCKET: 

Used chain no.06B 

For Z=18 

From table no 14.1 

Pitch, P=9.525 

Width between inner plates, b1=5.72 

Roller diameter, d1=6.35 

Transverse pitch pt.=10.24 

1.pitch circle diameter 

D=
 

           
 

=
     

            
 

=54.85 mm 

Top diameter (Da) 

(Da)max=D+1.25p-d1 

=54.85+1.25*9.525-6.35 

=60.4 mm 

Root diameter, 

Df=D-2r1 

But roller seating radius(r1) 

(r1) max=0.505d1+0.069√  
 

 

=0.505*6.35+0.069√    
 

 

=3.33 mm 

Df=D-2r1 

=54.85-2*3.33 

=48.19mm 
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Tooth flank radius(re)max=0.008d1(Z2+180) 

=0.008*6.35 (182+180) 

=25.6 mm 

(re)min=0.12d1(Z+2) 

=0.12*6.35 (18+2) 

=15.24 

Roller seating angle (ά)max=(120-90/Z) 

= (120-90/18) 

=115 

(ά)min=(140-90/Z) =140-90/18 

=135 

Tooth height above the pitch polygon 

(ha)max=0.625 p-0.5d1+0.8p/Z 

=0.625*9.525-0.5*6.35+0.8*9.525/18 

=3.2 mm 

(ha)min=0.5(p-d1) 

=0.5(9.525-6.35) 

=1.58 mm 

Tooth side radius (ax)=p 

Tooth width bf1=0.95b1 

=0.95*5.72 

=5.434 mm 

Tooth side relief (ba)=0.1p 

=0.1*9.525 

=0.9525 mm 

 

V. ADVANTAGES AND DISADVANTAGES 

 

ADVANTAGE: 

A. Design of system using Mechanical components. 

B. Easy to understand and design. 

C. Low cost of System. (Components and 

manufacturing) 

D. Overall low cost as compared to electrical 

system. 

E. It moves in one direction 

 

DISADVANTAGES: 

A. The device works in one direction only. It will 

not restrict the rolling back  

B. For driving the vehicle in reverse direction, it 

requires manual deactivation of the device. 

C. To change the direction of motion, every time 

it requires activation or deactivation of the 

device manually. 

 

VI. APPLICATIONS AND FUTURE SCOPE 

APPLICATIONS: 

 

 It used in modern vehicles. 

 SUV- Mahindra, TATA, Volkswagen. 

 Heavy Vehicles- Eicher, Ashok Leyland, 

TATA, Volvo. 

 

VII. FUTURE SCOPE 

 

 Avoiding accidental damages. 

 Avoiding backward motion of vehicle during 

hill climbing condition. 

 

VIII. CONCLUSION 

 

The project entitled “Anti roll system’ aims to provide 

a proper and efficient technique to reduce accidents. 

Provides a low cast method for technical and 

automobile purpose to maintain the vehicles. This 

project we can deal to oppose the reverse direction of 

vehicle at hill climbing condition. 
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ABSTRACT 
 

In ordered to propelled dead weight type automatic guided vehicle, we have treated rack pinion mechanism to 

conventional AGV in order to acquires self-propelled motion to materialhandling conventional AGV by 

utilizing rack and pinion motion transfer in this type of mechanism we have using rack and pinion type gear 

rack and pinion type gear are connected to platform, four springs are connected each corner of the platform so 

it will be acts power saving units. When dead weight is kept in the platform, platform moves downward 

direction so there exist gear train, it is subjected to lower portion (front or real axle of the vehicle). When 

gravitational force is applied on the platform and then platform is moves downward direction. When weight is 

removed from the platform, vehicle move backward direction without application of external force. 

Keywords: Rack-Pinion;Spring; AGV; weight. 

 

I. INTRODUCTION 

 

Material handling equipment is equipment that relate 

to the movement, storage, control and protection of 

materials, goods and products throughout the process 

of manufacturing, distribution, consumption and 

disposal. Material handling equipment is the 

mechanical equipment involved in the complete 

system. Material handling equipment is generally 

separated into four main categories: storage and 

handling equipment, engineered systems, industrial 

trucks, and bulk material handling. Material handling 

is process of movement of job or material from one 

place to another place i.e. from one machine to 

another store room to machine shop or from machine 

shop to store. In many industries material handling is 

automated but it requires more electricity and it is 

main contribution of price of the product. Some 

small-scale industries material handling is manually 

material handling is risk full or harm full to workers 

or manpower. 

 

 

II. LITERATURE REVIEW 

 

Material handling equipment is the media of 

transportation of material from one location to 

another in a commercial space. Spring operated 

material handling equipment has huge load carrying 

capacity, large covering area simplified design, easy 

maintenance, and high reliability of operation. This 

paper is mainly based on for material handling is not 

required external power i.e. electrical. According to 

industrial review the power which has been utilized 

for production out of which 32 to 35% of power is 

only utilized for material handling during the 

production which is unnecessarily wasted and hence 

the total cost of final product will increase. 

 

 

III. AIM AND OBJECTIVES 

 

The aim of this project is to minimize human effort 

by using weight operated material handling 

equipment for transferring material from one place to 

other without any power source like electricity. 
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The main objective of material handling equipment is 

to minimize the damages during manual transmission 

of material and transfer material to desired place. It is 

used to improve working condition viz. providing 

safety, reducing fatigue and job effort, etc. In this 

project, we focus on transition of material without 

electricity for more conservation of energy, because 

today the energy sources are fast depleting with time. 

 

IV. WORK DISCUSSION 

Material handling is main operation in industry. 

Material handling involves transfer of jobs from one 

machine station to another storage and packaging. 

Weight operated material handling device has large 

load carrying capacity, less or no maintenance. This 

device has more reliability. This paper develops the 

problem of different types of material handling 

equipment in a typical material handling system. 

Spring operated material handling equipment has 

large load carrying capacity, easy maintenance, and 

high reliability of operation. Material handling 

equipment is the media of transportation of material 

from one point to another in a commercial point or 

space. This material handling equipment paper is 

not only based on for material handling, it is not 

required external power i.e., electrical, it totally 

operate and depends on weight of material or job. 

Industrial material handling device are operating on 

electrical power, but this device does not required 

electricity, it is operate on weight of job. This paper 

is based on two mechanical mechanisms which are 

rack and pinion and chain and sprocket 

arrangement. This material handling device 

eliminates the manual material for short distance 

between two machine stations. These material 

handling devices also reduce the pries of the product 

by minimizing material handling cost. These also 

reduce the cost of power. In this device potential 

energy of the job is used to transfer of the job.  

 
Figure 1 

 

V. CONSTUCTION AND WORKING 

 

In its simple construction 90cm height supports 

frame structure is carried out four wheels. To these 

structure three horizontal rigid shafts and two 

vertical shafts attached. Horizontal Shaft diameter is 

20cm and vertical shaft diameter is 20cm.frame 

length structure length is 60cm, width42cm. Six 

bearings are used in this project. Two attached to 

top of the structure and four are attached at bottom 

portion of the project. Two coil springs are used in 

vertical shaft its wire diameter 2cm and coil 

diameter 20cm. chain sprocket inner and outer 

diameter is 18cm and 6cm respectively. Rack and 

pinion vertical engaged and disengaged. Top shaft 

attached maximum diameter sprocket and bottom 

shaft attached minimum diameter sprocket for 

maximum efficiency purpose. Chain engaged both 

the shaft. When load increase then firstly top shaft 

rotates then bottom rotate. When we keep 35kg or 

more weight of job or work piece on top plate then, 

plate will go to downward side. At that time rack 

and pinion engages gradually then simultaneously 

pinion engaged to the pedestal bearing shaft. These 

pedestals bearing maintained balance between rack, 

pinion and shaft. So, at that time spring will be 

compressed.  With the help of rack and pinion 

pulley also rotate clockwise then simultaneously 

chain also rotate and chain engaged to the main axle 

or shaft. It will be rotate then obviously wheel also 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 

 

 226 

rotate. Then vehicle travel near about 10feet 

distance. After vehicle travels some distance and the 

job or work piece is removed from top most plate 

then spring forces moves to upward and release its 

compresses. Spring regains its original condition at 

that time chain sprocket rotate anticlockwise and 

pulley also rotate means rack and pinion gradually 

rotate. And vehicle moves backward side means 

after removing weight vehicle goes to its original 

Position.   

 

DESIGN OF GEAR  

As in our project when near about 20 kg weight is 

placed then the input rotation of pinion gear is 1 

rotation. This rotation is transmitted to big sprocket 

having 27 teeth. The big sprocket is again connected 

with small sprocket having 18 teeth. Now we 

calculate number of rotation of small gear  

As we know,  

                                      Big gear rotation              N 

small gear   

   
                                       Small gear rotation             

N big gear  

                       =         27÷18 

    x = (27*1)/18 

                     x = 1.5  

Small gear rotation    = 1.5 rotation  

 

The same rotation of small sprocket is transmitted to 

big gear as it is mounted on same shaft. But we 

selected rack and pinion at one moment near 3 

revolutions at first shaft, so we get the final rpm is 

147rpm.  

DESIGN OF SHAFT 

Calculation of torque induced on the shaft:  

Manual load applied by is 139 kg.   

Radius of pinion is 30mm.  

So  

Torque transmitted  

 T = F x L x FOS    

T = 139 x 9.81 x 30x 1.5  

T = 6135.92N-mm  

DESIGN OF CHAIN  

We know that torque is 6135.92 N-mm  

RPM is 147 rpm  

Therefore, we can calculate power as   

P= (2 *N*T)/60  

 P=944.5W     

For 200 rpm and 1180 W, 08B simple roller chain 

is selected.  

Characteristics of 08B roller chain according to 

IS:2403-1991  

Pitch:12.7mm  

Roller dia.:8.5mm  

Transverse pitch:13.9mm  

Breaking load: 17.8KN  

 

6.3 DESIGN OF CHAIN SPROCKET 

Pitch: 12.7mm  

Pitch circle dia.: P*cosec (180/T)  

For T=26     D=105mm  

For T=16     D=65mm  

  

DESIGN OF BEARING  

Selecting bearing number 202  

Inner dia: 15 mm  

Outer dia: 35 mm  

     Width: 11 mm 

 

DESIGN OF PINION  

 Selecting the module of pinion gear from design data 

hand book m = 2.5 mm  

              For m = 2.5 mm we take following data from 

design data hand book  

Pressure angle (Ф)     = 200  

Addendum(m)             = 2.5 mm  

Dedendum                   = 1.25 m   = 3.125 mm  

Working depth            = 2*2.5 = 5 mm  

Min depth                    = 2.25*2.5 = 5.625 mm  

Thickness of tooth      = 1.5708*2.5   = 3.927 mm  

Fillet radius                 = 0.4 m =1 mm  

Min no of teeth of pinion for intermittent service & 

in hand operated operation is 28 as per requirement.  

Selecting no of teeth on pinion gear   Np   = 28teeth  

Allowable stress for pinion made of semi steel = 126 

N / mm2 
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Checking beam strength of pinion using  

 

VI. CONCLUSION 

  

The project then worked out displays results as 

expected.  Material handling operations involve 

raw material movements, work-in process, 

subassemblies, finished products, tools, and other 

support materials from one point to another in 

the plant  These include capturing all relevant 

data related to the warehouse ‘s operation 

measuring how many times an item is touched 

from the time it is ordered until it leaves the 

building, making sure you are using the proper 

picking technology, and keeping system 

downtime to a minimum. Material can handle by 

job weight then there is no required extra energy 

for transport or travelling purpose. 

 

VII. ADVANTAGES AND    DISADVANTAGES 

 

ADVANTAGES  

• Unobstructed movement  

• Flexibility  

• No anyone power required   

• Greater reliability  

• Less environmental problems.  

• Lower investment  

• Higher operating savings on long run  

• Minimal labor cost  

• Easy maintenance  

• Easy to interface with other systems  

 

DISADVANTAGES 

• Working efficiency is less, because of 

mechanical components compared to 

hydraulic system. 

• Wear of gear is possible 
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ABSTRACT 
 

A mobile ad hoc network is a collection mobile node and those nodes are dynamic. MANET has several 

advantages over other wireless network. As in traditional wireless network, reactive protocols and pro-active 

protocols are used to obtained route. Lifetime extension is a key design issue for MANET with battery-operated 

nodes. The residual battery  (capacity) at each node remains can be utilize to find route with the objective of 

maximizing lifetime of MANET. Based on these works, a new Smart Routing protocol (SRP) is proposed to 

improve the lifetime of MANET. In this protocol residual energy information (REI) of sensor nodes are 

considered to choose the Smart Route and time constrained is enforce so that this route must be short route. In 

this paper, route discovery process according to Smart Routing Protocol, Frame sequencing and several 

advantages are discussed. 

Keywords :  MANET, Frame, route discovery process, smart routing algorithm, advantages. 

 

I. INTRODUCTION 

 

MANET stands for “Mobile Ad Hoc Network”. 

During the 1980 emergence of Internet Emerging 

Task Force (IETF) termed the Mobile Ad Hoc 

Network. A MANET is a type of ad hoc network 

where change in position and configuration of those 

mobile devices itself on the fly, this makes MANET 

more reliable. Because MANETS are mobile, they can 

use wireless connections to connect to various 

networks. This can be a standard Wi-Fi connection, 

or another medium, such as a cellular or satellite 

transmission. Some MANETs are restricted to a local 

area of wireless devices (such as laptop computers), 

while others may be connected to the Internet. 

 

Since, MANET is a self-organizing and self-

configuring multi-hop wireless network where the 

structure of the network changes dynamically. This is 

mainly due to the mobility of the nodes.  In this 

network, data is sending from one node to the other 

node or I can alleged that to and from each node in 

the network this stated that each node present in the 

network behaving as router. Each node in the 

MANET uses wireless interface to communicate with 

the other nodes. These networks are fully distributed, 

and can work at any place without the help of any 

fixed infrastructure such as access points or base 

stations. [4] 

 

This type of network is inexpensive and can be 

convenient to use where infrastructure is not 

available. Also this can useful in the field of tactical 

network to maintain an information network 

between the soldiers, vehicles, and military 

information head quarters. Power saving is one of the 

decisive consequences for almost all kinds of mobile 

devices supported by battery powers. Without power, 

any mobile device will become useless. Battery power 

is a restricted(fixed)resource, computing and 

communication technologies is advance but the 

research in battery technology is not likely progress as 

fast as necessary. Hence, how to lengthen the lifetime 
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of batteries is an important issue, especially for 

MANET, which is all supported by batteries. 

Most of the time network fails due to various reasons 

but power consumption is one of the fare problems. 

Hence, defining Smart Routing protocol which is 

working on present battery percentage at each 

node  .The node having maximum battery percentage 

will stamped as route this process continue till the 

packet reached to the destination in defined time 

limit and accordingly route will discover and define 

this route as Smart Route. In this way data will 

transferred from sender to receiver successfully 

through obtained smart route [1]. 

 

II. EXISTING SYSTEM 

 

As shortest path routing protocol is widely used in 

wireless network. This protocol uses lots of algorithm 

to find the shortest path from source to destination. 

Dijkstra’s, link state and bellman-ford algorithms are 

famous which used in real time wireless network. 

 

All above mentioned algorithm find the shortest path 

according to different criteria but no algorithm 

assured the lifetime of network. Even, if the protocol 

find shortest path but would not be best for 

transmission of large amount of data. Because 

network may be fail due to energy constrained nodes. 

Hence, proposed system find the path according to 

current battery percentage and uses time constrained 

to find path. In this way, protocol will overcome the 

existing protocols.  

 

III. FRAME SEQUENCING 

 

While designing smart routing protocol, I am  

consider the sequence of frames from source-node-

destination. As data sending process start, first route 

finding frame send from source. This frame travel till 

destination using each possible route by getting (or 

stamping) battery percentage and address of all  nodes 

including source and destination. Then smart route 

will be calculated according to smart routing 

algorithm and frame will reverse as a route frame till 

the source having smart route as content. 

Now source will get routes from route frame and 

smart route will be obtained from this frame. Then 

source will send data frame content as legitimate data 

according to chosen path and this  data frame is 

unique because it has Frame ID which is nothing but 

auto generated random number. 

 

As the data arrived at destination, pop up box will 

shown that new message is arrived .After clicking on 

OK button data will be save at receiver side and 

acknowledgement will be send using ACK frame 

through  smart route.     

 

IV. ROUTE DISCOVERY PROCESS: 

 

Consider the below network, connecting five mobile 

devices altogether  wirelessly named as  node1, node2, 

node3, node4, node5 and has a present battery 

percentage 40%, 70%, 65%, 85%, 95%  respectively. 

Whereas node1 is a source and node5 is destination 

and the rest node are intermediate nodes. whenever 

data is send from node1 i.e. source node to node5 i.e. 

destination node at this time first route finding frame 

will broadcasted to find the route instead of sending 

directly data frame (i.e. data). This route frame will 

move forward by stamping each host name and 

current battery percentage of  each node in his node 

list whenever this route move backward this frame 

called as dirty frame and will destroy on this node. 

This can be illustrated as: when route finding frame 

moves  forward  from node2 to node1, node3, node5 

and this frame may be travel backward to node2 to 

find the multiple route but this creates circular 

weights hence on node2 this frame will destroy so 

that merely unique frame will reached to the 

destination. Now the possible route will be obtained 

at receiver side having host (node) name with its 

battery percentage. According to Smart Routing 

Algorithm route will calculated and obtained route is 

node1 to node4 to node5 having minimum battery 

percentage is 85 which is maximum battery 

percentage while looking at others minimum battery 
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percentage. In this packet, no node is present who 

have battery percentage less than 85% by default 

source and destination is 100% because here 

operation is going on which should be active all time. 

Hence, while performing operation, I had assumed 

that source and destination will not be drained 

because those are the two nodes where operation is 

going on and result will be found. As the data reached 

to the destination i.e. node5 will send an 

acknowledgement to source node that data is 

successfully received by distinguishing frame id 

which will be generated automatically by using 

automatic random generator. After all this data might 

not be transmitted due to any cause which is not 

considered before then source node will get negative 

acknowledgement which will again send the same 

data and whole operation or process will be again 

performed [2]. 

 

 
 

 
Fig.1. Mobile Ad-hoc Network (bidirectional) 

 

 

 

 

V. SMART ROUTING ALGORITHM 

 

Suppose the following routes are obtained at receiver 

side, from above fig: 1. Mobile Ad-hoc Network 

(bidirectional). Here node1 is a source and node5 is 

destination so consider those nodes has 100% battery 

percentage because this node should not be drained or 

algorithm should not consider them as a node having 

little battery percentage than any other nodes while 

performing calculation which may result in invalid 

discovery of route. 

         Syntax: Intermediate node name (battery 

percentage) 

(1) node1 node2(70) node5, here 70% is 

minimum battery percentage 

(2) node1 node3(65) node5, here 65% is 

minimum battery percentage 

(3) node1 node4(85) node5, here 85% is 

minimum battery percentage 

(4) node1 node3(65) node2(70) node5, 

here 65% is minimum battery percentage 

(5) node1 node2(70) node3(65) node5, 

here 65% is minimum battery percentage 

(6) node1 node3(65) node4(85) node5, 

here 65% is minimum battery percentage 

(7) node1 node2(70) node3(65) node4(85) 

node5, here 65% is minimum battery percentage 

(8) node1 node4(85) node3(65) node5, 

here 65% is minimum battery percentage 

(9) node1 node4(85) node3(65) node2(70) 

node5, here 65% is minimum battery percentage 

Here, minimum battery percentage is calculated from 

all obtained route and from which the route which 

has maximum battery percentage i.e. route number 3 

has 85% as maximum battery percentage is selected as 

“SMART ROUTE” which shown in fig.1 using green 

colour. It assures that no node is having less battery 

percentage than 85% in selected route hence this is 

our smart route which will definitely maximize the 

lifetime of MANET. 
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VI. ADVANTAGES 

 

A. Network Lifetime: As this protocol, discovered 

route using maximum battery present at each node 

even if the power consumption is more but the 

network will stay longer than traditional network 

which is not working on present battery percentage.   

B. Route is short: Number of route are obtained but 

the route which come in  defined time limit  only this 

route will consider for smart route calculation. Time 

constrained is enforces on the obtained route so that 

selected route should be short. 

C. Router Free: In this internet can be connected 

without any wireless router is one of the vantage of 

using MANET. As MANET has no centralized 

authority i.e. data is flowing to from each node hence 

all node act as router. 

D. Cost: This is a type of network where 

infrastructure is not consider hence the network 

becomes more economical. 

E. Scalable: This type of network allows 

accommodation of more nodes. 

F. Fault tolerance: smart routing protocol help to 

prolong the network lifetime. Also routing and 

transmission protocols are designed to support 

connection failure in MANET. 

G. Data loss decreases: As the route obtained assured 

that it maximize the lifetime hence data will 

successfully transmitted till the connection has no 

disturbance. Also ACK frame letting know whether 

data is transmitted or not. 

H. Support Large Data: Using this protocol large and 

very large data can be sent because it assured that this 

network would survive more than any other type of 

network. Hence network would not fail in between 

data transmission if data is large. 

 

VII. CONCLUSION 

 

In this paper, I am elaborating Smart Routing 

Protocol (SRP), a routing protocol to enhance the 

lifetime of a mobile ad hoc network. In a concern of 

disseminating data more fairly among nodes it is 

crucial to define a battery-based ad-hoc routing 

protocol. A battery based smart routing algorithms 

would take into account the current battery level of 

nodes to determine the route in the network. The 

intention of such approach is to prevent smart routing 

path from node (discharging) having little battery 

comparatively other node in network so that the 

communications will stay longer as such node will fail 

probably before transmission of data.  
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ABSTRACT 
 

This system is about a driving behaviour it is simply called as car following system .As Driving behaviour can be 

affected by many factors but especially a speed. As in this time people are always in so rush to reach their 

destinations it may also tends to the major accidents. The proposed system is used to monitor the driver’s 

behaviour to prevent the road accidents or it may help us in some criminal activities on road. It is helps us to 

improve the important aspects like road safety. 

Keywords : car data mining, java, behaviour pattern, dada sets, speed, generic algorithms, longitude, latitude, 

GHR model. 

 

I. INTRODUCTION 

 

As the numbers of vehicles around us are increasing 

day by days the number of road accidents are 

happenings the importance of traffic safety is obvious; 

traffic accounts for many leads deaths and injuries. 

Road traffic injuries caused an estimated 1.26milion 

per year as a result of traffic crash. Thus the measure 

can be taken researcher has developed several 

monitoring techniques which monitors either driver 

behaviour or road conditions using specialized 

hardware had been installed inside or roadside which 

is expensive and also requires maintenance.   

Our proposed system is all about to follow and 

determine the speed of the vehicle using dataset. 

Dataset it mainly contains the following factors these 

are vehicle identity no, latitude, longitude of the 

vehicle. Latitude and longitude are important factors 

for calculating the distance between two vehicles. 

Proposed system generate a driving pattern depend on 

the distance covered by the vehicle and the different 

location. This will help to determine the driving 

pattern of the driver depending on speed, distance 

and time. The system uses a dataset and calculates the 

output depending on given respected input. Also we 

are using two methods of mapping i.e. segmentation 

and the clustering. Using of collaborative filtering on 

datasets will help us to improve the overall accuracy 

of the system. 

 

II. LITERATURE SURVEY 

 

2.1 Capturing driver behaviour: 

 

To study the relationship between risk understanding 

and perception, and its impact on risky driving 

behaviour it is necessary to capture a driving pattern, 

frequency, time and location of different behaviours 

and influencing factors.  Using Cell Phone Sensors to 

Analyse Driving Behaviour pattern, Safe Driving 

Using Cell Phones, Driving Style Recognition using a 

Smartphone as a Sensor Platform, Analyzing Driver 

Behaviour using Smartphone Sensors: A Survey, 

Integrated Computing System for measuring Driver 

Safety Index, Driver behaviour analysis and route 

recognition by hidden Mark or models and etc are the 

methods and algorithms used to captures the driver 

behaviour using smart phones, GPS etc. 
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2.2. Review of simulation models: 

 (Linsen Chong, Montasir M. Abbas,  Alejandra 

Medina, John Janson Olstam, Adreas Tapani, T.V 

Mathew, M. Pursula, Y. Zang, S.O. Simonson,  M. 

S .Metkari) 

 

Traffic simulations are a most used tool in the 

research of traffic systems. A traffic simulation model 

has been classified into several sub models; each 

model plays an important role in one specific task in 

the simulation. Car following models use today’s most 

popular car following models AIMSUN. Most popular 

car-following models have been enclosed in micro 

simulation software, such as the Pipes model in 

CORSIM , the Gipps model in AIMSUN, the Fritzsche 

model in Paramics , and the Wiedemann model in 

VISSIM. The GHR model uses speed difference and 

distance between vehicles i.e. space headway as 

stimuli to compute increasing accelerator of the 

following vehicle. The Wiedemann model divides 

headway and speed difference space into several 

driving regimes with pre defined thresholds, where 

the following vehicle reacts differently each regime. 

The Gipps model uses vehicle dynamics as constraints 

and derives acceleration of the following vehicle from 

estimated deceleration of the leading vehicle. 

 

2.3. Car-following data collection methods: 

 

Car following system research it most of the cases 

collect vehicle trajectory data through various means, 

including naturalistic, simulator, and video data 

collection methods.  

 

2.4. Car following models: 

 

Car-following models are designed to process various 

stimuli, such as the distance between two vehicles, 

and action or reactions of drivers such as the driver 

decelerating to maintain a certain following distance. 

The main categories of car following models are 

action-point or psychophysical models, linear models, 

nonlinear models, and combination models. Action-

point or psychophysical models divide car following 

periods into different regimes that represent a driver’s 

intended action. For example, a driver intending to 

follow a lead vehicle will accelerate and decelerate in 

an attempt to maintain desired following distance. 

Linear and nonlinear car following models are very 

similar in that they mainly process the headway and 

the difference in speed between the lead and 

following vehicles with some calibration parameters 

to create the action of the subject vehicle usually in 

terms of acceleration. Combination models are the car 

following models that combine the characteristics of 

both psychophysical and nonlinear or linear models.  

 

GHR model:  

 

 We use GHR model in this project. The GHR model 

is the most well-known car following model. It was 

developed by Chandler et al. (1958) 

 An(t) = cvmn(t){ Δv(t – τ )/ Δxl(t – τ )}                

 

where  

an (t)        acceleration of the subject vehicle at time t;  

vn (t)        speed of the subject vehicle at time t;  

τ               perception reaction time of the driver; 

 Δv(t−τ)   relative speed at time t minus τ; 

 Δx(t−τ)   space headway at time t minus τ;  

n              vehicle index of the follower vehicle;  

c, l, m      model parameters. 

 

The GHR model relates the acceleration to the 

current speed, the relative speed, and the space 

headway. With numerous clusters, the resulting 

number of calibration parameters is still 120 

parameters (4 model parameters times 30 clusters) for 

car drivers and 120 parameters for truck drivers. The 

use of more complicated models would potentially 

decrease the error at the expense of additional 

complexity. 

 

The GHR model is used in this paper for two purposes. 

The first is to express the transfer function between 

states and actions, and the second is to show that the 

GHR model can improve performance through the 

application of segmentation and clustering design 
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method.  A genetic algorithm was used to minimize 

the root-mean square error (RMSE) between the GHR 

output and the observed data. 

  

III. PROPOSED SYSTEM 

 

This is about the improving the overall accuracy of 

the driving based on the input dataset as in the 

existing system, there is no optimum pattern analysis 

done for the driving patterns, as all the analysis is 

done based on the rules decided by the researchers. 

But, this approach does not give an accurate analysis 

of the driving patterns of the user, in this system we 

try to get more combinations with the input query 

this may not be accurate. This will make the pattern 

faulty, and the actions taken on the basis of this 

analysis will not be correct too. The proposed system 

analysis the driving patterns of the drivers. In this 

approach we apply Genetic Algorithm on the dataset 

to find the patterns of driving. In this system Genetic 

algorithm is used to collect the information from the 

given dataset of the vehicles and it will calculate the 

solution for the driving patterns. It will track location; 

Speed of the vehicle as well as the driver’s identity no. 

it improves road safety.   

 

IV. Modularizing the Project 

 

 Datasets Reader 

 Pattern 

 Module1 

 Module2 

 Result analysis 

 GUI 

Datasets Reader 

Datasets Reader is use for search detail of car, like car 

speed, distance travel by car, car driver number, car 

entry number. 

 

Pattern 

In Pattern there is Query of car attributes. In this 

project there is four query which is driver number, 

speed of car, distance travel by car, and entry number. 

1. COLLECTION OF INPUT DATASET QUERIES 

In this module, there is declaration of driver number, 

latitude i.e. speed of car, longitude i.e. distance travel 

by car and entry number of car. 

 

2. APPLY ALGORITHUMS AND METHODS TO 

ANALYSE THE COMBINATIONS FROM THE 

DATASETS 

In this module, there is finding of driver behaviour 

from driver query. Using given  query user can find 

out driver all information. 

 

3. RESULT ANYLASIS WITH COMPARISSION 

Pattern Analysis contain all information and 

behaviour of diver by analysing all the datasets. 

 

GUI  

 

In Graphics User Interface user can easily 

communicate with the users. Applied methods and 

algorithms compare all the query given by the user in 

the datasets and compare them by using GHR module. 

From GHR modules there are use to find out large 

matched fitness score of car. And from fitness score 

user can get exact behaviour of car  

 

V. CONCLUSION 

 

Car following system using dataset it improves the 

accuracy of overall system. We have used 

collaborative filtering of dataset along with 

segmentation and the clustering. Collaborative 

filtering is filter approach and a sorting algorithm. It 

results improve efficiency and effectiveness and also 

improve accuracy of data. 
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ABSTRACT 
 

Pollution can be defined as presence of minute particles that disturbs the functioning of natural processes and 

also produces undesirable health effects. In other word pollution can affect the natural cycle and also can 

disturb the health of human being . As industrialization is growing very extensively pollution is also getting 

introduced at large manner. At present there is Air pollution, Water pollution, Soil pollution worldwide. This 

thesis only focuses on Air pollution. Air pollution is the presence of contamination or minute particles that 

interfere with human health and environment. These pollutants basically results from vehicles, industries. The 

World Health Organization states that 2.3 million people die each year due to causes directly attributed by air 

pollution. Based the fact above mentioned, the human should focus on air pollution monitoring. There are two 

methods for monitoring air pollution at present. One is passive sampling (non-automatic), and other is 

continuous online monitoring (automatic). The Passive sampling uses simple equipment but it does not provide 

the real time values. 

Keywords : arduino, atmega328, Gas sensors, IOT, ESP8266 wi-fi module   

 

I. INTRODUCTION 

 

1.1 Basic Idea 

 

Using empirical analysis, conventional air automatic 

monitoring system has high precision, but large bulk, 

high cost, and single datum class make it impossible 

for large-scale installation. Based on in triducing 

Internet of Things(IOT) into the field of 

environmental protection, this paper puts forward a 

kind of real-time air pollution monitoring and 

forecasting system. By using IOT, this system can 

reduce the hardware cost into 1/10 as before. The 

system can be laid out in a large number in 

monitoring area to form monitoring sensor network. 

Besides the functions of conventional air automatic 

monitoring system, it also exhibits the function of 

forecasting development trend of air pollution within 

a certain time range by analyzing the data obtained 

by front-end perception system according to neural 

network technology. Targeted emergency disposal 

measures can be taken to minimize losses in practical 

application. 

 

1.2  History of Project 

 

Present innovations in technology mainly focus on 

controlling and monitoring of different activities. 

These are increasingly emerging to reach the human 

needs. Most of this technology is focused on efficient 

monitoring and controlling different activities. An 

efficient environmental monitoring system is required 

to monitor and assess the conditions in case of 

exceeding the prescribed level of parameters (e.g., 

noise, CO and radiation levels). When the objects like 

environment equipped with sensor devices, 
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microcontroller and various software applications 

becomes a self - protecting and self - monitoring 

environment and it is also called as smart 

environment. In such environment when some event 

occurs the alarm or LED alerts automatically. The 

effects due to the environmental changes on animals, 

plants and human beings can be monitored and 

controlled by smart environmental monitoring 

system. By using embedded intelligence into the 

environment makes the environment interactive with 

other objectives, this is one of the application that 

smart environment targets. Human needs demands 

different types of monitoring systems these are 

depends on the type of data gathered by the sensor 

devices. Event Detection based and Spatial Process 

Estimation are the two categories to which 

applications are classified. Initially the sensor devices 

are deployed in environment to detect the parameters 

(e.g., noise, CO and radiation levels etc.) while the 

data acquisition, computation and controlling action 

(e.g., the variations in the noise and CO levels with 

respect to the specified levels). Sensor devices are 

placed at different locations to collect the data to 

predict the behavior of a particular area of interest. 

The main aim of the this paper is to design and 

implement an efficient monitoring system through 

which the required parameters are monitored 

remotely using internet and the data gathered from 

the sensors are stored in the cloud and to project the 

estimated trend on the web browser 

 

1.3  Need of Project 

 

Any activity involving burning things/fuels and 

mixing substances thatcause chemical reactions may 

release toxic gases in the process and some activities 

like construction, mining, transportation, etc. produce 

large amounts of dust which has the potential to cause 

air pollution. As generation of toxic gases from 

industries, vehicles and other sources is tremendously 

increasing day by day, it becomes difficult to control 

the hazardous gases from polluting the pure air. Air 

pollution not only brings serious damage to human 

health but also causes negative effects to natural 

environments. The air pollution occurs due to 

contamination of air with Carbon monoxide (CO), 

Carbon dioxide(CO2), Nitrogen dioxide(NO2), 

Sulphur dioxide(SO2) and many other harmful 

pollutants. This pollutant causes serious damage to 

environment. It also has hazardous effects on human 

health. Carbon monoxide reduces oxygen carrying 

capacity of the body's organs and tissues which may 

lead to cardiovascular disease. Carbon monoxide 

causes visual impairment, reduced manual dexterity, 

reduced work capacity, poor learning ability. 

 

So it becomes more and more important to monitor 

and control air pollution. It will become easy to 

control it by monitoring the concentration air 

pollutant parameters in air. Using laboratory analysis, 

conventional air automatic monitoring system has 

relatively complex equipment technology, large bulk, 

unstable operation and high cost. This system can 

only be installed in key monitoring locations of some 

key enterprises, thus system data is unavailable to 

predict overall pollution situation. Using empirical 

analysis, conventional air automatic monitoring 

system has high precision, but large bulk, high cost 

make it impossible for large-scale installation. 

Nowadays, air pollution is monitored by static air 

quality measurement stations which are highly 

reliable and can measure the pollutants in air to a 

high level of accuracy and precision using analytical 

instruments, such as mass spectrometers, operated by 

official authorities. However, extensive cost of 

acquiring and operating such stations limits the 

number of installations. To monitor air quality, 

wireless sensor networks (WSNs) might be a great 

tool, because they can automatically collect air quality 

data. It will also help us to keep a working staff away 

from danger and a high security can be achieve and it 

will also help the Government authorities to monitor 

the air pollution. 

 

The proposed system will focus on the monitoring of 

air pollutants concentration with the help of 

combination of Internet of things with wireless sensor 

networks. The analysis of air quality can be done by 
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calculating air quality index. This information will be 

displayed on the webpage via internet in real time. By 

the combination of internet of things and wireless 

sensor networks for purpose of air pollution 

monitoring it becomes easy to keep the air quality 

data updated in real time. Also the system is cost 

effective which make its installation possible in 

various areas. The system existing before was based 

on microcontroller based toxic gas detecting and 

alerting system and the developing system will have a 

complete monitoring system which is IOT based. Also 

the information will be directly sent to the internet 

from system; no need of computer fortransmission 

purpose which reduces the cost further. 

 

The air pollution occurs due to contamination of air 

with Carbon monoxide(CO), Carbondioxide(CO2), 

Nitrogen dioxide(NO2), Sulfur dioxide(SO2) and 

many other harmful pollutants. This pollutant causes 

serious damage to environment and has hazardous 

effects onhuman health. It becomes a need to control 

the air pollution. It will become easy to control it by 

monitoring the concentration air pollutant 

parameters in air. The conventional air pollution 

monitoring and analysis methods are quite costlier 

and bulky which is not suitable to install at large scale. 

Also it is hard to analyze the air quality at real time 

monitoring in previous systems. 

 

Using laboratory analysis, conventional air 

automaticmonitoring system has relatively complex 

equipment technology, large bulk, unstable operation 

and high cost. This system can only be installed in 

key monitoring locations of some key enterprises, 

thus system data is unavailable to predict overall 

pollution situation. 

 

The proposed system will not only detect the 

concentration of pollutants in the air but also gives 

the information about quality of air. This information 

will be stored on a webpage with the help of internet. 

The user with access key of webpage can view the 

information and monitor it while sitting at far 

distance from the system. 

II. OBJECTIVE OF PROJECT 

 

 The main objective of this system is to monitor 

air pollution by using internet of things 

application. 

 Also to obtain cost effective system that will help 

to keep track of concentration of pollutants in 

air.  

 Give Intimation Wirelessly to Industry .  

 To achieve real time monitoring by continuously 

updating the data on webpage via internet. 

 To find effect of concentration of pollutants on 

air in terms of air quality index. 

III. BLOCK DIAGRAM 

 

 
Figure 1. Block diagram. 

 

IV. WORKING 

 

The MQ4 sensor can sense CH4, MQ7 sensor can 

sense CO, MQ2 sensor can sense  smoke, LM35 sensor 

can sense temperature and some other gases, so it is 

perfect gas sensor for our Air Monitoring System 

Project. When we will connect it to Arduino AVR 

ATMEGA328 microcontroller then it will sense the 

gases, and we will get the Pollution level in PPM 

(parts per million). MQ4 (CH4) gas sensor gives the 

output in form of percentage we need to convert it 

into PPM. So for converting the output in PPM. Same 

for others gases also detect the pollution in the air in 

percentage and we know that the value should be in 

PPM . Then our project is based on wireless that is 

operating parameter used is the android phone . For 

that we have to required some programming concepts 
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to run the project that's why we have to create a code 

using Aurdino1.6.10. Software. In this software the 

code should be written in simple C language with all 

descriptions of sensors , and other operating system in 

which the code explains how sensor, Wi-Fi module, 

LCD display, and so on should be connected . Whole 

program is dumped into the microcontroller 

ATMEGA328. With this WiFi module 8266 is used 

for  trans receiving the data from hotspot from other 

device . And it useful for detecting the quantity of 

polluted gases in the air with that the values are 

display on Android Blynk App in the percentage level 

and if you want to check manually then it is display 

on LCD display. By determining the all the 

percentage value into LCD display and android phone 

it clear that project should be run successfully and it 

will be used further in industrial area, where the 

pollution must be large.  

 

V. RESULTS  

 

The behaviour of three sensors observed in various 

conditionsand heating plates in MQ-7 sensor 

produces the more heateven for small change of the 

gas concentration and two sensorget effected during 

simulation. We also observed that materialused in 

construction of sensor, place a vital role in 

accuracyand performance of the pollution system. 

MQ-7 sensor composed by micro AL2O3 ceramic 

tube, TinDioxide (SnO2) sensitive layer, measuring 

electrode andheater are fixed into a crust made by 

plastic and stainless steelnet. The heater provides 

necessary work conditions forsensitive components. 

MQ-7 is able to detect from 20 ppm to2000 ppm of 

concentration in environment. 

 

 

 

 

 

1. Online tracking on mobile App 

 
Figure 2. Parameter on blynk app 

 

Figure shows the Air pollution monitoring system on 

online application in which it displays the 

temperature, methane, Co, smoke.  

2. Parameter Display on LCD Screen 

 

 
Figure 3. Parameter Display on LCD Screen 

 Temperature= 29C 

 CO=16% 

 Smoke 

 Methane 

3. Air Pollution Monitoring System 

 

 
Figure 4. Design model of air pollution monitoring 

system 
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Figure shows the total Air Pollution Monitoring 

model in which all the assembly is the 

combination of IOT and Embedded System.  

 

CONCLUSION 

 

The system utilizes city buses, industrial areas to 

collect pollutant gases such as CO, CH4 , SMOKE and 

TEMPERATURE . The data shows the pollution 

quantity; how much quantity present in air it shows 

in percentage. Here we have successfully design such 

a system which can monitor with the help of our 

android phone which shows the real time air 

pollution percentage present in air which can be 

accessible from any where in world so, here we have 

designed circuit which make takes corrective action 

on the increase  of air pollution on the particular 

threshold value. The proposed Wireless Air Pollution 

Monitoring System provides real-time information 

about the level of air pollution in these regions, as 

well as provides alerts in cases of drastic change in 

quality of air. This information can then be used by 

the authorities to take prompt actions such as 

evacuating people or sending emergency response 

team. The system utilizes city buses to collect 

pollutant gases such as CO, NO2, and SO2. The 

pollution data from various mobile sensor arrays is 

transmitted to a central several that make this data 

available on the Internet through a Google Maps 

interface. The data shows the pollutant levels and 

their conformance to local air quality standards. 
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ABSTRACT 
 

Air conditioner is commonly used in assuring thermal comfort for the humans, but it is very expensive since it 

has high initial cost and it consumes large amount of electricity. Also, refrigerant used in air conditioners are 

harmful for environment as they are responsible for global warming and ozone layer depletion. This paper aims 

to review the possibility of designing and fabricating an air conditioner using evaporative cooling. This method 

is opted to achieve an economical design which is affordable, eco-friendly and consumes less energy, since 

evaporation is done by earthen pots and there is no need for compressor. Though this method consumes a 

considerable amount of time to get the required result but it is as effective as any traditional air conditioner. 

Keywords : Evaporative Cooling, Design and Fabrication, Science of psychometrics 

 

I. INTRODUCTION 

 

Evaporative cooling 

Evaporative cooling has existed as long as the Earth 

has had water on its surface, whether as oceans, lakes, 

ponds or streams. It is no accident that prehistoric 

animals and primitive humans sought out water 

sources, especially in hot environments, because they 

needed it to survive. But proximity to water provided 

a powerful benefit beyond hydration – natural 

cooling. 

 

Ancient Egyptian frescoes dating to about 2500 BC 

provide the earliest evidence that people developed 

systems to leverage the natural power of evaporative 

cooling. In these plaster paintings on temple walls, 

slaves are shown fanning urns filled with water to 

cool Egyptian royalty. Common Egyptians as well as 

Romans hung wet mats over doors and windows to 

help cool their living spaces. Wealthy Romans 

maintained a cooler air temperature in their homes 

cooler with water circulated from the aqueducts 

through pipes in the walls. 

 

Medieval Persia (now Iran) is credited with building 

the first evaporative cooling towers that trapped wind 

and funneled it past water at the base and into a 

building. No other than Leonardo da Vinci, the great 

Renaissance inventor, thinker and artist, sketched an 

early mechanical air cooler as part of his exploration 

of energy and water. 

 

His sketches show a water wheel with flaps or paddles 

that directed air as it passed over the wheel. Fast-

forward a few centuries. Settlers in the American 

Southwest hung wet sheets on porches to create a 

cooler spot to sleep. 

 

Electricity accelerates evaporative cooling 

advancement 

The biggest change, though accompanied widespread 

use of electricity in the early 1900s. In the Southwest, 

notably Arizona and California, air coolers – both 

direct and indirect – used water to create cooler air. 

Early designs forced air through wet cloth attached to 

a wooden frame. Adding sump pumps or recirculating 
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pumps kept water moving and became the foundation 

for machines known by different names, from wet 

boxes to drip coolers and desert coolers to swamp 

coolers. 

In them, a fan pulls air through thick, wet pads but 

mineral deposits in the water clog these membranes, 

which need regular cleaning and maintenance. This 

traditional approach to evaporative cooling is also 

demands significant amounts of electricity and water. 

Uncovering the physics behind Evaporative Cooling. 

The following timeline traces the history of some key 

scientific discoveries and developments in the science 

of psychometrics:  

Table 1 

16th Century First Hygrometer 

Leonardo da Vinci at the beginning of the 16th 

century was credited with inventing the first 

hygrometer that used a ball of wool to provide this 

indication of humidity level. 

 First Mechanical Air Cooler 

Da Vinci was likely the first to use a mechanical air 

cooler. This air cooler consisted of a hollow water 

wheel with an air passage constructed to guide the 

air from the water wheel to his patron's wife's 

boudoir. The air was cooled by the splashing and 

evaporation of water during operation of the water 

wheel. Motive power was provided to move the air 

by the water turning a partially submerged wheel. 

Namely, as sections of the wheel would be 

submerged into the stream water level moved from 

the outer edge of wheel toward the center 

compressing the air in this chamber and forcing it to 

move through the passages to the boudoir. 

17th Century 
Pascal's Rule for Liquid 

Pressure 

Blaise Pascal presented the rule: pressure exerted 

anywhere on a confined liquid is transmitted 

unchanged to every portion of the interior and to all 

the walls of the containing vessel; and is always 

exerted at right angles to the walls. 

 

 
Boyle's Law 

Robert Boyle developed one of the four principles 

that govern performance of evaporative cooling: if 

the temperature of dry gas is constant, then its 

volume varies inversely with the pressure exerted 

on it. 

18th Century Fluid Dynamics 

Bernoulli, Euler, Pitot, Chezy, and others applied 

the techniques of mathematical physics to develop 

the science of fluid mechanics. John Dalton 

established the nature of evaporation, and its 

importance to the global cycle. 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  244 

19th century Flow through Porous Media 

Darcy (1856) established an understanding and 

quantitative characterization of flow through porous 

media. 

20th century Psychrometric Charts 

Willis Carrier's development of a psychrometric 

chart similar to ones in use today along with the 

development of a formula that linked the 

transformation of sensible heat into latent heat 

during the adiabatic (no external heat input or 

output) saturation of air. 

 

Vapor Compression Refrigeration Cycle 

The Vapor Compression Refrigeration Cycle is nearly 

200 years old, but it does not seem ready to leave the 

scene any time soon. While some people have viewed 

this method as environmentally harmful and 

inefficient, the cycle is still applicable in the 

industrial sphere. 

 

Natural gas plants, petroleum refineries, and 

petrochemical plants and most of the food and 

beverage processes are some of the industrial plants 

that utilize vapor compression refrigeration systems. 

VCR cycles have proved to be the trend in modern 

day cooling technology. This report also compares the 

economic, technical and adaptive efficiencies of the 

VCR cycle and Evaporative cooling. A brief 

explanation on the working of VCR cycles is given 

below: 

 

II. COMPONENTS OF THE VCR CYCLE 

 

1. Evaporator:  

Evaporator is an important component together with 

other major components in a refrigeration system 

such as compressor, condenser and expansion device. 

The reason for refrigeration is to remove heat from air, 

water or other substance. 

It is here that the liquid refrigerant is expanded and 

evaporated. It acts as a heat exchanger that transfers 

heat from the substance being cooled to a boiling 

temperature. 

2. Compressor:  

A compressor is a refrigerant gas pump in which the 

evaporator supplies gaseous refrigerant at a low 

pressure and increases it to a greater pressure. Upon 

being compressed, the temperature and pressure of 

the vapor are increased. The gaseous refrigerant is 

delivered to the condenser at a pressure at which 

condensation occurs at an appropriate temperature. 

3. Condenser:  

The purpose of a condenser in the cycle of 

compression refrigeration is to change the hot gas 

being discharged from the compressor to a liquid 

prepared for use in the evaporator. The condenser 

accomplishes this action by the removal of sufficient 

heat from the hot gas, to ensure its condensation at 

the pressure available in the condenser. The heat is 

shifted to another medium, like water or air, to cool 

the condenser. 

 

4. Throttling valve or Expansion valve:  

Throttling valves are any kind of flow-restricting 

devices that cause a significant pressure drop in the 

fluid. Some familiar examples are ordinary adjustable 

valves, capillary tubes, and porous plugs. 

 

Figure 1.  Schematic representation of VCR cycle  
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Figure 2. Pressure vs. Volume graph for VCR cycle 

 

Figure 3. Temperature vs. Entropy graph for VCR 

cycle 

 

The initial aim of the introduction part of this project 

is to compare the traditional method used for air-

conditioning and Evaporative cooling. 

 

Following are some of the factors upon which both 

can be compared: - 

 Economy 

 Energy Efficiency 

 Climate Adaptivity 

 Quality of Air 

 Maintenance Requirement 

 Emissions 

 Dehumidification 

 Limitations for the system in study 

 Effect upon surroundings 

 

Simple Air Conditioning 

Air conditioning is the process of removing heat from 

the interior of an occupied space, to improve the 

comfort of occupants. Air conditioning can be used in 

both domestic and commercial environments. This 

process is most commonly used to achieve a more 

comfortable interior environment, typically for 

humans or animals; however, air conditioning is also 

used to cool/dehumidify rooms filled with heat-

producing electronic devices, such as computer 

servers, power amplifiers, and even to display and 

store artwork. 

 

Air conditioners often use a fan to distribute the 

conditioned air to an occupied space such as a 

building or a car to improve thermal comfort and 

indoor air quality. Electric refrigerant-based AC units 

range from small units that can cool a small bedroom, 

which can be carried by a single adult, to massive 

units installed on the roof of office towers that can 

cool an entire building. The cooling is typically 

achieved through a refrigeration cycle, but sometimes 

evaporation or free cooling is used. Air conditioning 

systems can also be made based on desiccants 

(chemicals which remove moisture from the air) and 

subterraneous pipes that can distribute the heated 

refrigerant to the ground for cooling. 

 

III. LITERATURE REVIEW 

 

Design and fabrication of solar based evaporative 

cooling air conditioner 

By- Ashwani Sharma- Assistant Professor, 

Mechanical and Automation Department, Amity 

University Lucknow, Tushar Saxena, Priyank Pant, 

Shantanu Gandhi- Mechanical and Automation 

Department, Amity University Lucknow. 

Abstract- This paper describes design and fabrication 

of air conditioning system that uses solar evaporation 

to obtain cooling. The basic idea was to design a 

system that is affordable, consumes less energy and 

gives the same effect as that of the conventional air 

conditioner. This system provides satisfactory results. 

The only disadvantage observed; is long time required 

to get the desired cooling effect. 

 

A review of evaporative cooling technologies  

By- O. Amer, R. Boukhanouf, and H. G. Ibrahim, 

International Journal of Environmental Science and 
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Development, Vol. 6, No. 2, February 2015, pages. 

111-117 

Abstract- Air-conditioning plays an essential role in 

ensuring occupants thermal comfort. However, 

building’s electricity bills have become unaffordable. 

Yet the commercially dominant cooling systems are 

intensively power-consuming ones, i.e. vapor 

compression systems. This paper aims to review the 

recent developments concerning evaporative cooling 

technologies that could potentially provide sufficient 

cooling comfort, reduce environmental impact and 

lower energy consumption in buildings. An extensive 

literature review has been conducted and mapped out 

the state-of-the-art evaporative cooling systems. The 

review covers direct evaporative cooling, indirect 

evaporative cooling and combined direct-indirect 

cooling systems. The indirect evaporative coolers 

include both wet-bulb temperature evaporative 

coolers and dew point evaporative coolers have been 

of particular interest because of high thermal 

performance. The dew point evaporative coolers have 

shown great potential of development and research 

opportunity for their improved efficiency and low 

energy use. 

 

Eonomical evaporative air conditioner for Equatorial 

and tropical regions 

By- B.L.Thakor Mechanical Engineering Department, 

R.C.Technical Institute, Ahmedabad, India 

Abstract- Global warming is the prime concern of 

human being. There are various types of side effects 

of global warming. Weather of Globe is changing 

drastically and in erratic manner. Countries on 

equator and on tropics are facing extreme heat 

condition due to green house effect. Concentration of 

greenhouse gases are due industrialization. Average 

mercury level also shoots up across the globe. To 

develop comfort condition to scour the heat wave a 

novel machine has designed which gives the desired 

comfort level at much lower cost, called an 

evaporative air conditioner for middle class and lower 

middle class people. 

 

Performance and analysis of an evaporative cooling 

system 

By- Rajesh Maurya, Dr. Nitin Shrivastav, Vipin 

Shrivastava, Dept. of Mechanical Engg. University 

Institute of Technology- RGPV, Bhopal, (M.P.) India. 

Abstract- This paper represents working principles, 

and performance of evaporative cooling technology 

under broad range of operating conditions. The 

effectiveness of evaporative cooling in different 

application can be discussed in this paper and benefits 

in terms of power consumption, cost savings and 

environmental impacts, specifically for the facility 

required to support conventional air-conditioning and 

the facility required to support space cooled via 

evaporative cooling. This paper also discusses 

desiccant assisted evaporative cooling and heat and 

mass transfer analysis. The superior cooling of air and 

ventilation can be provided by evaporative cooling 

system while consuming less energy and also provides 

environmental friendly cooling technologies. 

 

Energy Conservation through Roof Surface 

Evaporative Cooling for Air Conditioning System 

By-R.B. Lokapure, J.D.Joshi, Dept of Mechanical 

Engg., Bharti Vidyapeeth College of Engg., Shivaji 

University Kolhapur, India 

Abstract-Day by day the demand of energy is rising 

tremendously, but there is lack in supply. So, there is 

no option for proper and efficient utilization and 

conservation of energy. In this paper the main stress 

is given on energy conservation by using technique of 

Roof surface evaporative cooling for Air conditioning 

system. The target of saving and conserving energy up 

to 15 to 22% but in this case we achieved our goal of 

energy saving up to 13% by adopting RSEC technique. 

 

Evaluation of liquid dessicant based evaporative 

cooling cycles for typical hot and humid climates 

By- Sanjeev Jain, P.L.Dhar, S.C. Kaushik  

Abstract- This communication presents an evaluation 

of various liquid dessicant cycles for air conditioning 

in hot and humid climates. Psychometric evaluation 

of seven potential cycles for achieving standard 

comfort conditions (25°C/10 g/kg) in rooms has been 
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carried out for 16 typical Indian cities. A computer 

simulation model is based on the constant 

effectiveness of heat exchangers (HX)/evaporative 

coolers (EC) and wet surface heat exchangers (WSHE). 

The absorber-cum-dehumidifier is assumed to 

provide air at the specified humidity level, while the 

outlet air temperature is taken to be equal to the 

cooling water temperature. The effect of various 

outdoor conditions and the effectiveness of HXs/ECs 

on cooling COP and volumetric air flow rate per unit 

cooling capacity have been investigated. It was found 

that a combination of dehumidifier and WSHE is 

better, in terms of COP, for a wide range of outdoor 

conditions. The results should be useful in the design 

of liquid desiccant based air conditioning systems 

suitable for the monsoon season in tropical countries 

like India. 

IV. SUMMARY 

 

The current methodology used for air-conditioning 

purposes works on the VCR cycle, the working of 

which has been explained in the previous chapter. 

Now, for the VCR cycle to operate some external 

supply of energy has to be provided so that the cycle 

follows the Second Law of Thermodynamics. This 

external energy is supplied via a compressor that 

compresses the refrigerant in vapor form and thus 

causing a rise in the pressure and temperature of the 

refrigerant. This excess temperature then causes the 

removal of heat from the system. 

 

V. CONCLUSION 

 

Evaporative cooling is a process that uses the effect of 

evaporation as a natural heat sink. Sensible heat from 

the air is absorbed to be used as latent heat necessary 

to evaporate water. The amount of sensible heat 

absorbed depends on the amount of water that can be 

evaporated. 
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ABSTRACT 
 

Nowadays the fossil Fuel’s consumption increases day by day, which will create major problem in upcoming 

years. Since all the vehicles run by fossil fuel only, so to reduce the consumption of fossil fuel, Fins (Extended 

Surface) plays a vital role. If the temperature of combustion chamber decrease, it will result in increasing the 

consumption of fuel or if the temperature inside the combustion chamber increases it will melt all the parts, so 

to transfer the sufficient amount of heat from the combustion chamber to the atmosphere at high rate, we will 

use the fins. The fins are generally extended surfaces or projections of materials on the system whose function is 

to transfer heat from the base to the atmosphere. In this we have done the analysis of fins using Finite 

Difference Method (FDM) and plot the graph. We are using Ansys for designing the fin, Ansys Fluent for 

Simulation and Microsoft for plotting the graph. 

Keywords : Finite Difference Method, Ansys Fluent  

 

 

I. INTRODUCTION 

 

Extended surface is known as fin, which is used to 

enhance rate of heat transfer from a surface or structures. 

The fin is used where heat transfer coefficient is low. In 

fin, heat transfer takes place by means of conduction and 

convection. The major heat transfer to the surface of fin 

takes place by conduction and by convection heat transfer 

from the surface of the fin to the surrounding. In current 

scenario the heat transfer is very important for any 

industry; we required better fins, which dissipate more 

and more heat from the primary surface. Now a day’s fins 

are mostly used in the electronic industry to avoid the 

damaging effects of burning or overheating like normal 

computer or laptop used everything can be placed in 

small space. The design and selection of any particular 

type of fin is very important in engineering application, 

we choose those fins which give maximum heat transfer 

rate and it depends on the shape or geometry of fin and it 

is less difficult in manufacturing. The fin should be low 

cost and light weight and volume.  

          As the fossil fuel reserves are depleting day by day, 

increasing of fuel price raising the technology towards 

new inventions and research, which provides engines 

which are highly efficient and produces high specific 

power. Air cooled engines are phased out and are 

replaced by water cooled engines which are more 

efficient, but almost all two wheelers uses. Air cooled 

engines, because Air-cooled engines are only option due 

to some advantages like lighter weight and lesser space 

requirement. The heat generated during combustion in IC 

engine should be maintained at higher level to increase 

thermal efficiency, but to prevent the thermal damage 

some heat should remove from the engine. The fins are of 

following types:- 

 

 Constant Area Straight Fin or Longitudinal 

Fins or Plate Fin 

 Variable Area Straight Fin or Tapered Fin 

 Pin Fin 

 Annular Fins 
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(a) Longitudinal fin – Rectangular profile  

(b) Longitudinal fin – Rectangular profile  

(c) Longitudinal fin - Trapezoidal profile 

 (d) Longitudinal fin - Concave parabolic 

 (e) Radial fin – Rectangular profile  

(f) Radial fin – Triangular profile 

 (g) Pin fin – Cylindrical  

(h) Pin fin – Tapered profile 

(i) Pin fin – Concave parabolic 

 

Plate fin heat exchanger: 

Plate fin exchanger is a type of compact heat 

exchanger where the heat transfer surface area is 

enhanced by providing extended metal surface, 

interfaced between the two fluids and is called the 

fins. Out of the various compact heat exchangers, 

plate fin heat exchangers are unique due to their 

superior construction and performance. They are 

characterized by high effectiveness, compactness, low 

weight and moderate cost. As the name suggests, a 

plate fin heat exchanger (PFHE) is a type of compact 

exchanger that consists of a stack of alternate flat 

plates called parting sheets and corrugated fins brazed 

together as a block. Streams exchange heat by flowing 

along the passages made by the fins between the 

parting sheets. Separating plates act as the primary 

heat transfer surfaces and the appendages known as 

fins act as the secondary heat transfer surfaces 

intimately bonded to the primary surfaces. Fins not 

only form the extended heat transfer surfaces, but 

also work as structural supports against internal 

pressure difference. The side bars prevent the fluid 

from spilling over and mixing with the second fluid 

or leaking to outside. The fins and side bars are brazed 

with the parting sheets to ensure good thermal link 

and to provide mechanical stability. Figure 1.1 shows 

an exploded view of two layers of a plate fin heat 

exchanger. Such layers are arranged together in a 

monolithic block to form a heat exchanger. 

 

 
Figure 3. Plate fin heat Exchanger 

 

Advantage and Disadvantage: 

 

Plate fin heat exchangers offer several advantages 

over the other types of heat exchanger:  

i)  Compactness: Large heat transfer surface area per 

unit volume (typically 1000 m2/m3), is usually 

provided by plate fin heat exchangers. Small passage 

size produces a high overall heat transfer coefficient 

because of the heat transfer associated with the 

narrow passages and corrugated surfaces.  

ii)   Effectiveness: Very high thermal effectiveness 

more than 95% can be obtained.  

iii) Temperature control: The plate fin heat exchanger 

can operate with small temperature differences. A 

close temperature approach (temperature approach as 

low as 3K) is obtained for a heat exchanger 

exchanging heat with single phase fluid streams. This 

is an advantage when high temperatures need be 

avoided. Local overheating and possibility of stagnant 

zones can also be reduced by the form of the flow 

passage.  

iv) Flexibility: Changes can be made to heat 

exchanger performance by utilizing a wide range of 

fluids and conditions that can be modified to adapt to 

various design specifications. Multi stream operation 

is possible up to 10 streams. 
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v) Counter flow: True counter-flow operation (Unlike 

the shell and tube heat exchanger, where the shell 

side flow is usually a mixture of cross and counter 

flow) is possible in a plate fin heat exchanger.  

The main disadvantages of a plate fin heat exchanger 

are:  

i) The rectangular geometry used puts a limit on 

operating range of pressure and temperatures  

ii) Difficulty in cleaning of passages, which limits its 

application to clean and relatively non-corrosive 

fluids, and  

iii) Difficulty of repair in case of failure or leakage 

between passages.  

iv) Relatively high pressure drop due to narrow and 

constricted passages.  

 

Applications: 

The plate-fin heat exchanger is suitable for use over a 

wide range of temperatures and pressures for gas-gas, 

gas-liquid and multi-phase duties. They are used in a 

variety of applications. They are mainly employed in 

the field of cryogenics for separation and liquefaction 

of air, natural gas processing and liquefaction, 

production of petrochemicals and large refrigeration 

systems. The exchangers that are used for cryogenic 

air separation and LPG fractionation are the largest 

and most complex units of the plate fin type and a 

single unit can be of several meters in length. Brazed 

aluminum plate fin exchangers are widely used in the 

aerospace industry because of their low weight to 

volume ratio and compactness. They are being used 

mainly in environment control system of the aircraft, 

avionics cooling, hydraulic oil cooling and fuel 

heating. Making heat exchangers as compact as 

possible has been an everlasting demand in 

automobile and air conditioning industries as both are 

space conscious. In the automobile sector they are 

used for making the radiators. The other 

miscellaneous applications are:  

i) Fuel cells  

ii) Process heat exchangers  

iii) Heat recovery plants  

iv) Pollution control systems  

v)  Fuel processing and conditioning plants  

vi) Ethylene and propylene production plants  

vii) Vehicle or Automobile. 

 

And any surface where heat will be transfer from one 

medium the another medium and having some space 

for extended surface. 

 

Materials used for fin: 

The materials used for fins should be of high thermal 

conductivity, light weight and cheap. Silver, Copper 

and Aluminum have thermal conductivity of 

410W/mK, 385W/mK and 225W/m K respectively. 

Aluminum selected for fin material because it is of 

low density, light weight, cheap price and non 

corrosive type. 

 

II. LITERATURE REVIEW 

 

M.G. Sobamowo “Analysis of convective Longitudinal 

Fin with temperature-dependent thermal 

conductivity and internal heat generation”, 

Alexandria Engineering Journal Received 10 

December 2015; revised 7 March 2016; accepted 12 

April 2016 Available online 22 September 2016. 

 

This paper has done the analysis of heat transfer in a 

longitudinal rectangular fin (insulated tip) with 

temperature dependent thermal conductivity and 

internal heat generation was carried out using Finite 

Difference Method. The developed systems of non-

linear equations that resulted from the discretization 

using finite difference scheme were solved with the 

aid of Matlab using fsolve. And this paper also shows 

various type of method which is used to do analysis 

on fins. This various methods are Homotype 

Perturbation Method – this method is used to 

calculated the efficiency of straight fins, Homotype 

Analysis Method – this method is also used to 

calculate the efficiency of straight fins, Variational 

Iteration Method – this method is used to do analysis 

of convective straight & radial fins, Adomian 

Decomposition Method, Finite Difference Method – 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  251 

It can be used for solving any complex body by 

breaking the body into small domain, and many more 

are there for doing analysis on fins. The result of this 

paper is that the dimensionless temperature 

distribution falls monotonically along fin length for 

all various thermogeometric, thermal conductivity 

and convective heat transfer parameters. For large 

values of the thermogeometric parameter M, the 

more the heat convected from the fin through its 

length and the more thermal energy is efficiently 

transferred into the environment through the fin 

length. In the situation of negligible heat loss from 

the fin tip (insulated tip) to the environment, the fin 

temperature decreases along the fin length also, and 

the temperature decreasing rate is the same around 

the fin base area. After gone through this paper we 

get to know about the various methods of analysis and 

while going through this paper we are choosing the 

Finite Difference Method (FDM) for further analysis 

of fins in our research. 

 

Hardik D. Rathod, Ashish J. Modi, Prof. (Dr.) Pravin 

P. Rathod “Effect of Different Variables on Heat 

Transfer Rate of Four-Stroke SI Engine Fins- Review 

Study”, International Journal Of Mechanical 

Engineering And Technology (IJMET) , Volume 4, 

Issue 2, March - April (2013), pp. 328-333 

 

This paper has done the analysis on the geometry of 

fins, in which they do analysis and comes to the 

optimal geometry of fins. They do analysis and plot 

the graph using Microsoft Excel. They show the 

following effect which will increase the heat transfer 

rate. These are the following effects to be considered 

while designing the fins:- 

 

1). EFFCT OF NUMBER AND THICKNESS OF FINS 

ON THE HEAT TRANSFER RATE: 

Heat release from the cylinder did not improve when 

the cylinder have the more fins and too narrow a fin 

pitch at lower wind velocities, because it is difficult 

for the air to flow in to the narrower space between 

the fins, so the temperature between them increased. 

The expression has been derived for the fin of the air 

cooled cylinder. The conclusion was that the 

optimized fin pitches with the greatest effective 

cooling area at 20mm for non-moving and 8mm for 

moving. 

 

The variation of the heat Transfer with respect to 

velocity. The heat transfer was calculated directly 

from the fluent software. At zero velocity it is seen 

that the 

 

Heat transfer from the 4mm and 6mm fins are the 

same. When the velocity is increased it can be seen 

that the heat transfer is increased with due to forced 

convection and also due to the swirl generated 

between two fins which induces turbulences and 

hence higher heat transfer. For a larger fin thickness, 

the corresponding fin spacing is comparatively small. 

As a consequence, the Generated swirled flow may 

mingle with the main flow and result in a higher heat 

transfer performance.  

 

The heat transfer from 6mm fins is found to be the 

higher at high velocities. For high speed vehicles 

thicker fins provide better efficiency. When fin 

thickness was increased, the reduced gap between the 

fins resulted in swirls being created which helped in 

increasing the heat transfer. Large number of fins 

with less thickness can be preferred in high speed 

vehicles than thick fins with less numbers as it helps 

inducing greater turbulence. 

 

2). EFFECT OF PERFORATIONS, NOTCHES AND 

VARYING GEOMETRY ON HEAT TRANSFER 

RATE OF FINS: 

The analysis by ANSYS shows that thermal flux is 

more for the fins with perforations as compared to fin 

without perforations. Thus we can say that the heat 

transfer improves with the addition of perforations. It 

is also observed that the thermal flux increases with 

increase in perforation dimension increases up to 

certain dimension, then again it decreases. The 

analysis is also done for different materials of varying 

thermal conductivities, such as Mild steel & stainless 
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steel. Results shown are similar to that of Aluminum 

fin. They show that as thermal 

Conductivity increases thermal flux increases. As the 

thermal flux is more the rate of heat transfer would 

be more for the fins. 

 

It is observed that heat transfer rate increases with 

perforations as compared to fins of similar dimensions 

without perforations. It is noted that in case of 

triangular perforations optimum heat transfer is 

achieved. It is also concluded that heat transfer rate is 

different for different materials or heat transfer rate 

changes with change in thermal conductivity. The 

perforation of fins enhances the heat dissipation rates 

and at the same time decreases the expenditure for fin 

materials also. From this paper we are grasping the 

optimal thickness of fins and the optimal pitch of fin 

in our research.  

 

Mr. Manir alam, Asst. Prof. “Design and Analysis of 

fins of varying geometry and material”, International 

journal of computer engineering in research trends 

(IJCERT),Volume 3, Issue 2. Feb 2016 

In this paper research - fin is one of the major 

components, which is subjected to high temperature 

variations and thermal stresses. In order to cool the 

cylinder, fins are provided on the cylinder to increase 

the rate of heat transfer. By doing thermal analysis on 

the longitudinal fins it is helpful to know the heat 

dissipation inside the fins. 

 The principle implemented in this project is to 

increase the heat dissipation rate by using the 

invisible working fluid, nothing but air. We know 

that, by increasing the surface area we can increase 

the heat dissipation rate, so designing such a large 

complex engine is very difficult. The main purpose of 

using these cooling fins is to cool the engine cylinder 

by air. Presently Material used for manufacturing 

cylinder fin body is Cast Iron. In this thesis, using 

materials Copper and Aluminum alloy 6082 are also 

analyzed. Thermal analysis is done using all the three 

materials by changing geometries, distance between 

the fins and thickness of the fins for the actual model 

of the cylinder fin body. 

M. P Shah,  K. S. Mehra, S.Gautam “Transient and 

steady state analysis of fins using  for different 

material”, International journal for research in 

applied science and engineering technology (IJRASET) 

Volume 2, Issue 6, June 2014 Fins are used to 

augment the rate of heat transfer. Generally, the 

material used for the application of fins is aluminum 

alloys. In this present work Thermal behavior of 

cylindrical fin is numerically investigated using Ansys 

APDL Software for different materials like Copper, 

AA1100, AA2011, and AA6083. Transient and steady 

state analysis is carried out for the cylindrical fin 

under the convection and a specified base 

temperature condition. The length, base thickness, 

and end thickness of the fin is specified. Thermal 

conductivity of the fin material is specified. A 

constant temperature condition is applied at the base 

of the fin convective boundary conditions applied at 

the tip of the fin. Comparative study is being done 

among the fin material here used to find out the best 

material under the conditions. Base heat transfer rate, 

time to reach steady state, temperature distribution at 

different times, steady state temperature distribution 

is investigated . 

Fins are used to enhance convective heat transfer in a 

wide range of engineering applications, and offer a 

practical means for achieving a large total heat 

transfer surface area without the use of an excessive 

amount of primary surface area. Fins are commonly 

applied for heat management in electrical appliances 

such as computer power supplies or substation 

transformers. Other applications include IC engine 

cooling, such as fins in a car radiator. It is important 

to predict the temperature distribution within the fin 

in order to choose the configuration that offers 

maximum effectiveness. This exercise serves as a 

visualization tool for evaluating the effect of shape on 

fin effectiveness, efficiency, and temperature 

distribution. In many heat transfer applications, it is 

desirable to increase the surface area that is available 
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for the heat transfer application. It is desirable to 

increase the surface area of fin. 

P. S. Chaitanya, B.Suneela Rani, K. Vijay Kumar 

“Thermal analysis of engine cylinder fin by varying 

its geometry and material”, IOSR Journal of 

mechanical engineering. (IOSR) Volume 2, Issue 6, 

Nov – Dec 2014 

The Engine cylinder is one of the major automobile 

components, which is subjected to high temperature 

variations and thermal stresses. In order to cool the 

cylinder, fins are provided on the surface of the 

cylinder to increase the rate of heat transfer. By doing 

thermal analysis on the engine cylinder fins, it is 

helpful to know the heat dissipation inside the 

cylinder. We know that, by increasing the surface 

area we can increase the heat dissipation rate, so 

designing such a fin is very difficult. The main aim of 

the present paper is to analyze the thermal properties 

by varying geometry, material and thickness of 

cylinder fins using ansys work bench. 

  

III. SUMMARY  

 

Transient thermal analysis determines temperatures 

and other thermal quantities that vary over time. The 

variation of temperature distribution over time is of 

interest in many applications such as in cooling. The 

accurate thermal simulation could permit critical 

design parameters to be identified for improved life. 

Presently Material used for manufacturing cylinder 

fin body is Aluminum Alloy A204 which has thermal 

conductivity of 110-150W/mk. presently analysis is 

carried out for cylinder fins using this material and 

also using Aluminum alloy 6061 which have higher 

thermal conductivities. 

 

IV. CONCLUSION 

 

After have gone through all the research paper and 

doing some analysis we come to conclusions which 

are as follows: 

Material: - It is very important factor. There are so  

many material which is suitable for making the fins 

but we want that material which is having higher 

value of h (convective heat transfer coefficient) and 

considering other parameters also we can get some of 

material and they are:- 

 Aluminum 

 Copper 

 Carbon Steel 

We will make the compound of these materials and 

will manufacture fins whose rate of heat transfer is 

high and having less weight and cheap. 
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Conventional Energy Sources 
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Department of Mechanical Engineering, Shri Shankaracharya Institute of Professional Management And 

Technology Mujgahan, Raipur, Chhattisgarh, India 
 

ABSTRACT 

 

Cooling load computations are done to appraise the required limit of cooling systems. The motivation behind 

this venture is to build up an easy to understand program that can without much of a stretch ascertain space-

cooling heap of a common classroom taking a portion of the fundamental sources of info like scope, longitude 

time-zone, building materials and other metrological data of the location. Proposition depends on decreasing 

cooling heap of room by utilizing reuse plastic as rooftop material in the place of RCC in light of the fact that 

warm conductivity of plastic is less as contrast with RCC. Which diminishes the cooling load. Cooling load 

computations are completed to evaluate the required limit of cooling systems.  

Keywords : RCC, COP, DBT, WBT 

 

I. INTRODUCTION 

 

In present days the environmental problem is one of the most serious problems. Energy consumption by 

industries and buildings are responsible for this problem. About 72% of world energy is consumed by 

infrastructure, industry, commercial buildings, residential houses, and markets. In a large building or complex, 

which is air conditioned, about 60% of the total energy requirement in the building is allocated for the air

conditioning plant installed to use the cooling purpose.  

In the project, increasing energy consumption associated with space conditioning as identified. A setup has 

made in which tubes have embedded in the roof of the building through which water is circulated takes away 

the heat load due to incident solar radiation and internal load due to occupancy, equipment   etc. And get 

cooled by water in the underground tank    before getting  recirculated  in the roof  tubes. This reduces the 

cooling load of air conditioning system and lesser energy consumption.  

Terminologies  

Commonly used terms relative to cooling load calculation and heat transfer of the buildings according to the 

ASHRAE reference are given below.   

a) Refrigeration: - the term „Refrigeration‟ means process of removing heat from a substance or space under 

the controlled conditions. It also include the process of reducing and maintaining the temperature of a body 

below the surrounding temperature                

b) Unit of refrigeration: - the practical unit of refrigeration is expressed in terms of „tonne of refrigeration 

(TR)‟. A tonne of refrigeration is defined as the amount of refrigeration effects produced by the melting of 1 

ton of ice from and at 0 oC in 24 hours.                                         
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c) Coefficient of performance (COP): - the COP is defined as the ratio of heat extracted in the refrigerator to 

the work done on the refrigerant.   

d) Refrigerant: - refrigerant is the fluid used for heat transfer in a refrigerating system that release heat during 

condensation at a region of higher temperature and pressure, and absorbs heat during evaporation at low 

temperature and pressure region.   

e) Air conditioning: - controlling and maintaining environmental parameters such as temperature, humidity, 

cleanliness, air movement, sound level, pressure difference between condition space and surrounding within 

prescribed limit.   

g) Humidity: - it is the mass of water vapour present in 1 kg of dry air, and is generally expressed in terms of 

gram per kg of dry air (g/kg of dry air). It is also called specific humidity or humidity ratio.   

h) Relative humidity (RH): - it is a ratio of actual mass of water vapour in a given volume of moist air to the 

mass of water vapour in the same volume of saturated air at the same temperature and pressure.   

i) Dry bulb temperature (DBT): - it is the temperature of air recorded by thermometer, when it is not affected 

by the moisture present in the air. The dry bulb temperature is generally denoted by td or tdb.    

  

j) Wet bulb temperature (WBT): - it is the temperature of air recorded by a thermometer, when its bulb is 

surrounded by a wet cloth exposed to the air. The wet bulb temperature is generally denoted by tw or twb.   

k) Dew point temperature (DPT): - it is the temperature of the air recorded by the thermometer, when the 

moisture present it beings to condense.   

l) Heat transfer coefficient: - it is the rate of heat transfer through a unit area of building envelope material, 

including its boundary films, per unit temperature difference between the outside and inside air.   

m) Thermal resistance: - it is the reciprocal of the heat transfer coefficient and is expressed in m2-K/W.   

n) Sensible heat gain: - direct addition of heat to the enclosed space, without any change in its specific 

humidity, is known as sensible heat gain.   

o) Latent heat gain: - heat gain of space through addition of moisture, without change in its dry bulb 

temperature, is known as latent heat gain.   

p) Space heat gain: - it is the rate of heat gain, at which heat inter into and generated within the conditioned 

space.   

q) Space cooling load: - it is the rate at which energy must be removed from a space to maintain a desired air 

temperature of space   
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Heat exchange of human body with environment  

A human body feels comfortable thermodynamically when the heat produced by the metabolism of human 

body is equal to the sum of the heat dissipated to the surrounding and the heat stored in the human body by 

raising the temperature of body tissues.   

The phenomena of heat loss from the body can be expressed by   

Qm ˗ W = QE±QS±QR±QC          …….............. (1.1)  

 Where   

QM = metabolic heat produced within the body.   

W = useful rate of working.   

QS = heat stored in the body.   

QE = heat loss by evaporation.   

QR = heat loss and gain by radiation.   

QC = heat loss and gain by conduction and convection.   

The metabolic heat production depends upon the food consumption in the body.  

  

Convection Heat Loss   

The convective heat loss from the body is given by the Eqn. 1.2.   

QC = UA (Tb-Ts)           …………….. (1.2)   

Where   

U = heat transfer coefficient on body surface.   

A = body surface area.   

Tb, Ts = temperature of the body and surrounding respectively.   

The heat will be gained by the body if the temperature of the surrounding is greater than the body temperature 

and this will increase with increase in U which is function of air velocity. Higher velocities impart more 

uncomfort when surrounding temperature is higher than body temperature.  

Factor governing optimum effective temperature  

 The optimum effective temperature is affected by the following important factors.  

a) Climatic and seasonal difference:- it is known fact that people living in colder climates feel comfortable at a 

lower effective temperature than those living in warmer regions. There is a relationship between the optimum 

indoor effective temperature and the optimum outdoor temperature, which change with seasons. It can be see 

from comfort chart that in winter, the optimum effective temperature is 19 oC where in summer this 

temperature is 22 oC.   

b) Clothing:-it is another important factor which affects the optimum effective temperature. It may be noted 

that the person with light clothings need less optimum temperature than person with heavy clothings.   

c) Age and sex:-we have already discussed that the women of all ages required higher effective temperature 

(about 0.5 oC) than men. Similar is the case of old and young people.  

The children also need higher effective temperature than adult.   

d) Activity:-when the activity of the person is heavy such as people working on the factory, dancing hall, then 

low effective temperature is needed than for the people sitting in cinema hall or auditorium.   

e) Latitude: - the effective temperature is increases by about 0.5  with every 5˚ reduction in latitude.                   
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II.  PROPOSED METHODOLOGY  

 COOLING LOAD:  

 Cooling load is the total heat required to be removed from the space in order to bring it at the desired 

temperature by the air conditioning and refrigeration equipment.   

1) The objectives of cooling load calculation are as follows:   

i. To determine be the optimum rate at which heat needs to be removed from space to establish 

thermal equilibrium & maintain a pre-determined inside conditions   

ii. To calculate peak design loads (cooling/heating).   

iii. To estimate capacity or size of plant/equipment.    

iv. To form the basis for building energy analysis   

COMPONENT OF COOLING LOAD:  

The total building cooling load consists of heat transferred through the building envelope (walls, roof, floor, 

windows, doors etc.) and heat generated by occupants, equipment, and lights. The load due to heat transfer 

through the envelope is called as external load, while all other loads are called as internal loads. The percentage 

of external versus internal load varies with building type, site climate, and building design. The total cooling 

load on any building consists of both sensible well as latent load components. The sensible load affects the dry 

bulb temperature, while the latent load affects the moisture content of the conditioned space.  

 

HEAT GAIN THROUGHT BUILDING BY CONDUCTION:  

Heat gain through building structure such roof, walls, ceiling, doors and windows constitutes the major portion 

of the sensible heat load. A little consideration will show that the heat passing through a wall is first receive at 

the wall surface expose to the region of higher air temperature by radiation convection and conduction. It then 

flows through the material of the wall to the surface exposed at the region of lower air temperature. Thus, the 

heat transferred or gained through a wall under steady state condition   is  

     

                                           Q=U×A× (To-Ti)                                                    ……. (1)  

Q=heat gain  

A=outside area of roof   

U=overall coefficient of heat transmission of the wall   

X=thickness of the wall   

   

                                          U=                                                     ……. (2)  

  

f=outside film or surface conductance   

F=inside film or surface conductance  

 

 

 

 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  259 

Table 1. Film or surface conductance for air film. 

Material  Surface position  Thermal conductance (f) in  

W/m2k  

Still air (f) heat flowing up  Horizontal   9.25  

Still air (f) heat flowing down  Horizontal   6.13  

Still air (f) heat flowing horizontal  Vertical  8.3  

Wind, 24km/h (F)  Any position  34.0  

Wind, 12km/h (F)  Any position  22.7  

  

HEAT GAIN DUE TO INFILTRATION:-  

The infiltration air is the air that enters a conditioned space  through window cracks and opening of doors.  

The amount of infiltrated air through windows and walls is   

                                           =  cubic meter per min.            ……….. (3)  

 Where:-  

L=room length in meters   

W=room width in meters   

H=room height in meters   

Ac=air changes per hours  

 

HEAT GAIN FROM LIGHTINING EQUIPMENTS:-  

The heat gain by electric light depends upon the rating of light in watt,use factor and allowance factor.   

The heat gain from electric light is given by  

                    =total wattage of light × use factor × allowance factor  

Generally use factor is taken below 0.5 and allowance factor is usually taken as 1.25   

  

HEAT GAIN THROUGH VENTILATION:  

The ventilation (i.e. supply of outside air) is provided to the conditioned space in order to minimise 

odour ,concentration of smoke , carbon dioxide  and other undesirable gases so that freshness of air could be 

maintained. The outside air adds sensible as well as latent heat.   

 

HEAT GAIN FROM OCCUPANTS:-  

The heat gain from occupants is based on the average no. of people that are expected to be present in the 

conditioned space.  

 

HEAT GAIN FROM APPLIANCES:-  

The appliances frequently used in air conditioned spaces may be electrical, gas fired or steam  heated. 

Following table gives most of the commonly used appliances together with approximate values of sensible heat 

and latent heat.  
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Table 2. Heat gain from appliances without hoods(in watt). 

Appliances  Electrical  gas  

Sensible  Latent   Sensible  Latent  

Coffee brewer,5/4  264  64  396  103  

Coffee brewer with tank, 20 litres  1406  352  2110  528  

Egg boiler, 2 cups   352  234  1143  1143  

Hair drier, blower type  674  117  1930  733  

   

Climatic condition   

 In Raipur, the summers are short and sweltering, the winters are short and cool, and it is dry and mostly clear 

round. Over the course of the year, the temperature typically varies from  

51˚F to 104˚F and is rarely below 46˚F to 109˚F.  

The hot season lasts for 2.5 months, from April 12 to June 27, with an average daily high temperature above 

98˚ F. The hottest day of the year is May 22, with an average high of the year 104˚ F and low of 83˚ F.  

The cool season lasts for 2.2 months, from December 7 to February 15, with an average daily high temperature 

below 80˚ F. The coldest day of the year is January 7, with an average low of 51˚ F and high of 75˚ F.   

 

Heat gain through roof of the building structure:-  

2) (without arrangement)  

Heat gain through building structure such roof, walls, ceiling, doors and windows constitutes the major portion 

of the sensible heat load. A little consideration will show that the heat passing through a wall is first receive at 

the wall surface expose to the region of higher air temperature by radiation convection and conduction. It then 

flows through the material of the wall to the surface exposed at the region of lower air temperature.  

Thus, the heat transferred or gained through a wall under steady state condition   is  

 

                                     Q=U×A× (To-Ti)                     …………… (4)  

 Q=heat gain (J)  

A=outside area of roof (m2)  

U=overall coefficient of heat transmission of the wall (w/m2k)  

X=thickness of the wall (m)  

   

     U=                                                                       ………….. (5)  

  

f= outside film or surface conductance (w/m2k)  

F=inside film or surface conductance (w/m2k)  

HEAT CARRIED AWAY BY WATER FLOWING THROUGH PIPE  

3) EMBEDDEBD IN ROOF OF THE BUILDING  

Let inlet and outlet temperature of water through pipe are Tc and Th  
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Mass flow rate of water = m   

Specific heat of the water at constant pressure = C  

Heat carried away by water  

                                        Q'= m  × C × (Th - Tc)                             ………….. (6) Also, heat taken up by 

water  

  

                                        Q'=h × A × (Ts-Tb)                                  …………… (7) 

 h=heat transfer coefficient of water (w/m2k)  

A=surface area of the pipe = (3.14×d×l) m2  d= diameter of 

pipe (m) l= total length of pipe (m)  

Ts=surface temperature of the pipe (˚C)  

Tb=bulk mean temperature (˚C)  

  

CALCULATION OF HEAT TRANSFER COEFFICIENT “h”:-  

  

                Reynolds no.=                                                   ……………(8)  

  

V=velocity of water flowing through pipe (m/s) d=diameter of 

pipe (m) µ= dynamic viscosity (Ns/m2)  

The properties like coefficient of viscosity, thermal conductivity, specific heat ,prandtl number can be 

calculated at mean bulb temperature from heat and mass transfer design databook (C.P. KOTHANDRAMAN 

AND S. SUBHRAMANYAN)  

For pipe, flow is laminar when   

                        Re<2300  

And turbulant when  

                           Re>2300   

  

Nusselt number Nu=                                                        ………... (9)  

  

h= heat transfer coefficient (w/m2k) l=total length of 

pipe (m) k=thermal conductivity of water (w/mk)  

  

Therefore, reduction in heat gain through roof of building is given by  

                                                    =Q- Q'  

  

 CALCULATION OF POWER TO DRIVE THE PUPM  
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 Power to drive the pump is given by  

                                    P = m  × g × H        (w)                           …………. (10) where  

H = hs + hd + hfs + hfd + hb                                                                            …………… (11)         

Where, hs= suction head hd= delivery head hfs and hfd = loss of head due to friction 

in suction and delivery pipe.  

 hb = loss of head due to bending  

Loss of head in pipe due to friction is calculated from Darcy-Weisbach equation   

                            hfd =         …………….. (3.12) f=coefficient of friction   

 Losses of head due to bending of pipe  

                   

                      hb =                                                   K= coefficient of bending  

CALCULATIONS AND RESULTS  

 For calculation we have taken the dimensions of seminar hall of academic building of our college whose all 

dimensions.  

CALCULATION OF PUMP WORK:  

The power to drive the pump is given by   

                             Power(P)= m × g × H  

Where   

                            H= hs + hd + hfs + hfd + hb              ………….. (1) These values are:     

hs =1.5 (assumed)  

    hd=18m ( as seminar hall roof is 18m above the ground) The value of loss of 

head due to friction delivery pipe is given by                         hfd = 

=2.363m hereˏ f = 0.01 ( taken from fluid mechanics book)        l = 18 + length of 

pipe = 18 + 221.47=239.47 m  

( length of the pipe is according to the dimension of seminar hall )       

   d = 0.0125m, v = 0.246m/s, g = 9.81 m/s2 similarlyˏ the value of loss of head due to friction 

in suction pipe is given by  

                        hfs==0.7896m       

 [ l = 80m ( length of suction pipe assumed 80m)]  and                

  hb=   =0.00154m          

 [ hereˏ k = 0.5 from fluid mechanic book] after putting the above values on the equation (1)ˏ we get total 

headˏ       H=240.26m  

  

Thenˏ the power of pump is given by  

                       P=m ×g×H  

Where m = 0.12 kg/s  

                       P=282.83 W  
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III. RESULTS: 

 

1. As per above calculations the following results have obtained which are-  

2. Heat gain through roof to the room without setup =Q=16.58Kw  

3. Here heat taken up by the water= Q'=4.01 kw  

4. power require to drive the pump, P = 0.28283 kw   

5. Heat gain through roof to the room with setup=Q- Q'=12.57 kw  

6. This will constitute lower load of air conditioning system which will reduce the power           

consumption of the air conditioning system.   

IV. CONCLUSION  

 

As per the above methodologies and calculations, the following conclusion can be drawn which are as follows-  

1. Heat gain through roof of the  building without the setup, Q = 16.58 kw  

2. Heat carried away by water flowing through pipe, Q'=4.01 kw  

3. Power require to drive the pump is calculated as P = 0.28283 kw  

4. Therefore, the reduction in heat gain through roof is given as Q- Q'=12.57 kw  

This reduction in heat gain will reduce the total heat gain in the cooling space which will reduce the 

cooling load of the air conditioning system which will ultimately reduce the power consumption of the air 

conditioning system.  

5. As this system using water as a working fluid and electricity to drive the pump, this one is eco-friendly 

and energy efficient system (project) which does not harm the environment.  
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ABSTRACT 
 

Automotive maintenance is one of the major parameter for keeping its life span, it includes mainly change of 

punctured tyres, has been always a difficult task. Every automotive manufacturer provide tool such as L wrench 

and jack, but still using these tools require skilled person. Therefore, it is crucial to have a tool that should 

designed ergonomically, easy to handle, light weight, require small space and can perform similar task in one 

time. Unified wheel opener is a special purpose tool use to open/close all the nuts of a wheel at one time with 

less effort. Although various methods were used for opening wheel, but they required a lot of effort. The main 

objective of project is to develop a single tool with multiple mechanisms which can be used during 

assembling/dismantling of wheels in automobile. 

 

I. INTRODUCTION 

 

1.1 Overview 

Engineering in general, and Mechanical engineering 

in particular, ideals with a wide spectrum of products, 

ranging from large and complex systems comprising 

of numerous elements down to a single component. 

Apart from being a physical object, a product can also 

be a service that requires the application of 

engineering knowledge, skills and devices to be useful 

to society. A service falls under the category of a 

system in that it is carried out with the help of 

personnel, facilities and procedures. The service 

offered by an automobile maintenance and repair 

garage would be a typical example from mechanical 

engineering. Even computer software could be treated 

as an engineering product. It is also created using 

engineering knowledge and skills. In the following, 

the term product when used alone denotes the object 

to be designed and made with the help of engineering 

knowledge and skills, irrespective of whether it is a 

large system, a simple machine, a component or a 

service. Specific reference to design of computer 

software is not attempted in the following although 

many of the generalities apply to it also. 

A general understanding of the nature of product is a 

prerequisite for designing it. A complex product can 

be sub divided into sub-assemblies or sub system, 

component etc. Frequently the planning, layout and 

design of a complex multi element product is an 

interdisciplinary effort, requiring the expertise and 

skills not only of several engineering specializations 

but even non-engineering ones. 

 

It is always preferable that our work should be easy 

and fast. But easy and fast working requires some 

technical skills to work efficiency and properly. In 

our daily life we face many problems where we need 

a lot of effort and time to do that specific work. A 

little but important work we do often is opening a 

tyre of a vehicle. It is a fact that a huge effort is 

required to open a single nut of a car wheel and it will 

become a tedious task to open the wheel in extreme 

atmospheric conditions. It also creates problem when 

we are in hurry. 

 

Here we get the solution of the problem mentioned 

above Unified Wheel Opener is a special tool 
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designed by us which will open a tyre easily. It is so 

designed that it can open all the four nuts of a car 

wheel in one time. And the most desired achievement 

we get is that total effort and time needed in the 

process is very less. It can open and also refit the tyre 

with the same tool easily. Tool is simple in design, 

easy to use and easily portable along with the vehicle. 

Overall of instrument is in the reach of average 

citizen. Great efforts are made to satisfy each and 

every technical aspect of the design. 

 

1.2 Objective 

A simple mechanism if used properly can lead to a 

great success. U.W.O. is a tool which is made for 

automobile field. Aim of our project is to save time 

and human effort. We have tried our best to adopt the 

design having minimum input torque and required 

output torque which is not possible without using 

U.W.O. Unified wheel opener is a special purpose 

tool made to open or close all the nuts of a wheel in a 

one time with less effort. Although various methods 

are used for opening nuts they require a lot of effort 

opening a nut, the main objective of work is to 

develop a single tool with multiple mechanism which 

can be used during assembling and dismantling of 

wheels in auto mobile. 

 

1.3 Application 

Application domain of unified Wheel Opener is in 

automobile industries. According to our preplanned 

project we describe the following places where it can 

be used successfully: 

• It can be used as standard equipment provided with 

a new vehicle for the purpose of opening and refit a 

punctured wheel in the midway. 

• It can be used in workshops to open a wheel in place 

of using pneumatic guns which are restricted to the 

availability of light and compressed air; it can be 

easily operated with hands. 

• It can be used in assembly line of automobiles where 

more time is consumed in tightening all the four nuts 

one by one. As it takes less time to fit a new tyre, it 

will lead to increase productivity. 

 

II. LITERATURE REVIEW 

 

A lot of research activities has been carried out on 

gears mechanisms since very first gear was 

manufactured. A gear transmits the power from one 

shaft to another in various relative position. Many 

engineers and designers put their efforts in this field 

and succeeded also. They put all of their knowledge 

and the studies about gears on papers, with the use of 

these papers anyone can know about advancement of 

the research carried out by them. 

 

With these research papers, we come to know various 

aspects about gear. These papers explore how a 

mechanism can be driven at uniform speed and non–

uniform speed. Also these papers tells about selection 

of material for a gear depending upon requirement. 

There are a number of different gears which have 

different application areas. The research papers helps 

in choosing the appropriate type of gear. 

 

Wen-Hsiang Hsie in his paper (2007) “An 

experimental study on cam-controlled planetary gear 

trains” describes that a mechanism is driven by a 

motor at uniform speed. However, more and more 

researches indicate that there are many advantages if 

mechanism can be driven at non-uniform speed, and 

this kind of mechanism is called a variable input 

mechanism. The purpose of this work is to propose a 

novel approach for driving a variable speed 

mechanism by using a cam-controlled planetary gear 

train, and to investigate its feasibility by conducting 

prototype experiments. First, the geometrical design 

is performed. Then, the kinematic equations and the 

cam profile equations are derived based on the 

geometry of the mechanism. 

 

Ligang Yao Jian Wei Hung Lin and Yingjie Cai (2004) 

in their paper states that investigates meshing 

characteristics of the toroidal drive with different 

roller shapes, examines the effect on the 

characteristics from roller shapes and produces a 

comprehensive comparative study. Based on the 

coordinate transformation, the paper introduces the 
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generic models of meshing characteristics and 

characterizes the meshing to introduce both 

undercutting and meshing limit curves. The paper 

further develops meshing functions and their 

derivatives with respect to each drive type with a 

different roller shape. This leads to a comprehensive 

examination of each meshing characteristics against 

each drive type of a roller shape. The comparative 

study focuses on the effect of contact curves, tooth 

profile, undercutting, meshing limit curves and the 

induced normal curvature. 

 

Tadashi Varon (2011) describes in their paper about 

Meshing transmission error (TE) is well known as a 

contributing factor of gear whine, but system- level 

prediction of transmission error and quantitative 

analysis of dynamic meshing vibromotive force have 

not been analyzed adequately until now. This paper 

describes the use of a computer- aided-engineering 

(CAE) model for the analysis of the dynamic gear 

meshing behavior and for the prediction of dynamic 

transmission error from the input torque of the 

system. This paper also describes the analysis of a 

dynamic vibromotive force at a bearing location 

where vibration is transmitted to the vehicle body. 

The gear whine critical frequency can be predicted 

with the proposed method at an early stage of 

passenger-car development when no prototype is 

available. 

 

Gear whine is an automotive quality problem that can 

be perceived by any driver regardless of his/her level 

of driving experience, but it tends to manifest itself in 

the final stages of vehicle development when, in most 

cases, effective design. measures that can be taken 

against it are extremely limited. Consequently, power 

train designers have a great need for CAE 

technologies that enable them to predict gear whine 

using a virtual power train before the power train is 

physically constructed.  

 

Hiroyuki Kato, Ken Iwanami, Hiroshi Arai, Koji 

Asanotells (1998) describes in their paper, in addition 

to performance (running safety and stability, and 

riding comfort) compatible with great increases in 

driving speed, ensuring of reliability when running at 

high speeds, and use for service operation based on 

long term durability and ease of maintenance must all 

be considered. Therefore, configurations including 

use of new structural elements were reviewed for the 

main structural parts of the bogie. In addition to 

significant investigation of the strength and 

performance through numerical analysis at the 

investigation stage, a first prototype was built and 

performance tests and 

long-term endurance tests through bench testing 

were performed for confirmation. Bogies for which 

development proceeded in this manner have been 

installed on a Shinkansen high speed test train and 

performance confirmation is being performed 

through actual running tests. Here, with regard to the 

development details and development process for the 

high-speed Shinkansen bogie, the bogie and the main 

parts such as driving device, axle bearings, and brake 

components are mainly introduced. 

 

III. SUMMARY 

 

As the use of automobile is rising in the Indian 

market, managing the commercial vehicle is also 

being a challenge these days. When we talk about 

breakdown in vehicles, wheel come at the first. This 

is one of the potential problem that every vehicle is 

dealing with, so to make the wheel changing process 

more efficient we need to reduce the efforts and 

provide a ergonomic advanced design. 

 

IV. CONCLUSION 

 

Taking the idea from all research paper which are 

included in the literature review. We came to a point 

that by using gear-train mechanism we can make a 

system which is used to open the nut of a wheel with 

minimum torque so, as to eliminate the hard-work of 

person with minimum time. In all research paper idea 

is given that how gear train works, and how the 

power transmission take place. Literature is deeply 

studied, and the useful information is collected, then 
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we have to select the various material that are to be 

used for the various components of the unified wheel 

opener. 
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ABSTRACT 
 

A parabolic trough is a type of solar thermal collector that is straight in one dimension (Z-axis) and curved as a 

parabola in the other two (X and Y-axis), lined with a polished mirror like finish metal. The energy of sunlight 

which enters the collector parallel to its plane of symmetry is focused along the focal line where the vacuum 

tube is placed. The vacuum that surrounds the outside of the tube greatly reduces convection and conduction 

heat loss, therefore achieving greater efficiency than flat-plate collectors. A sedimentation tank allows 

suspended particles to settle out of water or wastewater as it flows slowly through the tank, thereby providing 

some degree of purification. Carbon filters are very effective at removing chlorine, benzene, radon, solvents 

trihalomethane compounds, volatile organic chemicals such as pesticides and herbicides and hundreds of other 

man-made chemicals that may come into contact with tap water as it proceeds through the system. In addition 

chlorine is added with the help of salt tank &amp; filters remove bad tastes and odours from the water. After 

this filtration by carbon filter, water is then passed to evacuated vacuum tubes for remaining purification. 

 

I. INTRODUCTION 

 

Water purification is the process of removing 

undesirable chemicals, biological contaminants, 

suspended solids and gases from contaminated water. 

The goal is to produce water fit for a specific purpose. 

Most water is purified for human consumption 

(drinking water), but water purification may also be 

designed for a variety of other purposes, including 

meeting the requirements of medical, 

pharmacological, chemical and industrial applications. 

In general, the methods used include physical 

processes such as filtration, sedimentation and 

distillation, biological processes such as slow sand 

filters or biologically active carbon, chemical 

processes such as flocculation and chlorination and 

the use of electromagnetic radiation such as 

ultraviolet light.  

The purification process of water may reduce the 

concentration of particulate matter including 

suspended particles, parasites, bacteria, algae, viruses, 

fungi; and a range of dissolved and particulate 

material derived from the surfaces that water may 

have made contact with after falling as rain. The 

standards for drinking water quality are typically set 

by governments or by international standards.5-9 

These standards will typically set minimum and 

maximum concentrations of contaminants for the use 

that is to be made of the water. It is not possible to 

tell whether water is of an appropriate quality by 

visual examination. Simple procedures such as boiling 

or the use of a household activated carbon filter are 

not sufficient for treating all the possible 

contaminants that may be present in water from an 

unknown source. 

II. LITERATURE REVIEW 

 

In this system we use the copper tube to transfer the 

water from one tank to other tank and to heat the 

water with the help of solar energy by sun rays 

because the copper has high thermal conductivity of 

385 w/mk. 
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Copper tube is popular for heating systems in both 

new and remodelled buildings. Contractors have 

learned through experience that, all factors 

considered, copper tube remains superior to any 

substitute material. The advantages of light weight, 

choice of tempers, long-term reliability, and ease of 

joining, bending and handling are of major 

importance. For example, where rigidity and 

appearance are factors, drawn tube is recommended. 

Annealed tube is particularly suitable for panel 

heating, snow melting, and short runs to radiators, 

convectors and the like. With annealed tube the need 

for fittings is reduced to a minimum, saving 

substantial installation labour and material. 

Copper is an excellent electrical conductor. Most of 

its uses are based on this property or the fact that it is 

also a good thermal conductor. However, many of its 

applications also rely on one or more of its other 

properties. For example, it wouldn&#39;t make very 

good water and gas pipes if it were highly reactive. 

On this page, we look at these other properties: 

 

Corrosion resistant 

Copper is low in the reactivity series. This means that 

it doesn’t tend to corrode. Again, this is important for 

its use for pipes, electrical cables, saucepans and 

radiators. However, it also means that it is well suited 

to decorative use. Jewellery, statues and parts of 

buildings can be made from copper, brass or bronze 

and remain attractive for thousands of years. 

 

Easily joined 

Copper can be joined easily by soldering or brazing. 

This is useful for pipework and for making sealed 

copper vessels. 

 

Ductile 

Copper is a ductile metal. This means that it can easily 

be shaped into pipes and drawn into wires. 

Copper pipes are lightweight because they can have 

thin walls. They don’t corrode and they can be bent 

to fit around corners. The pipes can be joined by 

soldering and they are safe in fires because they don’t 

burn or support combustion. 

 

Parabolic collector 

Parabolic trough system work on the principle of line 

focus, mobile receiver. Parabolic trough systems 

consist of parallel rows of mirrors (reflectors) curved 

in one dimension to focus the sun’s rays. The mirror 

arrays can be more than 100 m long with the curved 

surface 5 m to 6 m across. Pipes (absorber tubes) with 

a selective coating serve as the heat collectors. The 

coating is designed to allow pipes to absorb high 

levels of solar radiation while emitting very little 

infra-red radiation. The pipes are insulated in an 

evacuated glass envelope. The reflectors and the 

absorber tubes move in tandem with the sun as it 

crosses the sky. This system is useful for electricity 

generation, manufacturing of solar fuels, water 

purification etc. 

 

All parabolic trough plants currently in commercial 

operation rely on synthetic oil as the fluid that 

transfers heat (the heat transfer fluid) from collector 

pipes to heat exchangers, where water is preheated, 

evaporated and then superheated. The superheated 

steam runs a turbine, which drives a generator to 

produce electricity. After being cooled and condensed, 

the water returns to the heat exchangers. Parabolic 

troughs are the most mature of the CSP technologies 

and form the bulk of current commercial plants. Most 

existing plants, however, have little or no thermal 

storage and rely on combustible fuel as a backup to 

firm capacity. 

 

Aluminum composite plate was mounted on the 

supporting structure of the concentrator by bending 

method. The stainless chrome plate is covered on the 

composite plate by bolting from suitable points 

without any bending process. Thus a high accurate 

surface was obtained without causing any reflection 

loss. 

 

Sedimentation tank 

Sedimentation is a physical water treatment process 

using gravity to remove suspended solids from water. 

Solid particles entrained by the turbulence of moving 
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water may be removed naturally by sedimentation in 

the still water of lakes and oceans. Settling basins are 

ponds constructed for the purpose of removing 

entrained solids by sedimentation .Clarifiers are tanks 

built with mechanical means for continuous removal 

of solids being deposited by sedimentation. 

 

Basic 

Suspended solids (or SS), is the mass of dry solids 

retained by a filter of a given porosity related to the 

volume of the water sample. This includes particles of 

a size not lower than 10 μm. Colloids are particles of a 

size between 0.001 µm and 1 µm depending on the 

method of quantification. Because of Brownian 

motion and electrostatic forces balancing the gravity, 

they are not likely to settle naturally. 

 

The limit sedimentation velocity of a particle is its 

theoretical descending speed in clear and still water. 

In settling process theory, a particle will settle only if; 

1. In a vertical ascending flow, the ascending 

water velocity is lower than the limit 

sedimentation velocity. 

2. In a longitudinal flow, the ratio of the length of 

the tank to the height of the tank is higher than 

the ratio of the water velocity to the limit 

sedimentation velocity. 

Removal of suspended particles by sedimentation 

depends upon the size and specific gravity of those 

particles. Suspended solids retained on a filter may 

remain in suspension if their specific gravity is similar 

to water while very dense particles passing through 

the filter may settle. Settleable solids are measured as 

the visible volume accumulated at the bottom of an 

Imhoff cone after water has settled for one hour. 

Gravitational theory is employed, alongside the 

derivation from Newton’s second law and the Navier–

Stokes equations. 

Stokes law explains the relationship between the 

settling rate and the particle diameter. Under specific 

conditions, the particle settling rate is directly 

proportional to the square of particle diameter and 

inversely proportional to liquid viscosity. 

The settling velocity, defined as the residence time 

taken for the particles to settle in the tank, enables 

the calculation of tank volume. Precise design and 

operation of a sedimentation tank is of high 

importance in order to keep the amount of sediment 

entering the diversion system to a minimum 

threshold by maintaining the transport system and 

stream stability to remove the sediment diverted from 

the system. This is achieved by reducing stream 

velocity as low as possible for the longest period of 

time possible. This is feasible by widening the 

approach channel and lowering its floor to reduce 

flow velocity thus allowing sediment to settle out of 

suspension due to gravity. The settling behavior of 

heavier particulates is also affected by the turbulence. 

 

Final filtrations process act on the filter. Filtrations is 

any of various mechanical, physical or biological 

operation that separate solid from fluid by adding a 

medium through which only the fluid can pass the 

fluid that passes through is called the filtrate. In any 

physical filter over size solids in the fluid are retained 

and in biological filters particulates are trapped and 

ingested and metabolites are retained and removed 

however the separation is not complete; solids will 

not be contaminated with some fluid and filtrate will 

contain fine particles. 

 

There are many water filtration products in existence 

today. However, none of these products fully satisfy 

the needs of families in rural areas with a lack of clean 

drinking water. All of the following products require 

either large sums of money or extensive maintenance, 

and some products don’t even come with a guarantee 

of potable water. The aim of our project is to purify 

water by using solar panel and parabolic collector 

which produces electricity and heat. We are using 

solar energy because in rural areas the amount of 

electricity is not sufficient. Sun ray is available in our 

country and by using this sun ray, we will produce 

electricity. 

III. SUMMARY 

 

Although there are many technologies for water 

purification, then where the actual problem is arising. 
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For people concerned about the quality of their 

municipally-supplied drinking water and unhappy 

with other methods of additional purification 

available to them, solar purification of tap water or 

brackish groundwater can be a pleasant, energy-

efficient option. 

IV. CONCLUSION 

 

To achieve this goal, a system was designed 

incorporating a parabolic solar trough coupled with a 

custom designed distillation device. The incoming 

solar radiation from the sun is focused and 

concentrated onto a receiver pipe using a parabolic 

trough, heating the incoming impure water, at which 

point it is sprayed into our custom designed 

distillation device where it evaporates and is re-

condensed into pure potable water. 
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ABSTRACT 
 

In this paper, the energy and exergy analysis of Reliance Ultra Mega Project (3960MW) in Singrauli ,Madhya 

Pradesh is presented. The primary objectives of this paper are to analyze the system components separately and 

to identify and quantify the sites having largest energy and exergy losses. In addition, the effect of varying the 

reference environment state on this analysis will also be presented. The performance of the plant was estimated 

by a component- wise modeling and a detailed break-up of energy and exergy losses for the considered plant 

has been presented. 

Keywords: water desalination; HDH systems; direct contact heat and mass transfer; bubbler humidifier 

 

I. INTRODUCTION 

 

Power plays a great role wherever man lives and 

works-in industries, agriculture transportation etc. 

power provides our homes with light and heat. The 

living standard and prosperity of a nation vary 

directly with increase in use of power.  

 

As technology is advancing the consumption of power 

is steadily rising.This necessitates that in addition to 

existing sources of power such as coal, water, 

petroleum etc. other sources of power should be 

searched out and new and more efficient ways of 

production energy should be devised. Nuclear energy 

has enlarged the world’s power resources. The energy 

released by burning one kilogram of uranium is 

equivalent to the energy obtained by burning 4500 

tonnes of high grade coal. Under the severe impact of 

the global crisis, the Indian economy registered a 

growth of 6.7% in 2008-09 after having registered 

over 9% rates of growth for three successive years. 

 

By any standards, the Indian Economy was able to 

protect itself reasonably well in the turbulent 

conditions of the financial crisis. Economic growth 

slowed from 7.7% in the first half of 2011-12 to 5.95% 

in the second half, and 6.0% in the first quarter of 

2011- 12 However, in the second quarter it grew 

strongly at 8.6%. it again declined to 6.5% in the third 

quarter primarily because of the drought. 

 

The economy recovered in the fourth quarter and 

grew by 8.6%. the order of loss in growth momentum 

in the first half of 2011-12 was not only much smaller 

than that of the rest of the world, but the important 

point was, that the economy continued to grow at 

close to 7%, which itself is higher than in many years 

past. Nowadays, there are a few methods to measure 

the performance of a power plant.Some researchers 

use the conservation of mass and the conversation of 

energy (first law of thermodynamics) principles: 

however the evaluation is actually not complete. The 

exergy analysis based on the second law of 

thermodynamics should be included in order to 

provide the information, which is useful for engineers 

or managers to know about the power plant 

performance. Although the method of exergy is often 

considered to be a new method for analyzing energy 

systems, the underlying fundamentals were 

introduced as early as in the 1940. For examples a 
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paper by Thing, (1944) 1 describes the virtue of 

energy which is essentially what we call today as 

exergy. Some authors call it availability but the term 

most widely accepted and used in a lot of publications 

is exergy The term availability in the context of 

power plant may he confused with the availability of 

the plant or machine. 

 

As energy analysis is based on the first law of 

thermodynamics, it has some inherent imitations like 

not accounting for properties of the system 

environment, or degradation of the energy quality 

through dissipative processes. An energy analysis does 

not characterize the irreversibility of processes within 

the system. In contrast, exergy analysis will 

characterize the work potential of a system. Exergy is 

the maximum work that can be obtained from the 

system, when its state is brought to the reference or 

“dead state”; i.e. standard atmospheric conditions. 

Exergy analysis is based on the second law of 

thermodynamics Energy analysis of a steam power 

plant, in order to assess the distribution of 

irreversibilities and losses which contribute to loss of 

efficiency in system performance. 

 

II. LITERATURE REVIEW 

 

The concept of energy was first introduced in 

mechanics by Newton when hypothesized about 

kinetic and potential energies. However, the 

emergence of energy as a reifying concept in physics 

was not adopted until the middle of the 19th century 

and was considered one of the major scientific 

achievements in that century. The concept of energy 

is so familiar today, we have difficulty in defining it 

exactly. Energy is a scalar quantity that cannot be 

observed directly but can be recorded and evaluated 

by indirect measurements. The absolute value of 

energy of system is difficult to measure, whereas its 

energy change is rather easy to calculates. In our life 

the examples of energy are endless. The sun is the 

major source of the earth’s energy. It emits a spectrum 

of energy that travels across space as electromagnetic 

radiation. Energy is also associated with the structure 

of matter and can be released by chemical and atomic 

reaction. Throughout history, the emergence of 

civilizations has been characterized by the discovery 

and effective application of energy to society’s needs. 

 

It simply states that during an interaction, energy can 

change from one form to another but the total 

amount of energy remains constant. That is, energy 

cannot be created or destroyed. 

 

THE STEADY FLOW PROCESS 

The term steady implies no change with time. A large 

number of engineering devices operate for long 

periods of time under the owe conditions. And they 

are classified as steady-flow devices. Process involving 

such devices can be represented reasonably well by a 

somewhat idealized process, called the steady-flow 

process. 

 

EXERGY 

The second law analysis of a power cycle enables us to 

identify the major sources of loss and shows avenues 

for performance improvement. Practical devices 

involving energy conversion and transfer always 

observe energy conservation law, but the quality of 

energy degrades i.e. work potential is lost or exergy is 

destroyed. Degradation of energy is equivalent to the 

irretrievable loss of exergy due to all real processes 

being irreversible The loss of exergy or irreversibility 

provides a quantitative measure of process 

inefficiency. This method provides the information, 

which is useful for engineers or managers to known 

about the power plant performance. Exergy is the 

maximum possible work that can be produced by a 

system as it is brought into equilibrium with a 

specified reference environment. It is important that 

the Performance monitoring of a power plant 

includes exergy analysis besides the conventional 

energy analysis. 

 

DEFINITION OF EXERGY 

It is the maximum possible useful work that could 

obtain from the system at given state in a specified 

environment. The work potential of the energy 
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contained in a system at a specified sate is simply the 

maximum useful work that can be obtained from the 

system. The work done during a process depends the 

initial state, the final state, as well as the condition of 

the environment. In an exergy analysis, the initial 

state is specified, and thus it is not a variable 

 

EXERGY OF A FLOWSYSYEM 

The property exergy is the work potential of a system 

in a specified environment and represents the 

maximum amount of useful work that can be 

obtained by the system is broug to equilibrium with 

the environment, Unlike energy, Value of exergy 

depends on the state of the environment and the state 

of the system. The property exergy is the work 

potential of a system in a specified environment and 

represents the maximum amount of work that can be 

obtained as the system is brought to equilibrium with 

the environment. 

X f l o w = PV 

 

Where V is the specific volume of the fluid, which is 

equivalent to the volume change of a unit mass of the 

fluid as it is displaced during flow. The flow work is 

essentially the boundary Work done by a fluid on the 

fluid downstream, and thus the exergy associated 

with flow work is equivalent to the exergy associated 

with the boundary work, which is the boundary work 

in excess of the work done against the atmospheric air 

at Po to displace it by a volume V. Nothing that the 

flow work is PV and the work done against the 

atmosphere is PoV, the exergy associated with flow 

energy can be expresses as:- 

X f l o w = PV-Po V 

 

Therefore, the exergy associated with flow energy is 

obtained by replacing the Pressure p in the flow work 

relation by the pressure in excess of the atmospheric 

pressure, P-Po. Then the exergy of a flow stream is 

determined by simply adding the flow exergy relation 

above to the exergy relation for anon flowing fluid 

 

Ψ flowing fluid= Ψ nonflowing fluid Ψflow 

 

III. CONCLUSION 

 

The exergy analysis has been carried out for each and 

every component of the system, and we calculate the 

exergy losses in the each and every components and 

then analysis is performed on the overall individual 

subsystem. Finally the exergy analysis for the overall 

plant has been calculated. The energy and exergy 

losses of the components of each system have been 

determined using their mass, energy and exergy 

balance equations. 
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ABSTRACT 
 

In a continuous production beverage industry where multiple beverages are manufactured this machine can be 

used to sort different kinds of beverage bottles which in turn will save time and labour. This machine will sort 

metallic cans from plastic bottles and will push the plastic bottles into another conveyor belt. This machine 

works on electro-pneumatic and plc. This uses air from compressor to drive the cylinder. This machine is made 

by using a double acting pneumatic cylinder, a double solenoid valve, and proximity sensors which sense metals. 

This machine works on plc software “SIEMENS STEP 7 LITE”. All the pneumatic components are Festo 

manufactured. 

I. INTRODUCTION 

 

Mechatronics 

Mechatronics is a multidisciplinary field of science 

that includes a combination of mechanical 

engineering and computer and electronics 

engineering. As technology advances, the subfields of 

engineering multiply and adapt. Mechatronics’ aim is 

a design process that unifies these subfields. 

Originally, mechatronics just included the 

combination of mechanics and electronics, therefore 

the word is a combination of mechanics and 

electronics; however, as technical systems have 

become more and more complex the definition has 

been broadened to include more technical areas. The 

word “mechatronics” originated in Japanese-English 

and was created by Tetsuro Mori, an engineer of 

Yaskawa Electric Corporation. The word 

“mechatronics” was registered as trademark by the 

company in Japan with the registration number of 46-

32714 in 1971. However, afterward the company 

released the right of using the word to public, and the 

word “mechatronics” spread to the rest of the world.  

 

Description 

A mechatronics engineer unites the principles of 

mechanics, electronics, and computing to generate a 

simpler, more economical and reliable system. The 

term mechatronics was coined by Tetsuro Mori, the 

senior engineer of the Japanese company Yaskawa in 

1969. An industrial robot is a prime example of a 

mechatronics system; it includes aspects of electronics, 

mechanics, and computing to do its day-to- day jobs. 

Engineering Cybernetics deals with the question of 

control engineering of mechatronic systems. It is used 

to control or regulate such a system (see control 

theory). Through collaboration, the mechatronic 

modules perform the production goals and inherit 

flexible and agile manufacturing properties in the 

production scheme. Modern production equipment 

consists of mechatronic modules that are integrated 

according to a control architecture. The most known 

architectures involve hierarchy, polyarchy, 

heterarchy, and hybrid. The methods for achieving a 

technical effect are described by control algorithms, 

which might or might not utilize formal methods in 

their design. 

 

Applications 

 Automation and robotics 

 Servo-mechanics 

 Sensing and control systems 
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 Automotive engineering, automotive 

equipment in the design of subsystems such as 

anti-lock braking systems 

 Computer-machine controls, such as 

computer driven machines like CNC milling 

machines, 

 CNC water jets, and CNC plasma cutters 

 Expert systems 

 Industrial goods 

 Consumer products 

 Mechatronics systems 

 Medical mechatronics, medical imaging 

systems 

 Structural dynamic systems 

 Transportation and vehicular systems 

 Mechatronics as the new language of the 

automobile 

 Computer aided and integrated 

manufacturing systems 

 Computer-aided design 

 Engineering and manufacturing systems 

 Packaging 

 Microcontrollers / PLCs 

 Mobile apps 

 M&E Engineering 

 

As more and more robots are designed for specific 

tasks this method of classification becomes more 

relevant. For example, many robots are designed for 

assembly work, which may not be readily adaptable 

for other applications. They are termed as assembly 

robots. For seam welding, some suppliers provide 

complete welding systems with the robot i.e. the 

welding equipment along with other material 

handling facilities like turntables etc. as an integrated 

unit. Such an integrated robotic system is called a 

welding robot even though its discrete manipulator 

unit could be adapted to a variety of tasks. Some 

robots are specifically designed for heavy load 

manipulation, and are labelled as heavy duty robots  

 

Physical implementations 

Mechanical modeling calls for modeling and 

simulating physical complex phenomenon in the 

scope of a multi-scale and multi-physical approach. 

This implies to implement and to manage modeling 

and optimization methods and tools, which are 

integrated in a systemic approach. The specialty is 

aimed at students in mechanics who want to open 

their mind to systems engineering, and able to 

integrate different physics or technologies, as well as 

students in mechatronics who want to increase their 

knowledge in optimization and multidisciplinary 

simulation technics. 

 

The specialty educates students in robust and/or 

optimized conception methods for structures or many 

technological systems, and to the main modeling and 

simulation tools used in R&D. Special courses are also 

proposed for original applications (multi-materials 

composites, innovating transducers and actuators, 

integrated systems, …) to prepare the students to the 

coming breakthrough in the domains covering the 

materials and the systems.  

For some mechatronic systems, the main issue is no 

longer how to implement a control system, but how 

to implement actuators. Within the mechatronic field, 

mainly two technologies are used to produce 

movement/motion. 

 

II. LITERATURE REVIEW 

 

 Simulation in a virtual environment to operate with 

an automatic production line used in the 

automotive industry. 

Author:- Glauber Ladislau Pinto 

Abstract:- The globalization of the economy has 

increased competition and intense dispute for new 

markets. It has accelerated the evolution of 

technology in all segments. Manufacturing 

automation, robotics production lines, programmable 

logic controllers (PLC), simulation and offline 

programming of equipment technologies are known 

by the main companies, but the integration of these 

technologies is always a complex issue and requires 

timing. Actually it expands time in development of 

standards, in design software and simulations, while 

much work still remains to be done in the field. 
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Aligned with the technology of Digital Factory there 

is a technology of Virtual Commissioning. With this 

technology it is possible to bring to the lab 

environment a lot of solutions found so far only in the 

installation phase. 

 

 A Complete Approach to Automated Assembly. 

Author:- Randy Behring , Giovanni Bonomi 

Abstract:- Technological advances have made it 

possible to advance assembly of aircraft from the days 

of “Rosie the Riveter” to automated manufacturing 

facilities of the future. 

 

Improvements in CNC controlled machines, called 

Positioners, and tooling, called End Effectors, have 

enabled the assembly process to pass from, two people, 

to robots working on opposite sides of a panel. 

Further developments with Multi-functioning End 

Effectors and stiffer more accurate Positioners have 

reduced the station to station cycle times of 

completely assembled panels. New generation systems 

show even greater promise for, not only lower cycle 

times, but lower investment costs and higher 

reliability. The new generation systems consist of an 

advanced Rivet Feed System, for trouble free fastener 

feeding, an Automatic Part Feed System, for greater 

utilization of the Assembly Cell, a Double Ram 

Gantry, for stiffer more accurate end effector 

positioning, and Multi-function. 

 

III. SUMMARY 

 

They were first developed in the automobile industry 

to provide flexible, ruggedized and easily 

programmable controllers to replace hard-wired 

relays and timers. Since then they have been widely 

adopted as high-reliability automation controllers 

suitable for harsh environments. A PLC is an example 

of a hard real-time system since output results must 

be produced in response to input conditions within a 

limited time, otherwise unintended operation will 

result. 

 

 

IV. CONCLUSION 

 

PLCs are well adapted to a range of automation tasks. 

These are typically industrial processes in 

manufacturing where the cost of developing and 

maintaining the automation system is high relative to 

the total cost of the automation, and where changes 

to the system would be expected during its 

operational life. PLCs contain input and output 

devices compatible with industrial pilot devices and 

controls; little electrical design is required, and the 

design problem centers on expressing the desired 

sequence of operations. PLC applications are typically 

highly customized systems, so the cost of a packaged 

PLC is low compared to the cost of a specific custom-

built controller design. On the other hand, in the case 

of mass-produced goods, customized control systems 

are economical. This is due to the lower cost of the 

components, which can be optimally chosen instead 

of a generic solution, and where the non-recurring 

engineering charges are spread over thousands or 

millions of units. 
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ABSTRACT 
 

Cooling load calculations are carried out to estimate the required capacity of cooling systems. The purpose of 

this project is to develop a user-friendly program that can easily calculate space-cooling load of a typical class 

room taking some of the basic inputs like latitude, longitude time zone, building materials and other 

metrological data of the location. Our thesis is based on reducing cooling load of room by using recycle plastic 

as roof material in the place of RCC because thermal conductivity of plastic is less as compare to RCC.Which 

reduces the cooling load. Cooling load calculations are carried out to estimate the required capacity of cooling 

systems. The purpose of this project is to develop a user-friendly program that can easily calculate space-cooling 

load of a typical class room taking some of the basic inputs like latitude, longitude time zone, building materials 

and other metrological data of the location. 

 

I. INTRODUCTION 

 

Cooling load calculations are carried out to estimate 

the required capacity of heating and cooling systems, 

which can maintain the required conditions in the 

conditioned space. To estimate the required cooling 

capacity, one has to have information regarding the 

design indoor and outdoor conditions, specifications 

of the building, and specifications of the conditioned 

space (such as the occupancy, activity level, various 

appliances and equipment used etc.) and any special 

requirements of the particular application.  

 

For comfort applications, the required indoor 

conditions are fixed by the criterion of thermal 

comfort, while for industrial or commercial 

applications the required indoor conditions are fixed 

by the particular processes being performed or the 

products being stored. The design outdoor conditions 

are chosen based on design dry bulb and coincident 

wet bulb temperatures for peak summer or winter 

months for cooling and heating load calculations. 

For estimating cooling loads, one has to consider the 

unsteady state processes, as the peak cooling load 

occurs during the day time and the outside conditions 

also vary significantly throughout the day due to solar 

radiation. 

 

In addition, all internal sources add on to the cooling 

loads and neglecting them would lead to 

underestimation of the required cooling capacity and 

the possibility of not being able to maintain the 

required indoor conditions. Thus cooling load 

calculations are inherently more complicated as it 

involves solving unsteady equations with unsteady 

boundary conditions and internal heat sources. 

 

The total building cooling load consists of heat 

transferred through the building envelope (walls, roof, 

floor, windows, doors etc.) and heat generated by 

occupants, equipment, and lights. The load due to 

heat transfer through the envelope is called as 

external load external load, while all other loads are 

called as internal loads. 

The percentage of external versus internal load varies 

with building type, site climate, and building design. 

The total cooling load on any building consists of 

both sensible as well as latent load components. The 
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sensible load affects dry bulb temperature, while the 

latent load affects the moisture content of the 

conditioned space. Buildings may be classified as 

externally loaded and internally loaded. 

 

In externally loaded buildings the cooling load on the 

building is mainly due to heat transfer between the 

surroundings and the internal conditioned space. 

Since the surrounding conditions are highly variable 

in any given day, the cooling load of an externally 

loaded building varies widely. 

 

In internally loaded buildings the cooling load is 

mainly due to internal heat generating sources such as 

occupants or appliances or processes. In general the 

heat generation due to internal heat sources may 

remain fairly constant, and since the heat transfer 

from the variable surroundings is much less compared 

to the internal heat sources, the cooling load of an 

internally loaded building remains fairly constant. 

Obviously from energy efficiency and economics 

points of view, the system design strategy for an 

externally loaded building should be different from an 

internally loaded building. Hence, prior knowledge of 

whether the building is externally loaded or 

internally loaded is essential for effective system 

design. 

 

As mentioned before, the total cooling load on a 

building consists of external as well as internal loads. 

The external loads consist of heat transfer by 

conduction through the building walls, roof, floor, 

doors etc., heat transfer by radiation through 

fenestration such as windows and skylights. All these 

are sensible heat transfers. 

In addition to these the external load also consists of 

heat transfer due to infiltration, which consists of 

both sensible as well as latent components. The heat 

transfer due to ventilation is not a load on the 

building but a load on the system. The various 

internal loads consist of sensible and latent heat 

transfer due to occupants, products, processes and 

appliances, sensible heat transfer due to lighting and 

other equipment. Figure below shows various 

components that constitute the cooling load on a 

building. Plastic recycling is the process of recovering 

waste plastic and reprocessing the material into useful 

product. Since the vast majority of plastic is non-

biodegradable , recycling is the part of global effort to 

reduce plastic in the waste stream , especially the 

approx. 8 million metric tons of waste plastic that 

enter the earth`s ocean every year. This helps to 

reduce the high rates of plastic pollution. 

 

 
Figure 1. Specifications of the conditioned space 

 

II. REVIEW OF LITERATURE 

 

Wong et al, (2003) conducted a field study in a low 

rise commercial building in Singapore [4]. In his 

studies a maximum reduction of surface temperature 

of 30oC was obtained and the temperature reduction 

varied on the type of plants and density LAI (Leaf 

Area Index) of the plants. Thermal performance of 

green roof installed by the Vicenza Hospital, Italy was 

studied and analyzed by Lazzarin et al. [5], in 2005. 

The role of the latent flux of the evapotranspiration 

was studied and with the soil in almost dry conditions 

the green roof allows an attenuation of the thermal 

gain entering the underneath room of about 60% 

with respect to a traditional roofing with an 

insulating layer. 

 

An experimental study on the selection of appropriate 

plants for the green roof was done by Liu et al. 

(2011).The experiment was done at the top floor of an 

eight floor building located in Taiwan [10]. The 

results indicate that the plants from CAM families, 

Portulacaceae, Crassulaceae and Euphorbiaceae are 

more droughts tolerant by humans. The results 
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showed that the temperature reduction effects 

decrease with plant height in the following pattern: 

35cm>15cm>10cm. The results also indicate that the 

plants with green colored leaves are more effective in 

roof top heat insulation. 

 

A study conducted in University of Lleida, by Gabriel 

Perez et al. (2011) used recycled rubber from tires as a 

drainage layer in green roofs instead of porous stone 

materials [11]. He concluded that the extensive green 

roofs can be a good tool to save energy during 

summer in Continental Mediterranean climate, and 

that the use of rubber crumbs instead of Puzolana as 

drainage layer material in extensive green roofs is 

possible, and should not arise any problem for its 

good operation thereby reducing the consumption of 

natural materials, which require large amounts of 

energy in its transformation process to obtain their 

properties. Moreover it would provide a solution to 

the problem of waste rubber from the tires. 

 

In Investigation of cooling potential of an eco-roof on 

warm days, we studied that, the thermal benefits of 

green roofs are unquestionable. The Indoor and roof 

temperature of a building with green roof experience 

much lower temperature compared to an exposed 

bare roof. To analyze the thermal performance, a 

comparative measurement and experiment were 

carried out on two symmetrically constructed rooms 

in Southern part of India. Experimental investigations 

have been done on these rooms as the objective of 

this study is to analyze the thermal impacts of green 

roofs in Indian climate. 

 

COOLING LOAD CALCULATION AND 

PRINCIPLES, from this we studied that, For 

estimating cooling loads, one has to consider the 

unsteady state processes, as the peak cooling load 

occurs during the day time and the outside conditions 

also vary significantly throughout the day due to solar 

radiation. In addition, all internal sources add on to 

the cooling loads and neglecting them would lead to 

underestimation of the required cooling capacity and 

the possibility of not being able to maintain the 

required indoor conditions. Thus cooling load 

calculations are inherently more complicated. 

 
 

III. CONCLUSIONS 

 

This paper investigates the thermal behaviour of an 

extensive green roof on mild warm climate of India. It 

is convincingly demonstrated that the green roofs can 

greatly affect the room air temperature and interior 

and exterior surface temperature of the roofs on warm 

days. Temperatures in the two rooms are shown to be 

different by a large margin. Compared to a bare roof, 

the room air temperature of a green roof was reduced 

by a maximum of 4.4oC and the roof surface 

temperature was reduced by a maximum of 22%. A 

maximum heating gain of 6.1oC has been observed for 

the conventional roofs over the green roofs. The heat 

flux studies show that the heat transfer is reduced to a 

large extent (by 50%) on an average for experimental 

data. The heat flow swings are also considerably 

dampened and smoothed out. A thermal lag of 2 to 3 

hours has been observed. The thermal performance of 

green roof model is presented with extensive set of 

validation with experimental data for room air 

temperature and plant canopy temperature. 

Parametric study shows that, to be effective, the soil 

depth needs to be more than 10 cm. In the study, it 

was found that the 20 cm, 30 cm, and 40cm (soil 

depth) roofs were all successful in bringing down the 
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temperature of the room to more or less the same 

extent. It could be inferred that in hot climate (like 

the southern part of India), green roofs are a welcome 

relief from scorching solar radiation by contributing 

to human comfort as well as minimizing air 

conditioning expenses. 
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ABSTRACT 
 

In this article the basic theory about the Dielectric Resonator Antenna (DRA), there different geometries, 

advantages, disadvantages, applications & characteristics have been discussed. In this article different 

parameters of DRA and their effects on the performance of DRA are also highlighted. The article explains 

different type of analysis setups such as Ansoft High Frequency Structure Simulator (HFSS) and CST for 

analysis of DRA. The article also provides a design manual for designing of DRA in Ansoft HFSS software with 

a suitable example.  

Keywords: HFSS, DRA CST, DRA, MOM, FEM, SDT, SFP/XFP 

 

I. INTRODUCTION 

 

Dielectric Resonator Antenna: A dielectric resonator 

antenna has a dielectric layer and a conducting layer 

formed on a main surface of the dielectric layer. An 

electrical contact is formed on the main surface for 

connecting the dielectric layer to a transmission line 

for transferring a signal between the dielectric layer 

and the transmission line. The electrical contact is 

insulated from the conducting layer. A conducting 

strip is connected to the electrical contact and is on a 

side surface of the dielectric layer. The side surface is 

not on the same plane of the main surface. Rather, the 

side surface is perpendicular to the main surface of 

the dielectric layer. A dielectric resonator antenna 

(DRA) is a radio antenna mostly used at microwave 

frequencies and higher, that consists of a block of 

ceramic material of various shapes, the dielectric 

resonator, mounted on a metal surface, a ground 

plane. Radio waves are introduced into the inside of 

the resonator material from the transmitter circuit 

and bounce back and forth between the resonator 

walls, forming standing waves. The walls of the 

resonator are partially transparent to radio waves, 

allowing the radio power to radiate into space.[1] An 

advantage of dielectric resonator antennas is they lack 

metal parts, which become loss at high frequencies, 

dissipating energy. So these antennas can have lower 

losses and be more efficient than metal antennas at 

high microwave and millimetre wave frequencies. 

Dielectric waveguide antennas are used in some 

compact portable wireless devices, and military 

millimetre-wave radar equipment. The antenna was 

first proposed by Robert Richtmyer in 1939. In 1982, 

Long et al. did the first design and test of dielectric 

resonator antennas considering a leaky waveguide 

model assuming magnetic conductor model of the 

dielectric surface. An antenna like effect is achieved 

by periodic swing of electrons from its capacitive 

element to the ground plane which behaves like an 

inductor. The authors further argued that the 

operation of a dielectric antenna resembles the 

antenna conceived by Marconi, the only difference is 

https://en.wikipedia.org/wiki/Antenna_(radio)
https://en.wikipedia.org/wiki/Microwave
https://en.wikipedia.org/wiki/Ceramic
https://en.wikipedia.org/wiki/Dielectric_resonator
https://en.wikipedia.org/wiki/Dielectric_resonator
https://en.wikipedia.org/wiki/Ground_plane
https://en.wikipedia.org/wiki/Ground_plane
https://en.wikipedia.org/wiki/Transmitter
https://en.wikipedia.org/wiki/Standing_waves
https://en.wikipedia.org/wiki/Dielectric_Resonator_Antenna#cite_note-Huang-1
https://en.wikipedia.org/wiki/Millimeter_wave
https://en.wikipedia.org/wiki/Guglielmo_Marconi
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that inductive element is replaced by the dielectric 

material.  

1.1 Dielectric Resonator Antenna Structure: 

 

 
Fig.1 Different DRA Geometries 

One of the attractive features of a DRA is that it can 

assume a number of shapes. Moreover the mode of 

operation and performance of a DRA can be varied by 

selecting a DR with desired structure. Hence a 

number of DRA geometries have already been tried 

experimentally. The first systematic, theoretical, and 

experimental study was made on cylindrical disk 

DRA geometry. Later geometries such as split 

cylinder, sectored cylinder, cylindrical rings, 

metalized DRAs, triangular, rectangular, no touched 

rectangular DRA, chamfered DRA, conical, elliptical, 

spherical, hemispherical, spherical cap, tetrahedral, 

perforated DRA, stepped DRAs, and hybrid DRAs, 

have been reported. It was found that DRAs operating 

at their fundamental modes radiate like an electric or 

magnetic dipole, which depends on the mode of 

excitation and geometry of the bulk dielectric 

material. Geometries like conical, stair, stacked 

triangular etc emerged for dual band or wideband 

applications while those like cross, elliptical, 

hexagonal, cylindrical-comb etc emerged for circular 

polarization applications. Figure 1 shows the DR 

geometries, explained so far. Though several 

geometries have been introduced, the most studied 

and common structures are still the cylindrical and 

rectangular DRAs because of the simplicity in their 

design, fabrication, and analysis. 

 

1.2 Advantages of DRAs:- 

 DRAs offer a high degree of flexibility and 

versatility over a wide frequency range, allowing 

for designers to suit many requirements. 

 DRAs come in simple geometries like circular 

cylinder; hemisphere, rectangular etc. Are readily 

available and can be easily fabricated. 

 In DRA for the same frequency there is a natural 

reduction in size, compared with their 

conventional counterparts like micro strip 

antennas. Also, different values of εr (ranging from 

4 to 100) can be used, thus allowing the designer 

the flexibility in controlling the size and 

bandwidth. 

 Depending on the resonator shape, various modes 

can be excited within the DRA element. These 

modes can produce different radiation patterns for 

various coverage requirements. Also, the Q-factor 

of some of these modes will depend on the aspect 

ratio of the DRA, thus allowing one more degree 

of flexibility in the design. 

 Many of the existing feeding schemes can be used 

(slots, probes, microstrip, coplanar waveguides, 

dielectric image guide, etc.). This makes them 

easy to integrate with existing technologies.[12] 

 Compared with the microstrip antenna, DRA has 

a much wider impedance bandwidth. This is 

because the microstrip antenna radiates only 

through two narrow radiation slots, whereas the 

DRA radiates through the whole antenna surface 

except the grounded part. Moreover the operating 

bandwidth of a DRA can be varied by suitably 

choosing the dielectric constant of the resonator 

material and its dimensions. 

 DRAs have been designed to operate over a wide 

frequency range (1 GHz to 44GHz) compared 

with other antennas existing in the literature. 

 DRAs have a high dielectric strength and hence 

higher power handling capacity. Moreover the 

temperature-stable ceramics enable the antenna 

to operate in a wide temperature range. 

 There is no inherent conductor loss for a DRA. 

High radiation efficiency is thus possible in case 

of DR antennas. It is especially attractive for high 
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frequency millimetre wave applications, where 

the loss from metallic antennas can be high. 

1.3 Disadvantages of DRAs:- 

 One of the important disadvantages is proximity 

of resonant frequencies of various modes. It is 

therefore of great importance to know the 

resonant frequency and the field pattern not only 

for the desired mode of operation (usually) but 

also for other undesired modes.  

 DR antennas are, however inconvenient for the 

design of a specific resonate frequency compared 

to microstrip antennas. It is relatively uneasy to 

form a DR with special configurations and almost 

impossible to make slight geometrical 

modifications to a constructed DR, in order to 

compensate for manufacturing tolerances or 

fabrication errors. 

1.4 Applications of DRAs:- 

 Attractive for conformal applications, such as 

mobile satellite communications.  

 The high efficiencies make DRAs suitable 

candidates for millimeters-wave arrays.  

 Mobile phone handsets.[13]  

 Laptops. 

 PDAs. 

 Biomedical Telemetry etc 

1.5 DRA Characteristics:- 

 It is characterized by high radiation efficiency, a 

compact size and a wide operational bandwidth as 

compared to the other resonating antennas. 

 In addition to that their excited modes, resonance 

frequencies and radiation characteristics are 

determined by the geometry, dielectric constant 

and the coupling mechanisms. 

 This great versatility of the DRA in terms of their 

shape and feeding scheme in combination with 

their other advantageous inherent properties 

make them suitable candidates for many 

commercial applications.  

 The DRA is an antenna that makes use of a 

radiating mode of a dielectric resonator (DR). 

 It is a three dimensional element of any shape, 

e.g. hemispherical, cylindrical, rectangular, 

triangular etc. 

 

II. METHODS OF ANALYSIS 

The DRA generally has a two-dimensional radiating 

patch on a thin dielectric substrate and therefore may 

be categorized as a two-dimensional planar 

component for analysis purposes. The analysis 

methods for DRAs can be broadly divided into two 

groups. 

In the first group, the methods are based on 

equivalent magnetic current distribution around the 

patch edges (similar to slot antennas). There are three 

popular analytical techniques: 

 The transmission line model; 

 The cavity model; 

 The MNM.  

In the second group, the methods are based on the 

electric current distribution on the patch conductor 

and the ground plane (similar to dipole antennas, used 

in conjunction with full-wave simulation/numerical 

analysis methods). Some of the numerical methods for 

analysing MSAs are listed as follows: 

 The method of moments (MOM); 

 The finite-element method (FEM); 

 The spectral domain technique (SDT); 

 The finite-difference time domain (FDTD) 

method. 

2.1 HFSS: Ansoft High Frequency Structure Simulator 

(HFSS) is a high-performance full-wave 

electromagnetic (EM) field simulator for arbitrary 3D 

volumetric passive device modelling that takes 

advantage of the familiar Microsoft Windows 

graphical user interface. It integrates simulation, 

visualization, solid modelling, and automation in an 

easy-to-learn environment where solutions to your 

3D EM problems are quickly and accurately obtained. 

Ansoft HFSS employs the Finite Element Method 

(FEM), adaptive meshing, and brilliant graphics to 

give you unparalleled performance and insight to all 

of your 3D EM problems. Ansoft HFSS can be used to 

calculate parameters such as S Parameters, Resonant 

Frequency, and Fields. 

Typical uses include:   

 Package Modelling – BGA, QFP, flip-Chip, 
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 PCB Board Modelling – Power/Ground 

planes, Mesh Grid Grounds, Backplanes, 

 Silicon/Gas-Spiral Inductors, Transformers, 

 EMC/EMI–Shield Enclosures, Coupling, Near- 

or Far-Field Radiation, 

 Antennas/Mobile Communications–Patches, 

Dipoles, Horns, Conformal Cell Phone 

Antennas, Quadra 

 filar Helix, Specific Absorption Rate(SAR), 

Infinite Arrays, Radar Cross Section(RCS), 

Frequency Selective Surfaces(FSS), 

 Connectors–Coax, SFP/XFP, Backplane, 

Transitions, 

 Waveguide–Filters, Resonators, Transitions, 

Couplers, 

 Filters–Cavity Filters, Microstrip, Dielectric. 

HFSS is an interactive simulation system whose basic 

mesh element is a tetrahedron. This allows you to 

solve any arbitrary 3D geometry, especially those 

with complex curves and shapes, in a fraction of the 

time it would take using other techniques. The name 

HFSS stands for High Frequency Structure Simulator. 

Ansoft pioneered the use of the Finite Element 

Method (FEM) for EM simulation by 

developing/implementing technologies such as 

tangential vector finite elements, adaptive meshing, 

and Adaptive Lanczos-Pade Sweep (ALPS). Today, 

HFSS continues to lead the industry with innovations 

such as Modes-to-Nodes and Full- Wave Spice. Ansoft 

HFSS has evolved over a period of years with input 

from many users and industries. In industry, Ansoft 

HFSS is the tool of choice for high-productivity 

research, development, and virtual prototyping. This 

chapter provides an insight into the various aspects 

involved in the process of setting up and running a 

simulation in HFSS. The version used is Agilent 

version 5.6. HFSS is a software package for 

electromagnetic modelling and analysis of passive, 

three-dimensional structures. It helps the user to 

observe and analyze various electromagnetic 

properties of the structure such as radiation patterns 

and scattering parameters. While it is not necessary to 

be an expert in numerical electromagnetic to use 

HFSS, it is important to understand each step of the 

modelling process in details so as to obtain accurate 

and reliable results. This chapter aims to provide this 

understanding from a general point of view. 

2.2 The Finite Element Method and HFSS: In order to 

calculate the full three-dimensional electromagnetic 

field inside a structure and the corresponding S-

parameters, HFSS employs the finite element method 

(FEM). FEM is a very powerful tool for solving 

complex engineering problems, the mathematical 

formulation of which is not only challenging but also 

tedious. The basic approach of this method is to 

divide a complex structure into smaller sections of 

finite dimensions known as elements. These elements 

are connected to each other via joints called nodes. 

Each unique element is then solved independently of 

the others thereby drastically reducing the solution 

complexity. The final solution is then computed by 

reconnecting all the elements and combining their 

solutions. These processes are named assembly and 

solution respectively in the FEM [3]. FEM finds 

applications not only in electro-magnetic but also in 

other branches of engineering such as plane stress 

problems in mechanical engineering, vehicle 

aerodynamics and heat transfer. FEM is the basis of 

simulation in HFSS. HFSS divides the geometric 

model into a large number of tetrahedral elements. 

Each tetrahedron is composed of four equilateral 

triangles and the collection of tetra hydra forms what 

is known as the finite element mesh. At each vertex 

of the tetrahedron, components of the field tangential 

to the three edges meeting at that vertex are stored. 

The other stored component is the vector field at the 

midpoint of selected edges, which is also tangential to 

a face and normal to the edge. Using these stored 

values, the vector field quantity such as the H-field or 

the E-field inside each tetrahedron is estimated. A 

first-order tangential element basis function is used 

for performing the interpolation. Maxwell‟s equations 

are then formulated from the field quantities and are 

later transformed into matrix equations that can be 

solve do sing traditional numerical techniques. 

2.3 Creating Designs Automatically: Ansoft HFSS is 

the 3-D electromagnetic simulation software package 

that is chosen to perform simulations of the various 
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antenna designs. It is a widely used package for 

antenna modelling and simulations. In order to do the 

simulation, a 3-D model of the antenna structure 

called an antenna design project, needs to be built 

inside the HFSS 3-D Modeller window. The model 

can be built manually by using the HFSS graphic user 

interface. However this is a time consuming task, and 

particularly for intricate geometrical shapes such as 

fractals, it is extremely difficult and time consuming 

to manually draw the shapes especially to the 

required accuracy. The solution to this problem was 

to generate the 3-D model automatically by using 

HFSS macros. A HFSS macro is a collection of HFSS 

commands arranged in the Visual Basic (VB) script 

format. We can generate a list of HFSS drawing 

commands with the required accuracy that will form 

the structure of the antenna. We wrote custom 

software that we referred to as the HFSS Converter 

which was developed in the MATLAB programming 

language. This generated HFSS macros that contained 

HFSS commands to build intricate and complex 

geometric structures in HFSS 3-D Modeller. Vertices 

of the fractal shapes were calculated using MATLAB 

scripts, and biasing the HFSS Converter, the set of 

vertices was translated into HFSS commands. 

Running the macro produces the 3-D structure of the 

antenna inside HFSS 3-D Modeller. The benefit of 

using the HFSS Converter was that to simulate the 

various fractal shapes in HFSS, all that is required to 

do is to generate the vertices that define the shape 

itself in MATLAB. As long as the vertices are defined 

properly, the HFSS Converter would handle the 

generation of the 3-D model in HFSS. With the HFSS 

Converter completed, MATLAB scripts were written 

that generated vertices for a number of different 

fractal geometries. Using the scripts and the HFSS 

Converter, a number of microstrip antennas based on 

Hilbert space-filling curve were simulated in HFSS. 

Matching performance and gain patterns were 

characterised. Also two variations of a Log-Periodic 

design were considered. The Log-Periodic antenna is 

a broadband antenna design with desirable gain 

characteristics. The Log-Periodic antenna and the 

corresponding array were designed and simulated on 

the basis of having a more conventional design and 

for comparison with the fractal constructions. 

2.4 Process Overview: The first step is to draw the 

geometric model of the structure that is to be 

analysed. The next step is to select the materials that 

the various drawn objects are made of. An accurate 

definition of boundaries for the structure, such as, 

perfect magnetic or electric conductor, follows next. 

In HFSS, a port or a voltage source needs to be 

defined to excite the structure. This is done as part of 

boundary definitions. Once the structure is 

completely modelled, the solution is set up. This 

includes definition of various parameters such as the 

frequency at which the adaptive mesh refinement 

takes place and the convergence criterion. Finally, 

after the completion of the simulation, the solution 

data is post processed which may include display of 

far-field plots, Smith Chart graphs and tables of S-

parameter data. 

 

III. ALGORITHEM AND DESIGN MANUAL 

 

3.1 Algorithm for Design a Project in HFSS:-   

1. Start. 

2. Open HFSS software. 

3. Insert Geometrical Project design. 

4. Assign material for each element of the 

project. 

5. Assign radiation boundary for the Designed 

structure. 

6. Give the excitation (lumped port and wave 

port) to the designed structure. 

7. Go for the analysis setup (assign frequency 

sweep range and solution frequency). 

8. Run the project and analyzed the results. 

9. Stop. 

 

3.2 Design Example for Simulation of DRA in Ansoft 

HFSS Software:- 

1. Open and Save a new project:- 

Open new project:-When we will open the software 

it will   automatically open a new project window, 

just rename as per our requirement (RDRA). It will 

open the new window which looks like this. 
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Fig 3.1 HFSS Window 

Elements of HFSS Window:- 

 

 
Fig 3.2 Elements of HFSS 

Save the project:- 

Go to file click on „save as‟ it will save the project 

where ever we want depend upon our requirement.  

2. Set the drawing unit before we start design 

Go to modeler in menu and click on units it will one 

unit window select our required unit normally we 

select „mm‟ 

 

 
Fig 3.3 Unit Window 

3. Drawing Different Units 

Take ground plane: For taking ground plane select 

Draw Box from the toolbar, if it is not available in 

toolbar than bring cursor to toolbar and by right click 

on mouse at anywhere in toolbar it will give us list in 

that click tick on 3D Draw solid. Or go to menu in 

that click on draw and then click box. Our aim is 

draw 50x50x3 ground plane. We want it should look 

in center. Ground plane of 50x50x3 

 
Fig 3.4 Ground Plane 

Change the name of box. For that go to history tree in 

that double click on box1 and change the name as 

ground. Change the dimension of box as 50x50x3. For 

that go to the history tree and expand ground in that 

double click on create box. Now we will get one small 

window in that change position, x size, y size and z 

size as shown in below. Assign the material for 

ground. For assigning the material right click on 

grounded select „pec‟ material.  

Draw rectangular DRA: Do same as ground for 

rename and dimensions. Draw rectangular DRA with 

dimension of 10x10x10(Length x Width x Height). Do 

same as ground for rename and dimensions. Assign 

material for RADAR. For that repeat same but select 

RADAR from history tree and select add new 

material (dielectric constant is 20). 

Designing of Coaxial probe for feeding Rectangular 

DRA: For designing of coaxial feed first we will 

calculate coaxial parameter. Inner Diameter-D1,Outer 

Diameter-D2,Dielectric material- Teflon,Conductor 

material- PEC 

  
Fig 3.5 Coaxial Cable 

Calculation of Coaxial Probe parameter: Go to the 

below link and enter the data as impedance50 Ω and 

dielectric material constant 2.1(Teflon). 

http://www1.sphere.ne.jp/i-

lab/ilab/tool/cx_line_e.htm  
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Designing of dielectric part for coaxial probe: Select 

cylinder dimension of 2 mm radius with 3 mm 

heightened subtract with ground which will create 

hole of  taken cylinder , now again take same 

dimension cylinder.  

How to do subtraction from one shape to other shape: 

Select both shape from the history tree and perform 

subtract operation.  

Designing of conductor part for coaxial probe: Select 

one cylinder of 0.6 mm radius and 7 mm height and 

subtract from dielectric part which will create hole of 

required dimension. Now again select a cylinder of 

the same dimensions.    

4. Designing of Radiation and Excitation: 

Designing of radiation box: Take one box dimension 

of 50 mm x 50 mm x 50 mm which will a vacuum. 

Assign the box as radiation box. 

Assigning of port for excitation of coaxial probe: Take 

one circle to cover the coaxial feed point so that we 

can assign the port. Assign wave port as excitation, 

select circle form history tree and right click on that 

select assign excitation in that again select Wave port. 

Now we need to define integration line as new line 

manually we need to define the line from center to 

circumference. After define integration line, it will be 

defined which is showing in below figure. It will give 

the impedance of 50 Ω. 

  

Wave port will looks like that after assigning. 

 

 
Fig 3.6 Assigning Wave Port 

 

5. Analysis setup: 

Go to HFSS and click on that and select analysis setup 

in that click on add solution setup. After clicking on 

add solution setup we will get above window in that 

we need to specify following:- 

Maximum number of passes- 5 to 20(depends upon 

how much fine result we want) Maximum delta S- 

0.02  

6. Add frequency sweep: Go to HFSS and click on that 

and select analysis setup in that click on add 

frequency sweep. After getting the above window we 

need to do following changes depends upon our 

requirement:- 

Sweep name – sweep 

Sweep type- fast 

Type – linear count  

7. Validation check: Click on validate.  

8. Analysis of structure: Click on analysis all.   

9. Results: Go to HFSS and click on results tab.  

S11 versus frequency curve: It will show the return 

loss versus frequency curve.  

 

 
Fig 3.7 Return Loss 

Calculation of Resonant frequency and Bandwidth:- 

Bandwidth= (m2-m1) Hz 

Resonant frequency=m3 Hz  

 
Fig 3.8Calculation of Resonant frequency and 

Bandwidth 

3-D radiation pattern:- For getting the 3-D radiation 

pattern, goto HFSS then select results then select 

create far field report than select 3-D polar plot.  
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Fig. 6.9 3-D Radiation Pattern 

 

IV. CONCLUSION 

 

Thus the article explains the basic theory and system 

design for Dielectric Resonator Antenna. The article 

explains the basic algorithm and steps for simulation 

of DRA by using Ansoft High Frequency Structural 

Simulator (HFSS) software. It concludes the basic 

system design and analysis of DRA. The article also 

explains the result analysis of various parameters of 

the antenna results such as return loss, gain, radiation 

patterns etc. 
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Operation 
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ABSTRACT 
 

The MR brake consists of multiple rotating disks immersed into an MR fluid and an enclosed electromagnet. 

When current is applied to the electromagnet coil, the MR fluid solidifies as its yield stress varies as a function 

of the magnetic field applied by the electromagnet. This controllable yield stress produces shear friction on the 

rotating disks, generating the braking torque. This type of braking system has the following advantages: faster 

response, easy implementation of a new controller or existing controllers (e.g. ABS, VSC, EPB, etc.), less 

maintenance requirements since there is no material wear and lighter overall weight since it does not require 

the auxiliary components used in CHBs. The MRB design process included several critical design steps such as 

the magnetic circuit design and material selection as well as other practical considerations such as cooling and 

sealing. A basic MRB configuration was selected among possible candidates and a detailed design was obtained 

according to a set of design criteria. Then, with the help of a finite element model (FEM) of the MRB design, 

the magnetic field intensity distribution within the brake was simulated and the results were used to calculate 

the braking torque generation. 

Keywords : MRB, MRF, Electromechanical brakes , finite element model , ABS, VSC, EPB 

 

 

I. INTRODUCTION 

 

The conventional friction brake (FB) is the most 

commonly used brake type in almost any mechanical 

system today. However, it is characterized by 

drawbacks such as periodic replacement due to wear, 

large mechanical time-delay, bulky size etc. partially 

altered. Electromechanical brakes (EMBs) have 

potential to overcome some of these drawbacks and 

are a suitable FB replacement. Today EMBs are 

applicable in almost any mechanical system. 

 

In this thesis work, an EMB based on 

magnetorheological fluids (MR fluid or MRF), i.e. a 

magnetorheological brake (MRB), is presented. MRB 

is a friction based brake like a CHB. However, the 

method of the friction generation in an MRB is 

entirely different. In the CHB, when the braking 

pressure is applied, the stator and rotor surfaces come 

together and friction is generated between the two 

surfaces, resulting in the generation of the braking 

torque. But in the MRB, MRF is filled between the 

stator and the rotor, and due to controllable 

rheological characteristics of the MRF, shear friction 

is generated (thus the braking torque). 

 

Application of intelligent materials is the next step in 

the development of EMB. 

Magnetorheological (MR) fluids belong to a class of 

intelligent materials that respond to applied magnetic 

field with fast, continuous, and reversible change in 

its rheological behaviour partially altered. It Consist 

micron (1-10 μm) sized, magnetically polarizable (soft 

magnets) dispersed in a carrier liquid such as mineral, 
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silicone oils, kerosene, water .When exposed to 

external magnetic field particles form a chain-like 

structures thus changing the viscosity of the fluid. It 

Makes  device smart by changing system’s 

properties( stiffness, damping, viscosity, shear 

modulus) in a desirable manner. It is useful in active 

control of vibration & motion, i.e. engine mount, 

shock absorbers, seat dampers, variable resistance 

equipment, etc. Motion damping is perhaps the most 

practical use for MR technology today. It  is 20-50 

times stronger than ER fluids, lower sensitivity to 

impurities. The practical necessities often require 

attenuation of the vibrations which comes under 

passive damper, active damper, semi-active damper 

                               

Most devices that use MR fluids can be classified as 

having: 

 

 – Fixed poles (Pressure driven flow mode) 

     • Servo-valves, dampers and shock absorbers 

 

 – Relatively moveable poles (Direct-shear/sliding 

mode). 

     • Clutches, brakes, chucking and locking devices. 

 

MR fluids are suspensions composed out of three 

major components: carrier fluid - usually mineral or 

synthetic oil, magnetizable particles - carbonyl iron 

powder and set of additives, partially altered. When 

exposed to an external magnetic field (ON state), 

change in MR fluid’s viscosity occurs. In the absence 

of an external magnetic field (OFF state), MR fluid 

acts as Newtonian fluid and can be described as: 

 

              ζ =η ⋅Ỳ           ... (1) 

 

In (1) ζ represents shear stress, η the viscosity of the 

fluid and Ỳ shear rate. Often, for MR fluid brakes, 

denoted as  

 

             Ỳ = r ⋅ω / g ,           

  

where r is rotor radius, ω and g are angular speed and 

MR fluid gap length, respectively. 

 

When in ON state MR, the rheological properties of 

MR fluid change. Magnetizable particles induce 

polarization and form chain-like structures in 

magnetic flux path direction, thus changing apparent 

viscosity of the fluid. ON state behaviour of MR fluid 

is often represented as a non-Newtonian having a 

variable yield strength. The usage of Bingham’s model 

(2), in this situation, gives reasonably good results, 

 

              ζ = ζB +η ⋅ Ỳ,       ... (2) 

 

where ζB is the yield stress developed in response to 

the applied magnetic field. Its value is a function of 

the magnetic field induction B. When used in a 

device, MR fluid can be in one of four modes: shear, 

flow (pressure), squeeze and pinch. In brake i.e. 

torque transfer applications, MR fluid operates in 

shear mode, braking torque values are adjusted 

continuously by changing the external magnetic field 

strength. 

 

MR brake consists out of four main parts: rotor, 

housing i.e. stator, coil and MR fluid, One needs the 

quantitative parameters of MR brake, to be able to 

determine its specific application suitability.MR brake 

types, mechanical model, quantitative parameters 

comparison for all MR brake types are presented in 

next section. The MR brake consists of multiple 

rotating disks immersed into an MR fluid and an 

enclosed electromagnet. When current is applied to 

the electromagnet coil, the MR fluid solidifies as its 

yield stress varies as a function of the magnetic field 

applied by the electromagnet. This controllable yield 

stress produces shear friction on the rotating disks, 

generating the braking torque. This type of braking 

system has the following advantages: faster response, 

easy implementation of a new controller or existing 

controllers (e.g. ABS, VSC, EPB, etc.), less 

maintenance requirements since there is no material 

wear and lighter overall weight since it does not 

require the auxiliary components used in CHBs. 

 

II. LITERATURE REVIEW 
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MR fluids have attracted extensive research interest 

in recent years since they can provide simple, quiet 

and fast response interface between electronic control 

and mechanical system. 

 

 A lot of work was done on MR fluid brakes 

modelling, properties investigation and control .A 

wide range of MR fluid devices have also been 

investigated for their potential applications in 

different systems, such as: clutch system, vibration 

control, seismic response reduction, etc.  

MR fluid brakes have also been used in actuators due 

to their distinguished force control and power 

transmission features. By applying a proper control 

effort, viscosity with large varying range is achievable 

with the MR fluid brake. Currently, there are many 

solutions for MR fluid brake design. Some MR fluid 

brakes with attractive properties, such as high yield 

stress and stable behaviour, have been developed and 

commercialized. 

 

In their paper “Design of a Magnetorheological Brake 

System Based on Magnetic Circuit Optimization”they 

proposed that In order to obtain an optimal MRB 

design with higher braking torque generation 

capacity and lower weight, the key design parameters 

were optimized. The optimization procedure also 

consisted of the FEM, which was required to calculate 

the braking torque generation in each iteration. Two 

different optimization search methods were used in 

obtaining the minimum weight and maximum 

braking torque: (i) a random search algorithm, 

simulated annealing, was first used to find an 

approximate optimum design and (ii) a gradient based 

algorithm, sequential quadratic programming, was 

subsequently used to obtain the optimum dimensional 

design parameters. 

 

In their paper” Magnetorheological Fluid Brake –

Basic Performances Testing With Magnetic Field 

Efficiency Improvement Proposal” Based on overall 

braking torque analytical comparison for all 

magnetorheological brake types and other relevant 

parameters, the most promising design was selected. 

A test rig, utilizing selected brake type filled with 

magnetorheological fluid – Basonetic 5030 was 

manufactured and then tested. To analyze the effect 

produced by magnetic field on magnetorheological 

fluid and hence at overall braking torque, the authors 

used amplification factor. Results were discussed and 

the magnetic field efficiency improvements were 

proposed. 

 

In their paper” Theoretical Studies on 

Magnetorheological Fluid Brake”, the design method 

of the cylindrical MR fluid brake is investigated 

theoretically. The mechanical part is modelled using 

Bingham’s equation, an approach to modelling the 

magnetic circuit is proposed in this work. The 

equation of the torque transmitted by the MR fluid 

within the brake is derived to provide the theoretical 

foundation in the cylindrical design of the brake. 

Based on this equation, after mathematical 

manipulation, the calculations of the volume, 

thickness and width of the annular MR fluid within 

the cylindrical MR fluids brake are yielded. 

 

In their paper”Synthesis and characterization of 

magnetorheological fluids for magnetorheological 

brake operation” they proposed to synthesize MR 

fluid sample which will typically meet the 

requirements of MR brake applications. In this study, 

various electrolytic and carbonyl iron powder based 

MR fluids have been synthesized by mixing grease as 

a stabilizer, oleic acid as an antifriction additive and 

gaur gum powder as a surface coating to reduce 

agglomeration of the MR fluid. MR fluid samples 

based on sunflower oil, which is bio-degradable, 

environmentally friendly and abundantly available 

have also been synthesized. These MR fluid samples 

are characterized for determination of magnetic, 

morphological and rheological properties. This study 

helps identify most suitable localized MR fluid meant 

for MR brake application 

 

III. PROPOSED WORK 
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There are some variations in MR disk brake design 

such as: the use of two coils instead of one in order to 

increase the magnetic pole area and/or relocation of 

the coil on top of the disk in order to reduce its 

external diameter, but the basics remain the same. It 

is also interesting to note that the MR disk brake 

design is currently the only one commercially 

available as a standard product, manufactured by Lord 

Corporation and that it was used in several studies. 

 

In order to increase compactness of the MR disk 

brake design, several disk-shape rotors can be used 

instead of one, with segments of stator located in 

between each rotor disk, Fig. 1.e.  

 

This multiple disk design is very popular in literature 

and was used in several applications that required 

high torque in limited space and weight. The 

equations describing this particular design are very 

similar to those of the single disk brake, presented 

paper’s sequel. 

 

The T-shape rotor brake design (Fig. 1.c), is more 

compact than all other designs but is also more 

complex to manufacture. Despite its advantages, this 

design is not so common in literature. 

 

For all aforementioned MR brake types, the rotor has 

a cylindrical shape and the magnetic flux lines run in 

the radial direction, Fig. 1. 

 

The key objective in MR fluid brake design is to 

establish the relationship between the overall braking 

torque, magnetic field strength and design parameters. 

Interaction of MR fluid and inner surfaces of the 

brake will generate the braking torque. Based on Eq. 

(2) and the specific geometrical configuration of MR 

brake, for all MR brake types, it applies: 

 

          dT = 2π N ζ   dr ,     ... (3)  

 

where: 

N –number of surfaces of the rotor, perpendicular to 

the magnetic flux lines and in contact with MR fluid, 

 

r – the radius of the rotor. 

The overall braking torque TOverall, consists of three 

components: 

 

- the magnetic field induced component TB, due to 

the field-dependent yield stress, 

 

- the fluid viscosity dependent component Tvis and 

 

- the friction induced component Tfric.. 

 

Thus, the overall brake torque: 

 

                      TOverall = TB + Tvis + Tfric.           ... (4) 

 

 

The sum of the first two components TB and Tvis i.e. 

the braking torque can be obtained by the following 

integral: 

 

 

    RO        TB + Tvis = 2π N ∫ ζ   dr      ... (5) 

    Ri 

 

 

where RO and Ri are the brake rotor outer and inner 

radii respectively. Considering practical conditions, 

for all MR brake types, the value of the Ri can be 

ignored because the RO is several order of magnitude 

of the Ri . 

 

Based on Eq. (5), the final analytical expressions for 

all five MR brake designs. 

Expressions were adopted from several different 

literature sources and were partially altered in order 

to make the comparison easier. 

The last part of torque, Tfric can be precisely obtained 

only by torque gauge. 

TOVERALL=∏((4/3)ζRo3+ η(ω/g)Ro4)+ Tfric  ...(6) 

TOVERALL=∏N((4/3)ζRo3+ η(ω/g)Ro4)+ Tfric ...(7)  

TOVERALL=4∏h(ζRo3+ η(ω/g)Ro3)+ Tfric      ...(8) 

 TOVERALL=8∏h(ζRo2+ η(ω/g)Ro3)+ Tfric     ...(9) 
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Variable h is the height of the rotor. 

 

It is now easy to distinguish components of overall 

braking torque in Eq. (6–9), for disk, multiple disks, 

drums and T-shaped rotor, respectively. The yield 

stress ζB given in Eq. (2), varies with magnetic 

induction, but can reasonably be fitted with the third-

order polynomial as follows: 

 

ζB=K1B+K2B2+K3B3    ...(10) 

 

where Ki represents coefficients of regression. 

 

IV. RESULT ANALYSIS 

 

The experiment itself consisted out of three parts. 

The first part was to determine the influence of the 

supporting ball bearings and seals, without MR fluid 

inside the brake and no control current applied. This 

was a friction braking torque component. 

 

 Second part of the experiment had the same setup 

but it included MR fluid inside the brake. Viscous 

torque data was then recorded, assuming that 

bearings and seals did not change their friction 

characteristics in time.  

 

A fore mentioned recordings were needed in order to 

get clear and precise information about field induced 

component. This was the third part of the experiment 

and it included MR fluid inside the brake and 

application of the control current. 

 

The same speed sets were used for the friction and the 

viscous torque component measurements were 

repeated. Some field induced component results are 

depict in Figure 5. Magnetic field influence is 

apparent. 

 

Amplification factor (AF) represents relation between 

overall braking torque and sum of friction and viscous 

torque, i.e. relation between the ON and OFF state of 

the MR fluid. 

AF=                                           TOVERALL at Current I 

                      TOVERALL at 0 Current 

V. CONCLUSION 

 

Based on this information, the most promising MR 

brake type can be selected, tested on a specially 

designed test rig. The MR brake produced desirable 

results, which coincide with literature sources. 

Approximately linear relation between the overall 

braking torque and the control current intensity was 

observed. To present results in more readable manner, 

the amplification factor is introduced. 

 

The experiment showed that the MR brake has 

potential for practical applications due to easiness and 

accuracy of control. However, the value of the overall 

braking torque is still small. To increase it, better 

utilization of the existing magnetic field is needed By 

multiplying the number of the disks in contact with 

MR fluid, value of the overall braking torque will 

multiply as well,. In order to maximize the potential 

of the proposed MR brake, further investigations on 

magnetic field propagation is needed as well as design 

optimization. 
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ABSTRACT 

 

Steganography works by adding secret messages in a file, that file can be a photo, audio or video file. When two 

parties communicate secret data they use the method steganography to embed the secret message into a file. 

There are several steganographic methods are available. The main goal of steganography is the message carried 

by the stego media should not sensible to other person. In this paper we are using steganography in texture 

image. We propose a novel methodology for steganography utilizing a reversible composition amalgamation. 

Texture synthesis process uses composition and combination it resamples a littler patches, which creates 

another composition picture with nearby same local appearance and arbitrary size. To hide the secret message 

then combines the steganography and texture synthesis process. This paper is a survey of steganography for 

texture synthesis provides review and analysis of existing steganography methods used for texture images and 

also describes information drawn from the literature. 

Keywords: Steganography, Image Processing, Texture Synthesis. 

 

I. INTRODUCTION 

 

In the most recent decade several advances growth 

have been made in the region of computerized media, 

and much concern has emerged with respect to 

steganography for advanced media. Steganography [1] 

is a particular system for data concealing procedures. 

It installs messages into a host medium with a specific 

end goal to hide mystery messages so as not to 

stimulate feeling by a busybody [2]. A run of the mill 

steganographic application incorporates incognito 

interchanges between two gatherings whose presence 

is obscure to a plausible assailant and whose 

accomplishment relies on upon distinguishing the 

presence of this correspondence [3]. By and large, the 

host medium utilized as a part of steganography 

incorporates important computerized media, for 

example, advanced picture, content, sound, feature, 

3D model [4], and so on. A substantial number of 

picture steganographic calculations have been 

explored with the expanding prominence and 

utilization of computerized pictures. Most image 

steganographic algorithms adopt an existing image as a 

cover medium. The expense of embedding secret 

messages into this cover image is the image distortion 

encountered in the stego image. This leads to two 

drawbacks. As the cover medium the algorithm adopts 

an existing image mostly in steganographic image. The 

image distortion encountered in stego image is 

expense of embedding secret message in this cover 

image. This includes two drawbacks first, since the 

size of the cover image is fixed, the more secret 

messages which are embedded allow for more image 

distortion. Consequently, a compromise must be 

reached between the embedding capacity and the 

image quality which results in the limited capacity 

provided in any specific cover image. Recall that 

image stego analysis is an approach used to detect 

secret messages hidden in the stego image. A stego 

image contains some distortion, and regardless of how 
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minute it is, this will interfere with the natural 

features of the cover image. 

 

In this paper, steganography is used with the 

reversible texture synthesis. A texture synthesis 

process converts the original image into new 

synthesized texture image [5], which has similar local 

appearance and arbitrary size of the original image. 

This Paper combines the texture synthesis process into 

steganography to hide the secret message into source 

texture. In particular, in contrast to using an existing 

cover image to hide messages, our algorithm conceals 

the source texture image and embeds secret messages 

through the process of texture synthesis. This allows 

us to haul out the covert messages and the source 

texture from a stego synthetic texture. To the best of 

our knowledge, steganography taking advantage of the 

reversibility has ever been presented within the 

literature of texture synthesis. 

 

II.  LITERAUTE SURVEY 

 

J. Fridrich, M. Goljan, and R. Du [6] proposed a 

pattern for discovering least significant bit (LSB) non 

sequential embedding in digital images. By the lossless 

capacity in LSB and shifted LSB plane the length of 

secret message can discover. 

 

The method analysing lossless data embedding 

capacity in the LSBs by Placing the LSBs in the 

decreasing order of lossless capacity in the LSB Plane 

randomly. Thus, the lossless capacity used to measure 

the degree of randomization of the LSB plane. Most 

images have random LSB plane and their structure is 

not easily recognizable. Capturing randomization 

degree constrained to the LSB plane using classical 

statistical quantities is unreliable. LSB plane is nearby 

related to other bit planes and lossless capacity 

measures the relationship. So, using this technique can 

easily detect that message is embedded in the images. 

 

M. F. Cohen [7] generated tiles for image and texture 

generation. These tiles are Wang tiles which contain 

set of square tiles; each tile is having color coded edges. 

Matching color of adjacent ages tile the plane with 

appropriate samples. Advantage of this method is that 

it overcomes the memory consumption problem 

because it creates small set of tiles from sample 

patches of source image which produce highly 

compressed representation; therefore this method is 

used to overcome the memory consumption problem 

of large image. Small set of tiles are created from a 

source image, so we can achieve high compact 

representation of texture. 

 

If the Wang tiles are rich enough and there is no 

recurring at regular interval, anything can fill inside 

the tiles. Now these filled tiles create large expenses of 

non-periodic texture. This can create less uniform 

texture if two source images contain distribution of 

different densities. 

 

Patch base sampling technique algorithm for texture 

synthesis. These algorithm works for regular to 

stochastic textures. This patch based texture generates 

the patches having same size and comparable quality. 

This algorithm works faster than pixel based sampling 

technique. L. Liang, C. Liu [8] present the MRF 

Markov Random Field as their texture model to 

sampling patches and avoid the mismatching feature 

across patch boundaries. 

This patch based sampling technique creates the 

patches of the input sample texture to generate 

synthesized texture. These patches of input texture 

carefully paste into synthesized texture to avoid 

mismatching around patch boundaries. This technique 

is used to avoid garbage found in source texture. 

 

Another method for texture synthesis is image 

quilting; in this method new image is created by 

stitching small patches of existing image. This process 

is called as image quilting. A. A. Efros and W. T. 

Freeman [9] present Image quilting for texture 

synthesis and transfer. Image quilting is very fast and 

simple algorithm used for texture synthesis. This is 

also a patch based texture synthesis which divides the 
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image into patches. The size of the patch is user 

specified. 

 

Algorithm defines the square block from the input 

source image which is overlapped. To form the new 

texture image from input texture image select the 

random patches from the input image and tile them. 

Next find the overlapped blocks placed in the new 

image, now search a block in a source texture which 

allows a neighbour with overlap region. Then 

calculate the error in overlap region of that block with 

another block. Then it finds the minimum cost path 

and finds boundary of the new block. 

 

Data hiding technique hides the data in an image and 

the reversible data hiding technique retrieves the 

hidden message as well as the original image without 

any distortion. In paper [10] Z. Ni, Y. Q. Shi, N. 

Ansari, and W. Su proposed the reversible data hiding 

algorithm to retrieve the original image back after 

extracting the embedded secret data from an image. 

This algorithm uses the grayscale values of the image 

pixel to embed the secret message. Histogram of an 

image is drawn with the minimum and maximum 

grayscale values and then grayscale values are slightly 

modified for inserting data into an image. As compare 

to other reversible data hiding technique this 

technique embeds more data. This algorithm can use 

on a wide range of images. This technique is 

applicable on different types of images and can embed 

large amount of data but this technique uses the 

original source image to embed the secret message. 

 

X. Li, B. Li, B. Yang, and T. Zeng [11], have used a 

Histogram shifting (HS) technique for reversible data 

hiding (RDH). This technique is used to achieve 

original image back with low distortion and high 

capacity after the hidden data have been extracted. 

Achieve the high capacity and low distortion using 

histogram based reversible data hiding technique. 

RDH algorithm designed by simply shifting and 

embedding task. First divide the source image into 

blocks, each block is individual and each individual 

block contains n pixels. Then they count the 

frequency of pixel array of each individual block and 

by using the frequency generate the n-dimensional 

histogram for implementing the data embedding 

scheme.  

A. A. Efros [12] presented a texture synthesis by non-

parametric sampling. The texture synthesis produces a 

new image outward from an initial seed, referring one 

pixel at a time. This method produces good outcome 

for a wide variety of synthetic and real-world textures. 

In this scheme algorithm work pixel by pixel to 

capture the high frequency information as likely. A 

Markov random field model texture is 

generated .assuming that the brightness values of the 

pixel which are probably distributed, the brightness 

values of special neighbourhood and the other rest of 

the images are free. The neighbourhood pixels of the 

pixel are designed like the square window. The 

algorithm first discovers all the neighbourhood of the 

sample image that are likely to the pixels 

neighbourhood and then arbitrarily choses one 

neighbourhood. That neighbourhood’s centre 

becomes the newly synthesized pixel. 

 

R. Rejani [13] has used existing RGB values for pixel 

pattern based steganography. It hides the message 

within an image with minimum changes using the 

existing RGB values. The secret message and its key 

both are embedded in image. Along with the image 

the key is also used to decrypt the message stored at 

pixel level. This approach is improved technique of 

steganography to inserting the secret message bit in an 

image metadata fields constructed on RGB values. The 

stego image generated after embedding the message is 

exactly looks same as original image because pixel in 

an image is changed only its character and only 

metadata is modified. 

 

Most of the existing steganographic algorithms have 

some drawbacks. They use the source image directly 

to embed the secret message therefore the size of the 

cover image is fixed, so if we want to embed the more 

secret message then it will result into more distorted 
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image. Hence compromise between embedding 

capacity and image quality expected. Another 

drawback is steganalytic algorithm defeats the existing 

steganographic approaches. 

 

To overcome these drawbacks Kuo-Chen Wu and 

Chung-Ming Wang [14] have proposed an approach 

for steganography using a reversible texture synthesis. 

In this texture synthesis process source image is 

synthesized into new texture image from a smaller 

texture image which has the similar local appearance 

and an arbitrary size. This method waves the texture 

synthesis with steganography to hide the secret 

message. So we get the embedding capacity which is 

proportional to the size of stego texture image. This 

steganalytic algorithm does not defeat the 

steganographic approach and we recover the original 

source image without distortion. 

 

Information hiding techniques have recently become 

important in a number of application areas. Digital 

audio, video, and pictures are increasingly furnished 

with distinguishing but imperceptible marks, which 

may contain a hidden copyright notice or serial 

number or even help to prevent unauthorised copying 

directly. A new method of combining art image 

generation and data hiding to enhance the camouflage 

effect for various information hiding applications is 

proposed. 

 

The patch-based sampling algorithm synthesizes high-

quality textures for a wide variety of textures ranging 

from regular to stochastic. Moreover, the patch-based 

sampling algorithm remains effective when pixel-

based non-parametric sampling algorithms fail to 

produce good results. For natural textures, the results 

of the patch-based sampling look subjectively better 

 

III. Steganography for reversible texture synthesis 

 

Texture synthesis and steganography are two different 

approaches. Texture synthesis process synthesises the 

original texture image into new texture image which 

has the same similar local appearance and an arbitrary 

size. Steganography is used to hide the secret message 

in synthesized image. Steganography based reversible 

texture synthesis combines these two processes 

steganography and texture synthesis to conceal the 

secret message and the source texture. 

 

Steganography and steganalytic algorithms 

respectively used to hide the secret message into 

source image and extract the secret message embedded 

in stego image. This method describes two procedures 

message embedding procedure and message extracting 

procedure. 

A. Message Embedding Procedures: 

. 

Fig.1 The flowchart of the message embedding 

procedure 

 

Message embedding procedure works by creating the 

blocks of an image which is called as source patches. 

Then as per the dimensions given by the operator 

index table is generated to record the locations of the 

corresponding source patches. Then a blank image 

workbench is established. Size of a workbench is 

equal to the synthetic texture. The source patches are 

stored in the index table with their ID’s; by refereeing 

their ID’s paste these patches into the workbench to 

produce a composition image. Then compute the MES 

(mean square error) of the overlapped region between 

the synthesized area and candidate patch. The 

candidate patch having the smallest MES is the most 

similar patch to the synthesized area in the working 

location. Then select the patch whose rank is equal 
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with decimal value of n-bit secret message. As shown 

in fig.1 source texture, composite image and secret 

message produce stego synthetic texture. 

B. Message Extraction Procedure 

 

 
Fig.2 The flowchart of the message extracting 

procedure. 

 

Receiver gets the secret key and stego synthetic 

texture from the sender. The index table is generated 

same like embedding procedure. Then recover the 

source texture using the index table and stego 

synthetic texture. Recovered source texture is also 

same like previous source texture. Then applying the 

composition image generation paste the source 

patches into work benches to produce composition 

image witch is also same like composition image in 

embedding procedure.  

 

Then finally message extraction and authentication 

step executes. In this step candidate list is generated 

based on the overlapped area by referring to the 

current working locations. It produces the dame 

number of candidate list with their corresponding 

ranks. Then in match authentication step refer the 

workbench with current working locations and stego 

synthetic texture at the same working location. Then 

search the candidate list to determine the list of the 

kernel region is same list as the stego kernel region. 

Same patch is called as a matched patch and this rank 

represent the decimal value of the secret bit. 

 

This methodology offers three points of interest. In 

the first place, following the surface union can 

incorporate a subjective size of composition pictures; 

the installing limit which our plan offers is relative to 

the extent of the stego composition picture. Also, a 

stego scientific calculation is not liable to annihilation 

this steganographic methodology since the stego 

composition picture is made out of a source surface 

instead of by changing the current picture substance. 

Third, the reversible ability acquired from this plan 

gives usefulness to recoup the source composition 

helpfulness to recover the source surface. 

 

At the point when creating a hopeful patch, it has to 

guarantee that every applicant patch is one of a kind; 

else, it may extricate a mistaken mystery message. In 

this execution, they utilize a banner component. First 

check whether the first source composition has any 

copy hopeful patches. For a copy applicant patch, set 

the banner on for the first. 

 

IV. CONCLUSION 

 

In this paper different data hiding techniques are 

discussed. Among all the technique the steganography 

using reversible texture synthesis technique presented 

by Kuo-Chen Wu and Chung-Ming Wang performs 

well. It uses the new texture image in contrast to 

using existing cover image to hide the message. This is 

the reversible data hiding technique which extracts 

the original source texture and secret message from 

the stego synthetic texture and making conceivable a 

second round of surface combination if necessary. 

Study shows that previous steganographic algorithms 

have many drawbacks as they are using the original 

image as cover image, in this paper new synthesized 

image is used as the cover image so it can retrieve the 

original image back with no distortion after extracting 

the secret data. Hence the previous drawbacks can be 

solving using this reversible texture synthesis. This 

method accomplishes image retrieval, separate data 

extraction and reversibility. 
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ABSTRACT 
 

The main objective of this research is automatic protection from the LPG (Liquefied Petroleum Gas) leakage or 

reduction of the hazards that can be caused due to unawareness of the user about the gas leakage and also 

providing an automatic gas booking facility by applying advance communication technology. If there is any gas 

leakage from storage tank, service station or from the automobile then a buzzer will turn ON and an alert 

message will be sent to a pre-set mobile number by using GSM(Global System for Mobile communication) 

technology. Proposed model notifies alert to people before any leakage from the gas cylinder and also 

automatically books for refilling of gas from the gas booking center before the cylinder gets empty. The 

additional advantage of the system is that it continuously monitors the level of the LPG present in the cylinder 

using load sensor and if the gas level reaches below the threshold limit of gas around 2kg so that the user can 

replace the old cylinder with new in time and automatically books the cylinder using a GSM module. 

Keywords: Microcontroller, Gas sensor, GSM (Global System for Mobile communication), LPG (Liquefied 

Petroleum Gas), Load cell, LCD(Liquid Crystal Display). 

 

I. INTRODUCTION 

 

There are several standards have been implemented 

for gas leakage detection system .The existing systems 

provides an alert system, which detect a Gas leakage 

in the house and commercial premises. The objective 

of this proposed system is to continuously measure 

the weight of the LPG cylinder and as it reaches the 

minimum threshold value, it automatically sends an 

SMS alert to the user as well as Authorized LPG 

agent. Leakage detection is used in household safety. 

The main causes of accidents in gas pipeline are 

corrosion, external interference, construction defects, 

ground movement and material failure. Transport, 

through the pipes is the safest but it does not mean 

that pipes are risk-free. Leakage detection like are 

hearing, smelling and seeing or looking.  

 

The threshold level of weight of the LPG cylinder is 

used for automatic cylinder booking. This system 

detects the LPG leakage by using gas sensor and alerts 

the consumer about the gas leakage by sending alert 

SMS. The GSM Modem to alert the user about the gas 

leakage by sending alert SMS and status of automatic 

cylinder booking. 

 

II. PROBLEM STATEMENT 

 

During illegal filling of gas cylinder consumers are 

unaware about their safety. Problems arise when LPG 

consumers worn out regulators, use old valves. Risks 

are added when there is lack of awareness of using gas 

cylinders (11, 12).Again in day to day life people 

having a busy schedule don not get time to check the 

gas available in the cylinder or usually forget to book 

for new cylinder(or refilling of gas). 
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III. LITERATURE SURVEY 

 

In the year 2011, A. MAHALINGAM, R. T. 

NAAYAGI,1, N. E. MASTORAKIS, “Design and 

Implementation of an Economic Gas Leakage 

Detector”, This project developed system to detect the 

gas leakage and providing immediate alarm or 

intimation to the user. Later in 2013, few people 

developed the design proposed for home safety. This 

system detects the leakage of the LPG and alerts the 

consumer about the leak by buzzer. This project was 

developed using microcontroller ARM version 7 

processor and simulated using Keil software. 

 

In the year 2014, Hitendra Rawat, Ashish Kushwah, 

Khyati Asthana, Akanksha Shivhare, designed a 

system, They provided security issues against thieves, 

leakage and fire accidents. In those cases their system 

sends SMS to the emergency number provided to it. 

In the proposed system we have designed “LPG gas 

monitoring and automatic cylinder booking with alert 

system”. These report focus on detection of economic 

fuels like petroleum, liquid petroleum gas, 

alcohol..etc., and alert the surrounding people about 

the leakage through SMS. It also sense surrounding 

temperature, so that no fire accidents occurs. The one 

more important feature is automatic cylinder booking 

by noticing the current expenditure of LPG gas in our 

daily life. These projects alert the user by sending 

message to mobile through SMS in three conditions. 

They are  

 When LPG gas weight reaches to maximum 

threshold value.  

 When the LPG gas exceed its peak value.  

 When the temperature exceed more than 

room temperature.  

 

These project gives alert message by buzzing the 

buzzer and trough SMS to the house holders. We also 

provide automatic doors and windows opening, so 

that the compressed gas can spread in to air freely. 

Hence a fire accident does not occurs. 

 
 

         

Fig 1.Practical Installation 

 

IV. METHODOLOGY USED 

 

 The below fig 2 indicates the basic building blocks of 

the whole system. The microcontroller plays the most 

important role to carry out all the required processes 

very smoothly with correct timing. 

 
Fig2 . Block Diagram 

1) Microcontroller ATMEGA16:-  

In this proposed system Arduino Mega is used as a 

controller. Arduino is a well-equipped Open-Source 

Prototype Platform based on easy-to-use hardware 

and software. The ATMEGA16 is a 8-bit CMOS 

microprocessor with 16Kbytes of Flash programmable 

and erasable read only memory (EPROM).It exhibits 

high-performance with low-power consumption. By 

combining a versatile 8-bit CPU with Flash on a 

monolithic chip, the Atmel ATMEGA16 provides a 

highly-flexible and cost-effective solution to many 

embedded control applications. 
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2) GSM:- 

GSM network is divided like Operation and support 

system (OSS), Switching system (SS) and Base station 

system (BSS) . Microcontroller sends a signal when 

there is a leakage of gas. That signal will come to the 

GSM module first. It consists one sim card and it has a 

unique identity number The GSM module used is 

SIMCOM 300 which uses SIM memory to store the 

number of required members.  

 

3)LPG  Gas Sensor 

MQ-4 is a Sensor for Natural Gases Sensitive material. 

MQ-4 gas sensor is SnO2, which has lower 

conductivity in clear air. When the target combined 

gas exist, the sensor‟s conductivity is heavier with the 

gas concentration rising. we used simple circuit to 

convert respective output signal according to 

concentration level. MQ-4 gas sensor has high 

sensitive to Methane, Propane and Butane. The sensor 

can be used to detect different combustible gas, 

especially Methane; it is with cost effective and useful 

for so many applications. 

 

4) LM-35 Temperature sensor 

LM-35 is a integrated circuit sensor that can be used 

to measure the temperature with an electrical output 

proportional to the temperature (in 

centigrades).LM35 generates a higher output voltage 

than thermocouples and may not require that the 

output voltage be amplified. Its output voltage is 

proportional to Celsius temperature, Scale factor is 

.01v/centigrade It consumes approximately 60 micro 

amps from its supply which is very low and possesses 

a low self-heating capability.  

 

5) LCD Display 

A 16X2 LCD (Liquid Crystal Display) display is used 

as the visual indicator. The reason behind using this 

LCD display is its cost effectiveness and easy 

programmability. It displays various messages such as 

leakage of gas, alert message for booking of cylinder 

etc. It also displays the actions carried out by the 

microcontroller. 

 

6) Load Cell 

As per dictionary, a load cell is described as a “weight 

measurement device necessary for electronic scales 

that display weights in digits.” However, load cell is 

not restricted to weight measurement in electronic 

scales. Load cell is a passive transducer or sensor 

which converts applied force into electrical signals. 

They are also referred to as “Load transducers”. 

 

7) Piezoelectric Buzzer 

Buzzer is an audio signalling device. The typical uses 

of buzzers are for alarms, timers and confirmation of 

user input such as a mouse click or keystroke. The 

project used an electronic type of buzzer which is a 

piezoelectric element that driven by an micro-

controller signals. Peizo buzzer is based on the 

inverse principle of peizo electricity discover in 1880 

by Jacques and Pierre Curie. It is the phenomenon of 

generating electricity when mechanical pressure is 

applied to the certain materials and the vice versa. 

Such materials called Piezo electric material. 

 

V. WORKING OPERATION 

 

1) Leakage Detection:-  

SnO2 is the sensing material used as gas sensor. When 

SnO2 is heated at a certain high temperature in air, 

oxygen is adsorbed on the crystal surface with a 

negative charge. Then donor electrons in the crystal 

surface are transferred to the adsorbed oxygen, 

resulting in leaving positive charges in a space charge 

layer. Thus, surface potential is formed to serve as a 

potential barrier against electron flow. Electric 

current flows through the conjunction parts (grain 

boundary) of SnO2 micro crystals. At grain 

boundaries, adsorbed oxygen forms a potential barrier 

which prevents carriers from moving freely. The 

electrical resistance of the sensor is attributed to this 

potential barrier. In the presence of a deoxidizing gas, 

the surface density of the negatively charged oxygen 

decreases, so the barrier height in the grain boundary 

is reduced. The reduced barrier height decreases 

sensor resistance. Hence the corresponding pulse can 

reach the microcontroller as an interrupt signal and 
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also can be fed to the buzzer and the exhaust fan so 

that they will be turned „ON‟.  

 

2) GSM Module:- 

The GSM module works on simple AT commands 

which can be implemented by interfacing it to the 

microcontroller Rx and Tx pins. The GSM module 

used is SIMCOM 300 which uses SIM memory to 

store the number of system owner or housemates and 

distributor or to whoever the messages have to be 

forwarded. It requires very less memory to send and 

receive text messages and operates on simple 12 Volt 

adapter.  

 

3) Automatic Gas Booking:- 

The automatic Gas booking system continuously 

monitors the weight of the gas in cylinder and 

displays it on seven segment display. When the 

weight of the gas falls below the threshold value i.e. 

10k.g.,a logic high pulse is fed to a port pin of 

microcontroller. As this pin goes high, 

microcontroller will send a booking message to 

distributor. At the same time, the message will be 

displayed on LCD as “Booking Cylinder”. When the 

weight of the gas goes below 0.5 kg another logic high 

pulse is fed to another port of microcontroller 

through a relay circuit as discussed in truth table. As 

this port pin goes high, microcontroller will send an 

alert message through a GSM module to cell numbers 

of the required members and also an alert message is 

displayed on the LCD screen. 

 
Fig 3.Flow Chart 

 

 
Fig 4.Design Assemble circuit 

 
Fig 5.Prototype Model for Detection and Protection 

 

VI. RESULT 

By testing the system prototype model it is found that 

when a small amount of LPG is introduced near the 

gas sensor the system detects the leakage and sends an 
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alert message to the consumer by using the GSM 

module. Simultaneously the audio-visual indicator is 

activated and the exhaust fan is switched ON. The 

system prototype also monitors the gas level of the 

cylinder, books the new cylinder automatically and 

also sends an alert message to the consumer to remind 

about the refilling of the cylinder before the cylinder 

becomes empty. 

 

VII. CONCLUSION 

 

As we shorted out the problems faced by LPG gas 

consumers so we come up with some solutions to 

meet the few requirements of them, act in 

accordingly with minimum requirements on 

environmental issues and mostly the basic function 

being prevented by major disasters and protect life 

and property from reputed Accidents. The primary 

objective of our project is to measure the gas present 

in the cylinder when weight of the cylinder is below 

the fixed load, this can be done using the weight 

sensors. The gas retailer gets the order for a new 

cylinder and the house owner (consumer) receives 

the message regarding the status and the secondary 

objective is to provide any malfunction in gas 

servicing system in order to prevent damage or 

explosion of LPG. 
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ABSTRACT 
 

A recurring characteristic of the climate is called Climatic Pattern. The gap between two recurrences may be 

from one year to as long as tens of thousands of years. Some of the events are in regular cycle, while some are 

not. When they recur in the form of regular cycles of fluctuations in climate parameters, they are called climate 

oscillations. The term oscillation is used because such fluctuations are not perfectly periodic. For example, we 

say that El Nino returns every four and half years. But actually it may or may not return. Or it may return too 

early or too late. So, El Nino is quasi periodic. 

Keywords: El Nino, La Nino, Mansoon 

 

I. INTRODUCTION 

 

EL NIÑO 

El Niño was originally recognized by fisherman off 

the coast of Peru in South America. The ocean off the 

coast of Peru is one of the world‟s richest fisheries 

regions. In most years trade winds flow from the 

southeast push warm surface water away from the 

coast. In its place, the cold water comes up on the 

surface due to upwelling. This cold water is full of 

nutrients and provides nourishments to planktons. 

These planktons serve as food for fishes. Fishes in 

turn provide food to the sea birds. Due to all this, not 

only there is a good catch of fishes but also good 

collection of the Guano, the bird excreta, used as a 

valuable fertilizer. This is what that made Peru 

number one fishing nation in the world by the early 

1970s. 

 
Figure 1 

 

However, every few years, there is a change in the 

pattern of air circulation. It changes in such a way 

that the trade winds reverse direction, blowing from 

west to east. Due to this reversal, the upwelling of the 

cold water gets weakened. The surface water is warm. 

This lowers the nutrients available to fish and thus 

poses problems to the economics of fisheries. The 

problems don‟t end here. The accumulation of large 

mass of warm water allows formation of more and 

more clouds and this would bring destructive rains 

that occur in normally dry areas of Peru and Chile. 

The same is also responsible for bring outbreaks of 

Malaria and Cholera in some parts of South America. 
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Peru , as you may know is a Hispanophone country as 

many people speak Spanish out there. The above 

mentioned reversal of the winds occurred during 

Christmas times (Please note that we have Christmas 

in winter, but Peruvians have in summer, because 

they are in southern hemisphere), so they named it El 

Niño or “Christ Child” or “The Little Boy” in their 

own language. Before, you read further, please 

understand the location of Eastern, Central and 

Western Pacific on the map, otherwise it would be 

too confusing (earth is round…after all) 

 
Figure 2 

 

Now, here is how it affects the entire tropical region. 

 Off the coast of Peru (read in Eastern Pacific 

and Central Pacific), there is normally cool 

surface water. But El Niño makes it go warm. 

When the water becomes warm, the tread 

winds, which otherwise flow from East to west, 

either reverse their direction or get lost. The 

warm water causes lots of clouds getting formed 

in that area, causing heavy rains in Peruvian 

desert during El Niño years. 

 Due to this warm water, the air gets up and 

surface air pressure above Eastern Pacific gets 

down. On the other hand, the waters cool off in 

western pacific and off Asia. This leads to rise in 

surface pressure over the Indian Ocean, 

Indonesia, and Australia 

 So, while there is raining (read flooding) in 

Eastern Pacific; the drought sets in over Asia as 

high pressure builds over the cooler ocean 

waters. 

 The net result is: 

 Normal or high rainfall in eastern / central 

pacific. 

 Drought or scant rainfall in western pacific / 

Asia. 

Although El Niño originally referred to local 

conditions off the coast of Peru and Ecuador, the use 

of the term has been broadened by many scientists to 

represent all surface temperature warming in the 

eastern and central Pacific. The impacts of El Niño , 

which have been well documented include the 

following: 

 Heavy rains in Ecuador and Peru. 

 Heavy rains in southern Brazil but drought in 

north East Brazil 

 Drought in Zimbabwe, Mozambique, South 

Africa, Ethiopia 

 Warm winter in the northern half of the United 

States and southern Canada 

 Drought, Scant rains off Asia including India, 

Indonesia, and Philippines etc. 

 Coral bleaching worldwide 

 Drought in eastern Australia 

 

 LA NIÑA 

La Niña, which means “The Little Girl” or “El Viejo” 

or “anti-El Niño” or simply “a cold event” or “a cold 

episode is the cooling of water in the Eastern Pacific 

Ocean. Here is what happens in La Niña. 

 The water in Eastern Pacific, which is otherwise 

cool; gets colder than normal. There is no 

reversal of the trade winds but it causes strong 

high pressure over the eastern equatorial 

Pacific. 

 On the other hand, low pressure is caused over 

Western Pacific and Off Asia. 

 This has so far caused the following major 

effects: 

 Drought in Ecuador and Peru. Low 

temperature, High Pressure in Eastern 

Pacific 

 Heavy floods in Australia; High 

Temperature in Western Pacific, Indian 

Ocean, Off coast Somalia and good rains 

in India. 

 Drought in East Africa (Somalia 

Drought of 2011 was linked to it) 
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ENSO 

Both El Nino and La Nina are part of a larger cycle 

called ENSO, or El Niño–Southern Oscillation. The El 

Niño (warm event) and La Nina (Cold event) both 

have now established themselves as the integral part 

of the global climate system. It is a recurrent 

phenomenon with an average return period of 41/2 

years, but can recur as little as 2 or as much as 10 

years apart. Such events have occurred for millennia, 

and can be expected to continue to occur in the future. 

 

IMPACT OF EL NIÑO AND LA NINA ON INDIAN 

WEATHER 

 El Nino and La Nina are among the most 

powerful phenomenon on the Earth. These are 

known to alter climate across more than half 

the planet and dramatically impact weather 

patterns. 

 Over Indian subcontinent, El Nino during 

winter results in development of warm 

conditions. During summer, it leads to dry 

conditions and deficient monsoon. It also leads 

to drought in Australia. On the other hand, La 

Nina results in better than normal monsoon in 

India. At the same time, in Australia it has 

caused floods. 

 In the recent past, India experienced deficient 

rainfall during El Nino years 2002 and 2009 

whereas monsoon was normal during El Nino 

years 1994 and 1997. This so far implies that in 

about 50 per cent of the years with El Nino 

during summer, India experienced droughts 

during monsoon. 

 This implies that El Nino is not the only factor 

that affects monsoon in India. There are other 

factors that affect India‟s rainfall pattern. These 

include North Atlantic SST, Equatorial SE 

Indian Ocean SST, East Asia Mean Sea Level 

Pressure, North Atlantic Mean Sea Level 

Pressure and North Central Pacific wind at 1.5 

km above sea level. 

 

DIFFERENCE BETWEEN EL NINO AND LA NINA 

Table 1 

Feature El-Nino La-Nina 

Meaning El Nino is a Spanish term which represents 

“little boy” 

La Nina is a Spanish term which represents 

„little girl‟. 

Temperature 

at Sea 

Surface 

Temperature at sea surface is warmer than 

normal sea-surface temperatures. El Nino is 

a warming of the Pacific Ocean between 

South America and the Date Line, centred 

directly on the Equator, and typically 

extending several degrees of latitude to 

either side of the equator. 

Temperature at sea surface is cooler than 

normal sea-surface temperatures. La Nina 

exists when cooler than usual ocean 

temperatures occur on the equator 

between South America and the Date Line. 

Pressure It accompanies high air surface pressure in 

the western Pacific 

accompanies low air surface pressure in the 

eastern Pacific 

Trade winds El Niño occurs when tropical Pacific Ocean 

trade winds die out and ocean temperatures 

become unusually warm 

La Nina, which occurs when the trade 

winds blow unusually hard and the sea 

temperature become colder than normal 

Seasons Winters are warmer and drier than average 

in the Northwest of pacific, and wetter in 

Southwest of pacific and experience 

reduced snowfalls. 

Winters are wetter and cause above-

average precipitation across the Northwest 

of pacific and drier and below average 

precipitation in South west of pacific. 
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Coriolis 

force 

El Nino results in a decrease in the earth‟s 

rotation rate (very minimal) , an increase in 

the length of day, and therefore a decrease 

in the strength of the Coriolis force 

La Nino results in increase in the earth‟s 

rotation rate, decrease in the length of day, 

and therefore a increase in the strength of 

the Coriolis force. 

Ocean 

waters in 

Pacific 

Warm water approaches the coasts of South 

America which results in reduced 

upwelling of nutrient-rich deep water 

impacting impacts on the fish populations. 

Cold water causes increased upwelling of 

deep cold ocean waters numbers of 

drought occurrence, with more nutrient-

filled eastern Pacific waters. 

Cyclones Comparatively less compared to La Niña as 

wind speed is low 

La Nina had a greater tendency to trigger 

intense tropical cyclones as wind direction 

changes pilling up water between 

Indonesia and nearby areas as winds from 

Africa onwards gets blocked. 

 

II. CONCLUSION 

 

It is undeniable that the El Nino has been used to 

explain unusual climatic changes across the globe. But, 

modern climatology taken into account various other 

phenomena also. However, El-Nino has far-reaching 

and varied effect on climate across the world. The 

major reason for these unusual climatic happenings is 

the shifting in tropical rainfall, which in turn affects 

the wind patterns across the world. When the El-

Nino effect causes the rainy areas centered on 

Indonesia and the Pacific region to move eastward, 

the subsequent changes result in unseasonable 

weather in many regions of the world. The El Nino is 

typically characterized by warm ocean currents and 

heavy rains, however, it also plays havoc with the 

normal weather conditions in different areas of the 

world. Also, the increase in temperatures affects 

fishing adversely, disrupts local weather and 

indigenous marine life in the areas concerned, other 

than having an effect on climatic conditions 

worldwide. When the linkage between El Nino and 

climate effects were initially suggested by the British 

scientist, Gilbert Walker, it was deemed ridiculous 

that one phenomenon could have an effect on regions 

as far off as Australia, India etc and Canada. However, 

the occurrence of El Nino in the past few decades has 

proved without a doubt, their far-reaching 

consequences. Some of the effects of El Nino in the 

past have been causing of droughts and forest fires in 

South Asia (Indonesia and Philippines) and Australia, 

floods in the South American countries in the eastern 

Pacific region, increased rain in certain other areas of 

the world etc. 
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ABSTRACT 
 

Searchable encryption is of increasing interest for protecting the data privacy in secure searchable cloud storage. 

In this paper, we investigate the security of a well-known cryptographic primitive, namely, public ,encryption 

with similar word search ,which is very useful in many applications of cloud storage. Unfortunately, it has been 

shown that the traditional ,framework suffers from an inherent insecurity called inside similarword guessing 

attack ,launched by the malicious server. To address this security vulnerability, we propose a new ,framework 

named dual-server similar. As another main contribution, we define a new variant of the smooth projective 

hash functions ,referred to as linear and homomorphic We then show a generic construction of secure DS-

,from LH-SPHF. To illustrate the feasibility of our new framework, we provide an efficient instantiation of the 

general framework from a Decision Diffie–Hellman-based LH-SPHF and show that it can achieve the strong 

security against inside the KGA. 

Keywords: Similarword search, secure cloud storage, encryption, inside similarword guessing attack, smooth 

projective hash function, Diffie-Hellman language.  

 

I. INTRODUCTION 

 

Cloud storage outsourcing has become a popular 

application for enterprises and organizations to 

reduce the burden of maintaining big data in recent 

years. However, in reality, end users may not entirely 

trust the cloud storage servers and may prefer to 

encrypt their data before uploading them to the cloud 

server in order to protect the data privacy. 

 
Figure 1. General view of security in text. 

This usually makes the data utilization more difficult 

than the traditional storage where data is kept in the 

absence of encryption. One of the typical solutions is 

the searchable encryption which allows the user to 

retrieve the encrypted documents that contain the 

user-specified similarwords, where given the similar 

word trapdoor, the server can find the data required 

by the user without decryption. Given the trapdoor 

and the , ciphertext, the server can test whether the 

similar word underlying the ,ciphertxt is equal to the 

one selected by the receiver. 

 

 

Simply improving the physical security of the trash is 

not sufficient to guard against theft of plaintext. In 

today’s world, most plaintext is stored digitally and is 

open to theft via portable media or online hacking. As 
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a result, implementing local procedures to guard 

against unauthorized removal of portable media and 

proper disposal of legacy disk drives and discarded 

computers is another key to preventing theft and 

possibly compromise of plaintext data that may 

contain sensitive or privileged information. 

 

II. MOTIVATION 

 

Despite of being free from secret, 

distribution, ,schemes suffer from an inherent 

insecurity regarding the trapdoor similarword privacy, 

namely inside Similarword Guessing Attack similar. 

The reason leading to such a security vulnerability is 

that anyone who knows receiver’s public ,can 

generate the ,ciphertext of arbitrary similar word 

himself. Specifically, given a trapdoor, the adversarial 

server can choose a guessing similar word from the 

similar word space and then use the similar word to 

generate a ,cipher text. The server then can test 

whether the guessing similar word is the one 

underlying the trapdoor. This guessing-then-testing 

procedure can be repeated until the correct 

similarword is found. Such a guessing attack has also 

been considered in many password-based systems. 

 

III. PROPOSAL OVER VIEW 

 

Step for formalizing the text: 

1. server security issues. 

2. framing the functions 

3.construction of key generic function. 

4.Initiation of  text encryption. 

 
Figure 2. illustration of function execution. 

 

Security Models 

In this subsection, we formalise the following security 

models for a DS-,scheme against the adversarial front 

and back servers, respectively.One should note that 

both the front server and the back server here are 

supposed to be “honest but curious” and will not 

collude with each other. More precisely, both the 

servers perform the testing strictly following the 

scheme procedures but may be curious about the 

underlying similarword. We should note that the 

following security models also imply the security 

guarantees against the outside adversaries which have 

less capability compared to the servers. 

 

In cryptography, ciphertext or cyphertext is the result 

of encryption performed on plaintext using an 

algorithm, called a cipher.[1] Ciphertext is also known 

as encrypted or encoded information because it 

contains a form of the original plaintext that is 

unreadable by a human or computer without the 

proper cipher to decrypt it. Decryption, the inverse of 

encryption, is the process of turning ciphertext into 

readable plaintext. Ciphertext is not to be confused 

with codetext because the latter is a result of a code, 

not a cipher. 

 Private-key cryptography (symmetric key 

algorithm): the same key is used for encryption 

and decryption 

 Public-key cryptography (asymmetric key 

algorithm): two different keys are used for 

encryption and decryption 

In a symmetric key algorithm (e.g., DES and AES), 

the sender and receiver must have a shared key set up 

in advance and kept secret from all other parties; the 

sender uses this key for encryption, and the receiver 

uses the same key for decryption. In an asymmetric 

key algorithm (e.g., RSA), there are two separate keys: 

a public key is published and enables any sender to 

perform encryption, while a private key is kept secret 

by the receiver and enables only him to perform 

correct decryption. 

 

Symmetric key ciphers can be divided into block 

ciphers and stream ciphers. Block ciphers operate on 

fixed-length groups of bits, called blocks, with an 

https://en.wikipedia.org/wiki/Codetext
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unvarying transformation. Stream ciphers encrypt 

plaintext digits one at a time on a continuous stream 

of data and the transformation of successive digits 

varies during the encryption process. 

 Ciphertext-only: the cryptanalyst has access 

only to a collection of ciphertexts or codetexts 

 Known-plaintext: the attacker has a set of 

ciphertexts to which he knows the 

corresponding plaintext 

 Chosen-plaintext attack: the attacker can obtain 

the ciphertexts corresponding to an arbitrary set 

of plaintexts of his own choosing  

o Batch chosen-plaintext attack: where the 

cryptanalyst chooses all plaintexts before 

any of them are encrypted. This is often 

the meaning of an unqualified use of 

"chosen-plaintext attack". 

o Adaptive chosen-plaintext attack: where 

the cryptanalyst makes a series of 

interactive queries, choosing subsequent 

plaintexts based on the information from 

the previous encryptions. 

 Chosen-ciphertext attack: the attacker can 

obtain the plaintexts corresponding to an 

arbitrary set of ciphertexts of his own choosing  

o Adaptive chosen-ciphertext attack 

o Indifferent chosen-ciphertext attack 

 Related-key attack: like a chosen-plaintext 

attack, except the attacker can obtain 

ciphertexts encrypted under two different keys. 

The keys are unknown, but the relationship 

between them is known; for example, two keys 

that differ in the one bit. 

 
Figure 3. Cyphertext modulation in each phase of 

function evaluation. 

our scheme is the most efficient in terms 

of ,computation. It is because that our scheme does 

not include pairing computation. Particularly, the 

scheme requires the most computation cost due to 2 

pairing computation per ,generation. As for the 

trapdoor generation indicated in Figure 8, as all the 

existing schemes do not involve pairing computation, 

the computation cost is much lower than that 

of ,generation. It is worth noting that the trapdoor 

generation in our scheme is slightly higher than those 

of existing schemes due to the additional 

exponentiation computations. When the searching 

similarword number is 50, the total computation cost 

of our scheme is about 0.25 seconds.As illustrated in 

figure, the each scheme of cost the most time due to 

an additional pairing computation in the exact testing 

stage. One should note that this additional pairing 

computation is done on the user side instead of the 

server. Therefore, it could be the computation burden 

for users who may use as a Computation cost of 

testing in different schemes. light device for searching 

data. In our scheme, although we also require another 

stage for the testing, our computation cost is actually 

lower than that of any existing scheme as we do not 

require any pairing computation and all the searching 

work is handled by the server. 

 

Cryptanalysis is the study of methods for obtaining 

the meaning of encrypted information, without access 

to the secret information that is normally required to 

do so. Typically, this involves knowing how the 

system works and finding a secret key. Cryptanalysis 

is also referred to as codebreaking or cracking the 

code. Ciphertext is generally the easiest part of a 

cryptosystem to obtain and therefore is an important 

part of cryptanalysis. Depending on what information 

is available and what type of cipher is being analyzed, 

crypanalysts can follow one or more attack models to 

crack a cipher. 

 

Cipher is an algorithm which is applied to plain text 

to get ciphertext. It is the unreadable output of an 

encryption algorithm. The term "cipher" is sometimes 

used as an alternative term for ciphertext. Ciphertext 

is not understandable until it has been converted into 

plain text using a key. 

 

https://en.wikipedia.org/wiki/Ciphertext-only_attack
https://en.wikipedia.org/wiki/Known-plaintext_attack
https://en.wikipedia.org/wiki/Chosen-plaintext_attack
https://en.wikipedia.org/wiki/Chosen-ciphertext_attack
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Earlier cipher algorithms were performed manually 

and were entirely different from modern algorithms 

which are generally executed by a machine. Different 

types of ciphers exist, some of which are: 

 

Substitution Cipher: This offers an alternative to the 

plaintext. It is also known as Caesar cipher. 

 

Polyalphabetic Substitution Cipher: In this cipher, a 

mixed alphabet is used to encrypt the plaintext, but at 

random points it would change to a different mixed 

alphabet which indicates the change with an 

uppercase letter in the Ciphertext. 

 

Transposition Cipher: This cipher is also known as 

Rail Fence Cipher and is a permutation of the 

plaintext. 

 

Permutation Cipher: The positions held by plaintext 

are shifted to a regular system in this cipher so that 

the ciphertext constitutes a permutation of the 

plaintext. 

 

Private-key Cryptography: In this cipher, even the 

attacker is aware of the plaintext and corresponding 

ciphertext. The sender and receiver must have a pre-

shared key. The shared key is kept secret from all 

other parties and is used for encryption as well as 

decryption. DES and AES algorithms are examples of 

this type of cipher. This cryptography is also known 

as "symmetric key algorithm". 

 

Public-key Cryptography: In this cipher, two 

different keys - public key and private key - are used 

for encryption and decryption. The sender uses the 

public key to perform encryption, whereas the 

receiver is kept in the dark about the private key. This 

is also known as asymmetric key algorithm. 

 

 

IV. CONCLUSIONS 

 

In this paper, we proposed a new framework, named 

Dual-Server Public ,Encryption with Similarword 

Search similar, that can prevent the inside 

similarword guessing attack which is an inherent 

vulnerability of the traditional ,framework. We also 

introduced a new Smooth Projective Hash Function 

(SPHF) and used it to construct a generic DS-,scheme. 

An efficient instantiation of the new SPHF based on 

the Diffie-Hellman problem is also presented in the 

paper, which gives an efficient DS-,scheme without 

pairings. 
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ABSTRACT 
 

Nowadays, non-conventional form of energy production is flourishing all  over the world. As it does not 

require more Raw Materials, we can get the power for life time. In this project, we are fabricating the concept 

converting solar energy into electrical energy to run tricycle for both handicapped person and normal person. This 

Project consists of the following main parts; - solar panel, battery and DC motor. This paper explains the design of 

solar powered tricycle for physically challenged persons. At present considering the automotive market in India, 

China and Vietnam there is no standard vehicle for hands as well as leg impaired people which is least expensive 

and easily accessible 

Keywords : Automation, Tricycle, DC Motor,  Solar Plate,  Non- Renewable Energy,  Battery 

 

I. INTRODUCTION 

 

The greatest problem that faces the world today is 

Global Warming. It is more apparent here in India 

than anywhere else, especially Nagpur where 

temperature last summer from 44deg C to 46deg C. 

The principal form of renewable energy suitable for 

places which lie in the tropics is the wind and solar 

energy. The solar panels seen on the roof tops are 

usually for producing hot water and should not be 

confused with those used to produce electricity which 

is photo voltaic panels. They are made of 2 thin plates 

of silicon containing slight impurity which when 

exposed to sunlight experience a stimulation of 

electrons. If positive and negative terminals 

connected by a wire are added, as in battery, the 

electrons will flow round the wire producing 

electricity. 

 

The objective of this project is to design and fabricate 

a solar operated tricycle. To serve this purpose a field 

survey will be done which includes physically 

challenged persons. The design includes development 

of frame and other subsystems of the vehicle which 

would be validated by software’s such as 

SOLIDWORKS, ANSYS and WORKING MODEL. 

The design of the vehicle is its compactness and 

accessibility. The design will aid the above purpose. 

The fabricated vehicle will be tested under several 

conditions. This is done to ensure the safety of the 

vehicle, so that vehicle can be used under any 

condition. 

 

OBJECTIVE 

 

 To develop a vehicle that use renewable energy, 

environmentally friendly and cheap. 

 To develop an electrical 4 wheeler that can charge 

the battery when it is not in used. 

 To develop low speed 4 wheeler, but for a longer 

distance. 

 To find the alternative of fuel. 

 To maintain the ecological balance. 

 To form the economical 

II. DESIGN & SPECIFICATION 

 

Specifications of vehicle 

 Solar panel: 12 volt, 30W= 2Nos. 

 Motor: brushless dc motor, 48volt, Maximum load 

current is. Power rating is 850 W, 300rpm. 
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 Battery: 12 V- 4 Nos. 

 Charging time: 12 hr. 

 Maximum speed: 40 km/hr. 

 Frame: Steel in parts with high strength 

requirements. 

 Tires: Front 23 x 2.50. Rear 20 x 2.00 / 2.25 moped 

strength. 

 Size: Length 2.3 M. Width - 1.2 M. 

 Load Capacity: 100 kg 

 Handlebars: Maxims Design. 

 

CONSTRUCTION 

 

1. The design & fabrication of automatic operated 

solar agro sprayer system in which the mechanisms 

consist of the frame made up of cast iron.  

2. The system consists of the Solar panel, Battery, 

Centrifugal Pump, Tank, .Sprayer sticks with nozzle, 

High speed Dc motor, Impeller, and Automation Unit 

 

Component 

 

1. Solar Panel 

 

 
Fig 1: Solar Panel 

 

A photovoltaic (in short PV) module is packaged, 

connected assembly of typically 6*10 solar cells. Solar 

photovoltaic panels constitute the solar array of a 

photovoltaic system that generates & supplies solar 

electricity in commercial and residential applications. 

Each module is rated by its DC output power under 

standard test conditions, and typically ranges from 

100 to 365 watts.  The efficiency of a module 

determines the area of a module given the same rated 

output- an 8% efficient 230 watt module will have 

twice the area of a16% efficient 230 watt module. The 

price of solar panel, together with batteries for storage, 

has continued to fall so that in many countries it is 

cheaper than ordinary fossil fuel electricity from the 

grid( there is “ grid parity “). 

 

2. Battery: 

 

 
Fig 2. Battery 

 

Batteries are usually lead-acid type (electric cars may 

also use in addition to non-lead batteries), and are 

made of six galvanic cells connected in series to 

provide a nominally 12-volt system. Each cell 

provides 2.1 volts for a total of 12.6 volts at full charge. 

Heavy vehicles, such as highway trucks or tractors, 

often equipped with diesel engines, may have 2 

batteries in series for a 24-volt system or may have 

series-parallel groups of batteries supplying 24V. 

Lead-acid batteries are made up of lead and separate 

plates of lead dioxide, which are submerged into an 

electrolyte solution of about 38% sulfuric acid and 62% 

water. This causes a chemical reaction that releases 

electrons, allowing them to flow through conductors 

to produce electricity. 
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3. DC MOTOR 

 

 
Fig 3. DC Motor 

 

 A DC motor is any of a class of electrical machines 

that converts direct current electrical power into 

mechanical power. The most common types rely on 

the forces produced by magnetic fields. Nearly all 

types of DC motors have some internal mechanism, 

either electromechanical or electronic; to periodically 

change the direction of current flow in the part of the 

motor. Most types produce rotary motion; a linear 

motor directly produces force and motion in a straight 

line. 

 

The universal motor can operate on direct current but 

is a light weight motor used for portable power tools 

and appliances. Larger DC motors are used in 

propulsion of electric vehicles, elevator and hoists, or 

in drives for steel rolling mills. The advent of power 

electronics has made replacement of DC motors with 

AC motors possible in many applications. 

 

III. WORKING 

 

 The solar panels transfer energy to 12 volt deep 

cell batteries located on the bikes frame just 

below chair. From there, a small brushless DC 

motor between the front wheel hubs powers the 

bike.  

 The whole system is on a continuous feedback 

loop enabling the bike to partially recharge while 

in use thus extending the bike’s range. 

 A DC motor is located in front wheel is controlled 

by the speed controller & throttle... When not in 

use solar panel continues to recharge the 

batteries. 

 The solar operated tricycle consists of following 

components to full ill the requirements of 

complete operations of a machine. 

 

PROPOSED DESIGN OF SOLAR OPERATED 

TRICYCLE 

 

 
Fig 4. Block Diagram of Solar Tricycle 

 

IV. FUTURE ASPECTS 

 

 In future, we are giving reverse gear to vehicle. 

 For future aspect, we will provide four wheeler 

mechanisms for better look. 

 For future aspect, we are planning to give rack & 

pinion steering mechanism. 

 For future aspect, we are planning to make this 

vehicle for both handicapped person & normal 

person. 

 For future aspect, we are planning to make a seat 

of the tricycle easily removal so handicapped 

person can easily sit on vehicle. 

 

V. CONCLUSION 

 

We can say our project can be a success considering 

the changes we had to make in the spring once we 

actually found out how the hybrid solar tricycle was 

for. We can achieve our five aims, and we believe that 

we have a system that will be effective in providing 
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mobility for persons who have disabilities. One of the 

major lessons we have learned is that designing an 

appropriate technology is a huge challenge. 

Appropriate is more than just availability for 

replication, it considers longevity, reliability, and 

efficiency. 

 

RESULTANT VEHICLE 
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ABSTRACT 

 

Question and Answer (Q&A) systems play a vital role in our daily life for information and knowledge sharing. 

Users post questions and pick questions to answer in the system. Due to the rapidly growing user population 

and the number of questions, it is unlikely for a user to stumble upon a question by chance that (s)he can 

answer. Also, altruism does not encourage all users to provide answers, not to mention high quality answers 

with a short answer wait time. The primary objective of this paper is to improve the performance of Q&A 

systems by actively forwarding questions to users who are capable and willing to answer the questions. To this 

end, we have designed and implemented SocialQ&A, an online social network based Q&A system. SocialQ&A 

leverages the social network properties of common-interest and mutual-trust friend relationship to identify an 

asker through friendship who are most likely to answer the question, and enhance the user security. We also 

improve SocialQ&A with security and efficiency enhancements by protecting user privacy and identifies, and 

retrieving answers automatically for recurrent questions. We describe the architecture and algorithms, and 

conducted comprehensive large-scale simulation to evaluate SocialQ&A in comparison with other methods. 

Our results suggest that social networks can be leveraged to improve the answer quality and asker’s waiting 

time. We also implemented a real prototype of SocialQ&A, and analyze the Q&A behavior of real users and 

questions from a small-scale real-world SocialQ&A system. 

Keywords: Question And Answer Systems, Social Networks, Information Search 

 

I. INTRODUCTION 

 

The Internet is an important source of information, 

where the amount of data is vast and constantly 

growing. Users rely on search engines to find specific 

information in this knowledge base. Search engines 

such as Google and Bing use keywords provided by 

the users to perform searches. Re- cently, industrial 

research and development activities, such as 

Microsoft and Facebook’s social-featured Bing search 

en- deavor, try to combine search engines and online 

social net- works for higher search performance. As 

previous research has indicated , search engines 

perform well in indexing web pages and providing 

users with relevant content to their search but are not 

suited for non-factual questions such as “Which is the 

best local auto shop?”. To address  this particular class 

of non-factual questions, many Question and Answer 

(Q&A) systems such as Yahoo! Answers, Baidu Zhidao, 

StackExchange, Quora and Ask have been developed. 

Since their inception, Q&A systems have proved to be 

a valuable resource for sharing expertise and 

consequently are used by a large number of Internet 

users.  They are not only important for sharing 

technical knowledge, but also as a source for receiving 

advice and satisfying one’s curiosity about a wide 

variety of subjects. 
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• 

• 

To meet this need, we propose SocialQ&A, an online 

social network based Q&A system, that actively 

forwards questions to those users with the highest 

likelihood (capabil- ity and willingness) of answering 

them with expertise and interest in the questions’ 

subjects. The design of SocialQ&A is based on two 

social network properties. First, social friends tend to 

share similar interests (e.g., lab members majoring in 

computer systems). Second, social friends tend to be 

trustworthy and altruistic due to the property of 

“friendship fosters cooperation” . Accordingly, 

SocialQ&A favors routing queries among friends and 

iden- tifies a question’s potential answerers by 

considering two metrics: the interest of the friend 

towards the question and the social closeness of the 

friend to the asker/forwarder. Thus, the answer 

receivers have high probability of provid- ing high-

quality answers in a short time. Different from the 

existing Q&A systems, due to the importance of users 

privacy, we future introduce security and efficiency 

enhancement to protect users privacy while users 

using social network answering questions. 

 

Q&A: 

Comparative trace-driven experiments. 

The development of a real-world SocialQ&A.  

The analysis of the data from real SocialQ&A.  

 

A user’s profile, questions and answers 

Output: The user’s interest vector VUj   =< Ii, WIi  > 

1. Parse the “interests” field to generate a token 

stream TI 

2. Parse the “activities” field to generate a token 

stream  Ta 

3. Use the inputs from the user’s selection from the 

Music, Movie, Television and Book fields to 

generate token streams Tmu, Tmo, Tt and Tb 

4. for each token stream Tx (Tx=TI , Ta, Tmu, Tmo, 

Tt, Tb) do 

5. Check each token in the Synset 

6. if a matching interest category Ii exists then 

7. Update interest weight: WIi ++ end if 

8. end for 

9. Keep updating WIi based on questions asked and 

answered and profile update 

10. Periodically update WIi using WIi = α ∗ WIiold 

 

II. OBJECTIVE 

Like all online social networks, the one in 

SocialQ&A has user profiles that record users’ 

interests, education, hobbies and etc. Like Yahoo! 

Answers, SocialQ&A also predefines interest 

categories and subcategories. A total of 4 categories 

(music, movies, television, and books) and 32 

subcategories (e.g., books: novel, drama) derived 

from Yahoo! Answers were used to implement 

SocialQ&A. We used these 4 cat- egories as an 

example and will add more categories in our future 

work. 

 

 

Figure 1 : architecture of interpretation on query 

 

Figure  shows the high-level architecture of 

SocialQ&A and the interaction between the core 

components: User Inter- est Analyzer, Question 

Categorizer, and Question-User Mapper. User 

Interest Analyzer analyzes data associated with each 

user in the social network to derive user interests. 

Ques-  tion Categorizer categorizes the user questions 

into interest categories based on the Category Synsets, 

which stores the synonyms of all categories’ 

keywords from WordNet [41]. Question-User Mapper 

connects these two components by identifying 

potential answerers who are most likely to be willing 

to and be able to provide satisfactory answers. The 

data from user questions and answers is stored on 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  322 

Q/A Repository to serve subsequent similar questions. 

Below, we present each component and user 

interface. 

 

User Interest Analyzer utilizes each user’s profile 

information in the social network and user 

interactions (answers provided and questions asked) 

to determine the interests of the user in the 

predefined interest categories. 

 

The primary task of Question Categorizer is to 

categorize a question into predefined interest 

categories based on the topic(s) of the question. We 

also allow users to input self- defined tags associate 

with questions, which are analyzed in question 

parsing. Question Categorizer generates a vector of 

question Qi’s interests, denoted by VQi , using a 

similar algorithm as Algorithm 1. While processing a 

question, SocialQ&A uses WordNet to examine the 

tags and text of the question and generates a token 

string. The tokens are given as questions. 

 

A successful response to a question includes 

answering or forwarding the question, in which if a 

question receiver has an answer to  the  received  

question, he  replies  to it; otherwise, he forwards the 

question. Intuitively, each potential answerer willing 

to answer the question should have at least one very 

high score for user questions. Thus, we give equal 

weights to all factors as stated as pairs of questions. 

The social closeness between friends ranges in data 

questions if an asker’s friend has social closeness 

larger than 0.1 (s)he is willing to respond to the 

asker’s question. If   we set this willingness threshold  

to  be  larger,  there will be fewer successful 

responses in both our method and comparison 

methods, and vice versa. The probability that other 

friends respond to the question was randomly chosen 

from 10%, 20%, 30% . The question query rate was 

set to one question per minute. These parameters are 

adjustable parameters and their changes will not 

affect the relative per- formance differences between 

the systems in comparison. The distribution of 

response time to a question follows the trace . 

We use he Best Answer set of a question existing in 

the system, and use RA to represent theWe calculated 

the response rate as the number of all suc- cessful 

responses divided by the total number of question 

receivers. Questions shows that the response rate 

follows Social>SocialQ&A>SOS>Interest Random 

Flooding. In SocialQ&A and Social, users choose 

friends with higher social closeness who are most 

willing to answer questions, so they have a higher 

response rate than others. SOS does not consider the 

potential willingness of friends with many common 

interests when calculating social closeness. Thus, its 

response rate is lower than SocialQ&A and Social, but 

higher than the other three methods without social 

closeness consideration. 

 

In SocialQ&A, users may choose friends with high 

interest similarity but lower social closeness. Thus, it 

generates a lower response rate than Social. We also 

see that the response rate of SocialQ&A, Social and 

SOS decreases as the number of selected answerers 

increases, since friends with lower social closeness 

are more likely to drop ques- tions. This result 

implies that SocialQ&A’s incentive works well when 

the set of answerers selected is small. 

III. IMPLEMENTATION 

We then measure the performance of the onion 

routing based answer forwarding method in 

protecting the identi- ties of answerers and askers 

and its system overhead. In this experiment, we 

assume that 50% of users are malicious users, and 

the identities of answerers or askers are exposed if 

all relay users in the whole forwarding path are 

malicious users. This is because the malicious users 

form all relay users of this onion routing path and 

the path length of the onion routing is constant, so 

that they can know the whole path and the first 

(last) relay user knows that its predecessor 

(successor) is the answerer (asker). We define the 

exposure rate as the number of total identified 
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askers and answerers by malicious users over the 

total number of asker and answerer. Figure 10 

shows the exposure rate versus the path length of 

the onion routing. It shows that the expose rate 

decreases as the path length of the onion routing 

increases. This is because for a longer path length,  

the probability that all relay users are malicious 

users is lower. It indicates that the onion routing 

based answer forwarding can better protect the 

asker/answerer identities when the path length is 

longer.  Figure 10 also shows the total computing 

time    of all users in an onion path for answer 

forwarding per question. It shows that the 

computing time increases as the path length 

increases. This is because each secure commu- 

nication between two relay users in the path 

involves data encryption and decryption. Thus, the 

figure is a showcase to help determine an 

appropriate path length in reality, that is, we should 

consider both the identity protection requirement 

and the system overhead for each user. 

Next, we measure the performance of the answer 

re- trieval method for recurrent questions. In this 

experiment, each user’s bloom filter result of the 

successfully answered questions is broadcasted 

through social links within three hops, and top 2 

users with the highest scores of the bloom filter 

result matching are selected to send the recurrent 

ques- tion searching request. In reality, the newly 

asked question may not be the same as the former 

one. Thus, to generate a newly asked question, 

instead of using the exact recurrent question, we 

replaced m number of words in the question with 

m randomly selected other words among all words 

of all questions, where m is increased from 0 to 3 

with a step size of 1. We measure the success rate as 

the percentage of questions, which are resolved by 

satisfying answers fetched by the answer retrieval 

method. We used Question to denote the method 

using the whole newly posted question to match 

former questions for answer retrieval, and use n-

gram to denote the n-gram based answer retrieval. 

Figure 11 shows the success rate of answer retrieval 

methods with different n-grams versus the number 

of changed words in each question. It shows that n-

grams can successfully retrieve the answers for 

most of the recurrent questions. Among them, the 

1-gram has a better performance than the others 

when the asked question is not exactly same as its 

former one. This is because when matching a new 

question to a former question, 1-gram produces 

more the same grams than other n-grams, which 

makes the former question have a higher. 

 

SocialQ&A allows users to register and modify user 

in- formation, add/remove friends, 

ask/answer/forward ques- tions and check question 

notifications. Consider a hypothet- ical user named 

Mike. When Mike registers, he is required to 

provide essential information about himself, such as 

his personal information, area of study/expertise, 

his current interests, and his involvement in other 

activities. Users are also encouraged to describe 

their interests in terms  of a few predefined 

categories, such as movies, books, television, music. 

User Interest Analyzer uses the registration 

informa- tion to determine Mike’s interests. 

We used the number of questions and answers 

posted to characterize user activity. Out of 124 

users, 75 unique users posted at least one question; 

81 unique users provided at least one answer; 26 

users (approximately 20%) did not post or answer 

any questions. The remaining 80% contributed 

actively to SocialQ&A. 

In the test, a total of 24 out of 163 questions (around 

15%) remain unanswered, while all other questions 

have   at least one response. As SocialQ&A identifies 

potential answer providers who have more common 

interests, close social relationships with the asker,  

and  have  interest  in the question’s category, those 

question receivers are more likely to answer the 

question. Thus, SocialQ&A is able to achieve an 

improvement even with a very limited number of 

users. We expect that the number of unanswered 

questions tends to reduce with user growth, because 
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with more users, the range of expertise also becomes 

broader, a user has more friends to ask questions and 

more users are willing   to answer questions. 

Practically, we were not able to test SocialQ&A with 

millions of users. However, current results indicate 

the promises of SocialQ&A in improving current 

Q&A systems. 

IV. CONCLUSION 

 

Q&A systems are used by many people for purposes 

such as information retrieval, academic assistance, 

and discussion. To increase the quality of answers 

received and decrease  the wait time for answers, we 

have developed and proto- typed an online social 

network based Q&A system, called SocialQ&A. It 

utilizes the properties of a social network to forward 

a question to potential answer providers, ensuring 

that a given question receives a high-quality answer 

in a short period of time. It removes the burden from 

answer providers by directly delivering them the 

questions they might be interested in, as opposed to 

requiring answer providers to search through a large 

collection of questions as in Yahoo! Answers or 

flooding a question to all of an asker’s friends in an 

online social network. The  bloom  filter based 

enhancement methods encrypt the interest and 

friendship information exchanged between users to 

protect user privacy, and record all n-grams of 

answered questions to automatically retrieve answers 

for recurrent question. The onion routing based 

answer forwarding protects the identities of askers 

and answers. Our comprehensive trace- driven 

experiments and analysis results on the real-world 

Q&A activities from the SocialQ&A prototype show 

the promises of SocialQ&A to enhance answer 

quality and re- duce answer wait time in current 

Q&A systems, and demon- strate the secure and 

efficiency improvement achieved by the 

enhancements. Since same questions may be 

presented very differently and the same question 

may be answered differently in different situation. In 

the future, we will co- operate with other techniques 

(e.g. topic modeling [48] and word embedding [49]) 

into SocialQ&A to find the redundant question with a 

large scale user set. Due to the dynamic of user 

behavior, SocialQ&A can cooperate a machine 

learning method to adjust three parameters 

appropriately, which needs a large user base and 

much more usage. We will con- duct tests on a large 

user base in the real-world experiment. 
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ABSTRACT 
 

This paper is introducing a new notice system which does not require reaching to the display or any 

pinning or pasting of papers anywhere. The system is consists of the voice alert notice which can be 

built on single board known as Raspberry Pi which includes ARM8 quad core processor from 

Broadcom. So, the entire development will be on the linux based operating system and the hardware 

module is selected as Raspberry Pi. The new system is consist of a text to voice feature, also the 

message will can be remotely send through email. 

Keywords: ARM8, OS, Raspberry Pi, TTS, speaker, Email 

 

I. INTRODUCTION 

 

Notice Boards are an important medium for displaying 

information and keeping people informed. The 

traditional notice boards involve the pinning up of 

printed or handwritten information on a board. But 

this has the disadvantages of dependency on a person 

for pinning up notices and wastage of paper. Some 

developments in notice boards, in an attempt to 

overcome above-mentioned drawbacks, include 

display of data on a screen using wireless 

communication. This has been implemented on Liquid 

Crystal Displays (LCD) and Light Emitting Diode 

displays. Some of the available methods can display 

only one message at a time. In the method, 16x2 

character LCD has been used. The disadvantage of this 

system is that in order to view the message, the 

observer should be very close to the screen. With new 

day technology there some digital notice boards that 

are becomes very famous. It includes led display 

notice boards. But problem is the same that one has to 

reach to display to take notice on it.  

Hence we are introducing a new notice system which 

does not require reaching to the display or any 

pinning or pasting of papers anywhere. The system is 

consists of the voice alert notice which can be built on 

single board known as Raspberry Pi which includes 

ARM8 quad core processor from Broadcom. There are 

some PA Systems that are used in railway stations, 

banks, school etc. A public address system (PA 

system) is an electronic sound amplification and 

distribution system with a microphone, amplifier and 

loudspeakers, used to allow a person to speak to a 

large public, for example for announcements of 

movements at large and noisy air and rail terminals or 

at a sports stadium or amplify other audio content, 

such as recorded music or the live sound of a band. 

The term is also used for systems which may 

additionally have a mixing console, and amplifiers and 

loudspeakers suitable for music as well as speech, used 

to reinforce a sound source, such as recorded music or 

a person giving a speech or distributing the sound 

throughout a venue, building or area. 

https://en.wikipedia.org/wiki/Electronic_amplifier
https://en.wikipedia.org/wiki/Microphone
https://en.wikipedia.org/wiki/Amplifier
https://en.wikipedia.org/wiki/Loudspeaker
https://en.wikipedia.org/wiki/Recorded_music
https://en.wikipedia.org/wiki/Mixing_console
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Simple PA systems are often used in small venues such 

as school auditoriums, churches, and small bars. PA 

systems with many speakers are widely used to make 

announcements in public, institutional and 

commercial buildings and locations, such as schools, 

stadiums and large passenger vessels and aircraft. 

Intercom systems, installed in many buildings, have 

both speakers throughout a building, and 

microphones in many rooms allowing the occupants 

to respond to announcements. 

The Raspberry Pi is a low cost, credit-card sized 

computer that plugs into a computer monitor or TV, 

and uses a standard keyboard and mouse. It is a 

capable little device that enables people of all ages to 

explore computing, and to learn how to program in 

languages like Scratch and Python. It’s capable of 

doing everything you’d expect a desktop computer to 

do, from browsing the internet and playing high-

definition video, to making spread sheets, word-

processing, and playing games. 

What’s more, the Raspberry Pi has the ability to 

interact with the outside world, and has been used in 

a wide array of digital maker projects, from music 

machines and parent detectors to weather stations and 

tweeting birdhouses with infra-red cameras. 

 

II. PROPOSED WORK 

 

2.1. Overview  

The proposed system is aimed at designing and 

development of voice alert notice or a notice 

announcement system which can be solve the 

problems as mentioned in the above chapter. The 

system will built on single board known as Raspberry 

Pi which includes ARM8 quad core processor from 

Broadcom which satisfy the size and also low cost. 

The notices will directly receive to the system by a 

wireless mean of SMS or an Email. So the user can 

send any notice to the system from the remote place.  

2.2. Proposed System 

 

 
Figure 2.1: Proposed Block Diagram 

 

Proposed system includes the raspberry pi board as 

the main controlling hardware unit which has the 

ARM8 microprocessor architecture. The board needs 

the operating system, hence we will use the 

RASPBIAN operating system which is based on the 

linux OS. The system should work for notice 

announcement, hence the speakers are connected as 

audio output. The output of the raspberry pi board is 

too small as we can only listen the audio in headphone 

from raspberry pi. Hence we are using here an audio 

amplifier circuit to enhance the volume through 

Raspberry pi. The power requirement of the raspberry 

pi board only 10 watt, but it should a regulated dc. 

Hence we are using 10 watt SMPS power supply to 

run the module. 

The input to the system that is the texts that should be 

speak by the system are taken from the user’s 

cellphone. The user will send the SMS or an email to 

the system in the form of text that should out as the 

speech. The whole development will be in linux based 

OS and on the python language which is highly 

supported and used in the raspberry pi board by the 

researchers.   

https://en.wikipedia.org/wiki/School
https://en.wikipedia.org/wiki/Stadium
https://en.wikipedia.org/wiki/Intercom
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III. METHODOLOGY 

 

The proposed system is divided in the following 

modules, 

 Preparation Of Raspberry Pi Module 

 Development Of Algorithm For Message 

Receiving 

 Development Of Algorithm For Text To Voice 

Conversion 

 Development Of Audio Amplification 

 

3.1. Preparation of Raspberry Pi Module 

To start working on Raspberry Pi module, one has to 

choose which version of it should be used for our 

development purpose. After this, the next step is to 

select the operating system for it. As, there are lots of 

operating system for Raspberry Pi to work on from 

which all of them are open source. So choosing right 

RPi module with right OS, one has to prepare it for 

our first use. 

 

3.2. Development Of Algorithm For Message 

Receiving 

In this project, we are going to develop an algorithm 

for receiving the message, that should be spoken or its 

announcement has to be perform. With the 

developing algorithm, it should receive the message 

wirelessly either with SMS or and E-mail. For this the 

code will be in the python Language, as most of the 

systems with RPi are developed in python language, 

there is huge support for python development in RPi. 

3.3. Development Of Algorithm For Text to voice 

conversion Conversion 

The notice should be announce automatically through 

RPi, hence one has to develop an algorithm which can 

automatically give the output of the system in the 

voice form. Therefor as the message will receive in the 

text form, it will be spoken by the system or announce 

by the system which is developed on ARM based 

raspberry pi on linux based OS. 

3.4. Development Of Audio Amplification 

As, RPi module is work on the 5V regulated DC 

power supply, it can’t be possible to use or connect the 

huge speakers directly to the output of raspberry pi, 

we have to develop an amplifier to make the sound 

output from RPi in the audible form or level. Hence at 

the last in the system that is after the development of 

system, one has to move towards the making of sound 

to the audible range for particular or defined area.   

 

IV. RESULT AND DISCUSSION  

 

Setup of project is shown below which allow us to 

take the final results for this research work 

 

 
Figure 4.1: Project Setup 

At first, we have to start the raspberry pi module with 

the internet connection and 10w power supply. When 

it get started it would looks like the following window, 

 
Figure 4.2: Window after the start of Pi module 
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Then open the python idle software to open the 

program and then press F5 to run the program in 

python shell, 

 

After that send the message from your device such as 

smartphone, Iphone or a personal computer runs on 

windows, linux or mac-os as follows, 

When, the system receives an email that has sent 

from user, it will receive and then fetch it. It start 

reading mail in the voice form and then display the 

message that the user sent to the system. Also if the 

user has attach any image with the same mail, it w3ill 

also display on the GUI designed itself. 

 

V. CONCLUSION 

 

A voice announcement of notice with raspberry pi 

has been presented in this project. It offers an edge 

over other traditional notice boards as well as the new 

era of digital  notice boards because of features such as 

an announcement of notice that it received without 

any person to speak it and send message with user’s 

cell which a common thing that carry every human 

being with them. The size and cost is very low as 

compared to other display that gives visual output not 

the audio. The system has capable to give the output 

in audio as well as a visual output. 
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ABSTRACT 
 

Adders are the most important element of the arithmetic unit especially fast parallel adder. Redundant binary 

signed digit (RBSD) adders are designed to perform high speed arithmetic operations. Generally in a high radix 

modified booth encoding algorithm the partial products are reduced in multiplication process. While designing 

high performance multipliers a redundant binary (RB) representation can be used due to its high modularity 

and carry-free addition, The traditional RB multiplier requires an extra RB partial product (RBPP) row. 

Redundant binary representation (RBR) is a numeral system that uses more bits than needed to represent a 

single binary digit so that most numbers have several representation because an error-correcting word (ECW) is 

generated by both the radix-4 Modified Booth encoding (MBE) and the RB encoding. This results in an 

additional RBPP accumulation stage for the MBE multiplier. In this thesis, a new RB modified partial product 

generator (RBMPPG) is proposed; it removes the extra ECW therefore saves one RBPP accumulation stage. 

Hence  the proposed work generates fewer partial product rows than a traditional RB MBE multiplier. 

Operation of the system over time show that the proposed work based designs considerably improve the area 

and power consumption when the word length of each operand in the multiplier is at least 32 bits; these 

reductions over previous NB multiplier designs incur in a modest delay increase (approximately 5 percent). By 

using the proposed RB multiplier design the power-delay product can be reduced by up to 59 percent  when 

compared with existing RB multipliers. 

Keywords : Redundant binary, modified Booth encoding, RB partial product generator, RB multiplier. 

 

I. INTRODUCTION 

 

The digital multiplier is a existing arithmetic unit in 

microprocessors, digital signal processors, and 

emerging media processors. It is also a unchanged 

operator in application specific data path of video and 

audio codes, digital filters, computer graphics, and 

embedded systems. Compared with many other 

arithmetic operations, multiplication is time as well as 

power consuming. The critical paths dominated by 

digital multipliers often impose a speed limit on the 

entire design. Hence, VLSI design for high-speed 

multipliers, with low energy dissipation, is still a 

popular research subject. Redundant binary (RBR) 

representation is one of the signed digit 

representations first introduced by Avizienis  in 1961 

which provides carry-propagation-free addition for 

fast parallel arithmetic. Many algorithms and 

architectures have been proposed to design high-

speed and low-power multipliers. A normal  

multiplication by digital circuits is a three step 

process. In the first step, partial products are 

generated i.e the product of one term of a 

multiplicand and one term of its multiplier. in the 

second step, all partial products are added by a partial 

product reduction tree until two partial product rows 

remain. In the third step, the two partial product 

rows are added by a fast carry propagation adder or 
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carry- lookahed adder. Two methods have been used 

to perform the second step for the partial product 

reduction. A first method uses 4-2 compressors, while 

a second method uses redundant binary (RB) numbers. 

Both methods allow the partial product reduction tree 

to be reduced at a rate of 2 to 1. The RB addition is 

carry-free, making it a favourable substitute for 2’s 

complement multi-operand addition in a tree-

structured multiplier. Similar to a normal binary (NB) 

multiplier, an RB multiplier is dissect into three stages 

and consists of four modules: the Booth encoder,  

decoder), RB partial product accumulator, and RB-to-

NB converter. A Radix-4 Booth encoding or a 

modified Booth encoding (MBE) is usually used in the 

partial product generator of parallel multipliers to 

reduce the number of partial product rows by half [5-

6] [10-13]. A RBPP row can be obtained from two 

adjacent NB partial product rows by inverting one of 

the pair rows [5-6]; an N-bit conventional RB MBE 

(CRBBE-2) multiplier requires N/4 RBPP rows. An 

additional error-correcting word (ECW) is also 

required by both the RB and the Booth encoding [5-6] 

[14]; therefore, the number of RBPP accumulation 

stages (NRBPPAS) required by a power-of-two word-

length (i.e., 2 -bit) multiplier is given by: NRBPPAS = 

log ( N /4 + 1) 

                  = n − 1, if N = 2^n. 

 

This paper focuses on the RBPP generator for 

designing a 2 - bit RB multiplier with fewer partial 

product rows by eliminating the extra ECW. A new 

RB modified partial product generator based on MBE 

(RBMPPG-2) is proposed. In the proposed RBMPPG-

2, the ECW of each row is moved to its next neighbor 

row. Furthermore, the extra ECW generated by the 

last partial product row is combined with both the 

two most significant bits (MSBs) of the first partial 

product row and the two least significant bits (LSBs) 

of the last partial product row by logic simplification. 

Therefore, the proposed method reduces the number 

of RBPP rows from N /4 + 1to N /4, i.e., a RBPP 

accumulation stage is saved. The proposed method is 

applied to 8×8-bit, 16×16-bit, 32×32-bit, and 64×64-

bit RB multiplier designs; the designs are synthesized 

using the NanGate 45nm Open Cell Library. The 

proposed designs achieve significant reductions in 

area and power consumption compared with existing 

multipliers when the word length of each of the 

operands is at least 32 bits. 

 

II. LITERATURE SURVEY  

 

A high-radix Booth encoding technique can reduce 

the number of partial products. However, the number 

of expensive hard multiples (i.e., a multiple that is not 

a power of two and the operation cannot be per-

formed by simple shifting and/or complementation) 

increases too. Besli et al. noticed that some hard 

multiples can be obtained by the differences of two 

simple power-of-two multiplies. A new radix-16 

Booth en-coding (RBBE-4) technique without ECW 

has been pro-posed, it avoids the issue of hard 

multiples. A radix-16 RB Booth encoder can be used 

to overcome the hard multiple problem and avoid the 

extra ECW, but at the cost of doubling the number of 

RBPP rows. Therefore, the number of radix-16 RBPP 

rows is the same as in the radix-4 MBE. However, the 

RBPP generator based on a radix-16 Booth encoding 

has a complex circuit structure and a lower speed 

compared with the MBE partial product generator 

when requiring the same number of partial products. 

 

III. FAST PARTIAL PRODUCT GENERATOR 

 

The proposed partial product generator generates RB 

partial products, without any carry propagation delay 

or any additional hardware. For a multiplicand ‘y’ the 

radix-4 Booth encoder will have five different NB 

partial products{−2y,− y,0, y,2y}. Instead of generating 

–2y and –y in two’s complement form the multiplier 

retains the partial products in their one’s complement 

form and introduces an extra bit ‘1’ along with the 

partial products. The NB partial product –y obtained 

from Booth encoder is 

expressed as(y,1) , where y is the one’s complement of 

y. The set of partial products obtained from Booth 

encoder is represented as 

{(2y,1),( y,1),(0,0),(y,0),(2y,0)}. 
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A NB partial product A can be represented as  A = 

(A*+a) 

 

TABLE I. ENCODING FOR NB PARTIAL 

PRODUCTS 

 
Where A* = A and a = 1, when A is negative and A* = 

A and a = 0, when A is positive. The sum of two NB 

partial products A and B can now be expressed as 

A + B  =(A* + a) + (B* + b) 

 =A*+B*+ a  + b 

         =(A* - B*) - 1+ a  + b 

Using the RB Encoding 2 shown in Table I, the above 

equation can be expressed as 

A + B =(A* , B*) - 1+ a  + b 

 

For different positive and negative numbers A and B, 

the values of a and b will be chosen according to 

Table II. It can be observed that a and b are nothing 

but the sign bits of A and B respectively. If Z = a + b - 

1, Equation 6 can be modified as 

 

A B (A*, B*) Z 

Where Z can be coded according to Table II. 

The extra RB digit from each RB operand 

forms an extra operand, which can be fed into the 

next partial product accumulation stage as shown in 

Makino [5]. This correction word will be having the 

format …0Z000Z000Z, where Z є 

{1, 0, -1}. The addition of two NB partial products A = 

-10 and B = -20 according to Table II encoding is 

shown in Fig. 1. The two partial products are grouped 

along with the extra 

bit. In this case both numbers are expressed in their 

one’s complement representations. The extra bits are 

‘1’ for both, and are shown separately in Fig. 1. The 

bit pair (A,B) is also shown in Fig 1. These bit pairs 

represent the sum A+B in RB 

notation. The equivalent RB number can be obtained 

using Encoding 2 in Table I and is shown at the 

bottom. The extra bit position is also assigned unit 

weight. The RB result obtained can be reconverted 

into its equivalent decimal value 

using a negative weight for the MSB bit. This results 

in the final sum of –30. 

 
Example of RBPPG using one’s complement 

arithmetic 

The above method avoids any kind of carry propagate 

operation during partial product generation, and 

simply expresses the partial products in one’s 

complement NB format for a negative number. The 

extra bit for each NB partial product is same as the 

sign bit of each operand. Contrary to Kim’s technique 

[10], the correction bit Z is found directly from the 

grouping, instead of a combination of RB and Booth 

recoding terms. Also, the correction digit is limited to 

one per RB partial product when compared to one per 

NB partial product in earlier designs. The RBPPG 

does not use any gates (including inverters) for 

obtaining the corrected RB partial product. 

 

The comparison of various PPG blocks for a 54x54-bit 

and 64x64-bit multiplier is shown in Table III. The 

number of partial products after the encoding is 

shown for each multiplier. Our PPG design exhibits 

the highest amount of reduction among 54x54bit 

multipliers. The details regarding the number of 

partial products for 54-bit multipliers was given in [5, 

8, 10], whereas those for 64-bit multipliers were 

computed by us. It may be noted that in the case of 

64-bit   multipliers all the earlier multiplier formats 

exceed the optimum number of partial products for a 

4 stage partial product accumulator. 
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64-bit multiplier architecture 

 

IV. CONCLUSION 

 

A new design for Booth multipliers has been proposed 

by removing the carry propagation delay introduced 

while  generating the negative partial products in 

two’s complement form. This is achieved by 

presenting the partial products in one’s complement 

form together with an additional bit. This technique 

replaces the error correcting word in earlier designs 

with one error digit per RB operand, which can be 

added along with the RBA tree. The multiplier width 

can now be increased to perfect powers of 2, without 

increasing the number of stages of RBAs in the partial 

product accumulation stage. The use of radix-4 Booth 

encoding combined with our technique results in 78% 

reduction in the number of partial products generated. 

The selection of the particular RB encoding also 

allows us to take advantage of a faster RBA cell, 

thereby speeding up multiplication from all fronts. 
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ABSTRACT 
 

In this paper developing of a cyber physical system that monitors the environmental conditions or the ambient 

conditions in indoor spaces at remote locations.  The resulted solution provides the possibility of logging 

measurements from locations all over the world and of visualizing and analyzing the gathered data from any device 

connected to the Internet. This work encompasses the complete solution, a cyber-physical system, starting from the 

physical level, consisting of sensors and the communication protocol, and reaching data management and storage at 

the cyber level. The experimental results show that the proposed system represents a viable and straightforward 

solution for environmental and ambient monitoring applications. 

Keywords : Wireless Sensor Network, Coverage , Clustering , Routing Protocol, Raspberry Pi. 

 

I. INTRODUCTION 

 

The importance of environmental monitoring is 

undoubted in our age. This is the field where wireless 

sensor networks (WSNs) have been first used, their 

primary purpose consisting in the observation of the 

physical world and the recording of physical 

quantities characterizing it. WSNs are large networks 

of resource-constrained sensors with processing and 

wireless communication capabilities, which 

implement different application objectives within a 

specific sensing field. They can also be used for 

ambient monitoring, a topic of great interest 

nowadays as well, indoor air quality representing an 

important factor affecting the comfort, health, and 

safety of building occupants. Finally, the use of 

wireless ambient sensors can lead to more energy-

efficient buildings. The constant attempts of social 

and economic bodies for the development of 

technologies for improving energy efficiency and 

reducing pollution and for the more efficient use of 

national infrastructure along with the needs of 

decreasing the cost of computation, networking, and 

sensing had lead to the emergence of a new 

generation of digital systems, called cyber-physical 

systems (CPSs), less than a decade ago. These include 

embedded systems, sensor networks, actuators, 

coordination and management processes, and services 

to capture physical data and to act on the physical 

environment, all integrated under an intelligent 

decision system . In this context, wireless sensors can 

be used to collect physical information that is further 

exploited by CPSs This will lead to CPSs composed of 

interconnected clusters of processing elements and 

large-scale wired and wireless networks of sensors 

and actuators gathering data about and acting upon 

the environment These newly appeared systems have 

a lot of similarities with the Internet of Things (IoT), 

an enabler of ubiquitous sensing, that envisions a 

world in which many billions of Internet-connected 

objects or things, with sensing, communication, 

computing, and potentially actuating capabilities, will 

coexist, allowing an uninterrupted connection 

between people and things.. This paper presents a 

system for environmental and ambient parameter 

monitoring using low-power wireless sensors 
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connected to the Internet, which send their 

measurements to central server using the IEEE 802.11 

b/g standards. Finally, data from all over the world, 

stored on the base station, can be remotely visualized 

from every device connected to the Internet. This 

overcomes the problem of system integration and 

interoperability, providing a well-defined 

architecture that simplifies the transmission of data 

from sensors with different measurement capabilities 

and increases supervisory efficiency. 

 

II. Literature Survey 

 

Paper 1. ISSAQ: An integrated sensing systems for 

real-time indoor air quality monitoring . J.-Y. Kim, 

C.-H. Chu and S.-M. Shin, IEEE Sensors J.vol. 14, no. 

12, pp. 4230–4244, Dec. 2014. 

Observation: With growing transportation and 

population density, increasing global warming and 

sudden climate change, air quality is one of the 

critical measures that is needed to be monitored 

closely on a real-time basis in today's urban 

ecosystems. This paper examines the issues, 

infrastructure, information processing, and challenges 

of designing and implementing an integrated sensing 

system for real-time indoor air quality monitoring. 

The system aims to detect the level of seven gases. 

Paper 2. An information framework for creating a 

smart city through Internet of Things. J. Jin, J. Gubbi, 

S. Marusic, and M. Palaniswami, IEEE Internet 

Things J., vol. 1, no. 2, pp. 112–121, Apr. 2014.  

Observation: in his article, says ―cities are the centers 

of innovation and the people living in them want to 

be connected. Most cultures around the world are at a 

point where they cannot live without the Internet.‖ 

Not only people, but a huge amount of other things 

are now connected to the Internet, and such a 

network of connected things underlies the grounds 

upon which smart cities emerge. The Internet of 

Things (IoT) thus naturally becomes the nerve center 

giving life to smart cities and opens up a vast road of 

promising potentials for innovation.  They present an 

elucidative discussion on aspects concerning the 

viable implementation of urban IoT, such as enabling 

technologies, protocols, and architectures.  Putting 

citizens as the central concern of the smartification 

process.  Authors approach their solution design from 

the sensory level, network structure, data 

management, and cloud-based integration of services, 

detailing on the building blocks of a smart city IoT 

infrastructure. A smart city scenario that horizontally 

connects several application domains, namely smart 

health, smart home, smart living, smart transportation, 

and public safety is used for illustration purposes. 

Paper 3. IoT enabled proactive indoor air quality 

monitoring system for sustainable health management. 

M.F.M Firdhous, B.H Sudantha, P.M Karunaratne. 

2017 Second International Conference On Computing 

and Communications Technologies (ICCCT’17) 

Observation. In this paper  recent times indoor air 

quality has attracted the attention of policy makers 

and researchers as an important similar to that of 

external air pollution. In certain sense, indoor air 

quality must be paid more attention than outdoor air 

quality as people spend more time indoors than 

outdoors. These emissions contain many substances 

that are harmful to human health, when exposed to 

them for a prolonged period of time or more than 

certain levels of concentration. The IoT device has 

been programmed to collect and transmit data at an 

interval of five minutes over blue tooth connection to 

a gateway node that in turn communicates with the 

processing node via the WiFi local area network.  

 

Paper 4. IoT based air pollution monitoring and 

predictor 

system on Beagle Bone Black. Nitin Sadashiv Desai, 

John Sahaya Rani Alex. 2017 International 

Conference on Nextgen Electronic Technologies. 

Observation. Urban air pollution rate has grown to 

alarming state across the India. Most of the cities are 

facing issue of poor air quality which fails to meet 

standards of air for good health. It is indeed necessary 

to develop an air pollution measurement and 

prediction system for a smart city. This proposed 

work acquires carbon dioxide and carbon monoxide 

level in the air along with Global Positioning System 

(GPS) location by using pollution detection sensor 
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and uploads into Azure cloud services. Low cost 

embedded Beagle bone board along with gas sensors 

are used for data acquisition. 

 

Paper 5 IoT Based Air Pollution Monitoring System 

Riteeka Nayak1, Malaya Ranjan Panigrahy, Vivek 

Kumar Rai. Imperial Journal of Interdisciplinary 

Research (IJIR) Vol-3,Issue-4,2017ISSN2454-1362, 

Imperial Journal of Interdisciplinary Research (IJIR) 

Page 571 

observation:  In this paper we are going to make an 

IOT Based Air Pollution Monitoring System in which 

we will monitor the Air Quality over a web server 

using internet and will trigger a alarm when the air 

quality goes down beyond a certain level, means 

when there are sufficient amount of harmful gases are 

present in the air like CO2, smoke. It will show the 

air quality in PPM on the LCD and as well as on 

webpage so that we can monitor it very easily. We 

have used MQ135 sensor which is the best choice for 

monitoring Air Quality as it can detects most harmful 

gases and can measure their amount accurately.  

 

Paper 6. Air and Sound Pollution Monitoring System 

using IoT . Ms. Sarika Deshmukh,  Mr . Saurabh 

Surendran , Prof. M.P. Sardey.  6 International 

Journal on Recent and Innovation Trends in 

Computing and Communication ISSN: 2321-8169 

Volume: 5 Issue: 6 175 – 178 - 175 IJRITCC | June 

2017. 

Obervation.  This paper is able to provide a 

mechanism for the operations of the devices to do 

better in monitoring stage. This monitored data can 

be obtained from remote location without actually 

visiting it due to the access of internet. The 

framework of this monitoring system is based on 

combination or collaboration of affective distributed 

sensing units and information system for data 

composition. The role of IoT is the new concept used 

in air and sound pollution measurement, which 

allows data access from remote locations. 

 

                                                                                                                        

III. Principle and Work 

 

The advances in embedded systems and information 

communication technologies had led to the 

development of sensors, which are continuously 

getting more powerful, smaller, and cheaper. These 

offer a range of advances over traditional wired sensor 

applications, the most important consisting in the cost 

reduction and simplification of deployment through 

the elimination of wires. All the aforementioned facts 

encourage the adoption of wireless sensor networks at 

a scale never encountered before and it is expected 

that in the future, this trend will not only continue 

but also become even more accentuated. Furthermore, 

the development of CPSs brought new demands and 

opportunities for the use of WSNs, the combination of 

advanced sensing, measurement and process control 

having applicability across a wide range of domains, 

such as transportation, energy, civil infrastructure, 

environmental monitoring, defense, smart buildings, 

manufacturing and production, and others. 

 

 
Fig.1.A graphical representation of the entire CPS 

used for monitoring the environment in indoor or 

outdoor spaces. 

The two main system components consist of the 

following. 

1) Wi-Fi Sensors: Low-power wireless sensors based on 

the programmable system-on-chip 3 (PSoC on the 

RN-131C/G wireless local area network (WLAN) 

module . 

IoT Platform: A Raspberry pi embedded computer 

running the server application. The detailed 

description of the hardware and software of the two 

system components will be given in the remainder of 

the section. 
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1) Node Architecture: The Wi-Fi sensors are 

represented by low-power multifunctional devices, 

having the three basic capabilities encountered in 

wireless sensor nodes, which consist in sensing, data 

processing, and communication. Several models of the 

Wi-Fi sensors were developed, employing the RN-

131C/G WLAN module, using two main architectures: 

one in which the Wi-Fi module is used at its full 

potential  being the central part of the node, and the 

other one in which an external processor is used for 

controlling the RN-131C/G component through serial 

commands sent over Universal Asynchronous 

Receiver/Transmitter (UART). 

 

 
Fig.2.The embedded application stack of the devices 

using the architecture . 

The Embedded Configurable Operating System (eCos) 

operating system and the services provided by the 

software development kit for specifying the 

measurement and communication actions . The 

sensors that can be attached to the node measure the 

temperature (analog—PT1000 and digital— DS18B20. 

or temperature and relative humidity.. While the 

PT1000 sensor is read through an analog input, the 

protocols implemented by the WLAN module for 

communicating with the digital sensors are 1-Wire 

for the DS18B20 sensor and a proprietary protocol for 

the DHT22 sensor. The measurement application 

running on the node starts at predefined time 

intervals, performs the measurements, sends the 

recordings, and goes back to sleep for minimizing the 

power consumption. Depending on the sensor 

attached to the device, different ranges for the 

temperatures are available. The use of the WLAN 

module as the central processing component of the 

node reduced the communication latency and costs 

for the node, but the need of adding other sensors 

communicating on different protocols lead to the 

development of a second architecture,  This second 

architecture is based on a ARM7. programmable 

system on-chip microcontroller produced by Cypress 

Semiconductor, the part that initiates all the actions 

performed by the wireless node. The devices in this 

category can measure CO2 (carbon dioxide) levels, 

temperatures, and the relative humidity in the air, the 

absolute pressure, and the light intensity using the 

following digital sensors: a Cozir ambient sensor, a 

DHT22, an MPL115A2 barometer and a TSL2561, 

respectively. These sensors can appear in any 

combination attached to a Wi-Fi device, with or 

without an LCD for the local visualization of the 

measured values. The communication with each one 

of the components is performed through using 

different protocols: serial data transmission for the 

carbon dioxide sensor and for the Wi-Fi module, a 

proprietary protocol for the DHT22 sensor, and I2C 

with the barometric pressure and light sensors.  

2) Configuration and Operation: All the developed 

sensors, built using either one of the two 

architectures, have the same lithium CR123A 3 V 

battery as the power supply and transmit data 

through the same protocol, the only difference 

consisting in the configuration mode, which uses 

different menus. However, the procedure is similar 

and it is performed through the serial interface using 

an RS232 cable and a telnet client. The menus allow 

the specification and the display of the parameters 

required for the proper operation of the wireless 

sensors, namely, the period between measurements, 

which can be set to have a value between several 

seconds and 60 min; the information for connecting 

to WLANs, namely, the channel used, the Service Set 

Identifier, and passwords; the data server information, 

which includes the server port and the IP; the node 

IP; the gateway and the subnet mask, which are 

important in the case in which data is sent outside the 

local area network (LAN) to which the sensor is 

connected; and the CO2 sensor’s configuration, if this 
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is present in the design. The presence of the carbon 

dioxide sensor significantly affects the design of the 

device’s hardware and software components, 

requiring the use of a separate power supply, a dc/dc 

converter, in the case of the model based on the PSoC 

3 device. The carbon dioxide non-dispersive infrared 

sensor requires special routines for calibration also 

and additional recordings in the menu are added for 

setting the parameters of different types of supported 

calibration routines: auto calibration, calibration 

using a gas containing no CO2, calibration using a 

known gas concentration, and calibration using fresh 

air. The calibration routine for non-dispersive 

infrared carbon dioxide sensors has to compensate for 

the sensor drift that appears after long operation times. 

It implies the addition of an offset value to all 

readings. This is computed as the difference between 

the readings when a sensor is exposed to a known gas 

concentration and the original calibration value and is 

performed through sensor specific commands issued 

by the core microcontroller. These types of sensors 

also require a warm-up period, which significantly 

affects the power consumption of the device. This is 

proportional to the digital filter that can be set to a 

value between 2 and 32 instant measurements for 

attenuating the noise in the carbon dioxide level 

readings. Besides the CO2 sensor and the PT1000 

probe, no other sensor requires calibration actions, 

this being performed at the factory. The entire system 

is a duty-cycled one, so the components are powered 

only for short periods of time, depending on the 

action they perform and on the period between 

measurements set by the user. This communication 

between the two is performed through the UART 

using an advanced application programming interface 

software, called WiFi, Here, the RN-131C/G module 

automatically connects to a specific access point and 

acts as a pipe, sending serial information over UDP, 

after being powered. This is the reason why these 

aspects were not approached until now, only standard 

WPA2 (Wi-Fi Protected Access II) encryption or the 

security protocol in the wireless computer network to 

which the sensor node is connected is used. 

 

IV.  4. CONCLUSIONS 

 

In this paper encompasses the complete solution, a 

cyber-physical system, starting from the physical 

level, consisting of sensors and the communication 

protocol, and reaching data management and storage 

at the cyber level. The experimental results show that 

the proposed system represents a viable and 

straightforward solution for environmental and 

ambient monitoring applications 
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ABSTRACT 

 

In this article we have discussed and analyze Internet of Things (IOT) based pollution and temperature 

monitoring system. This system monitoring start from traditional way to the most sophisticated computer has 

been used to monitor the pollution as well as temperature quality, however the fresh air, preferable sound and 

temperature is necessary for all human body, for that various technology has been used and some of this 

technology is really useful in order to provide a real time air, sound quality and temperature data. The aim of 

this paper is to highlight some technology which is used for air and sound pollution monitoring and identify 

the important research in this important area.  

Keywords: IOT, Arduino uno, LM135, Sound Sensor, Wi-Fi Module 

 

I. INTRODUCTION 

 

The main objective of IOT based pollution and 

temperature Monitoring System is that the Air and 

sound pollution is a growing issue these days. 

Environmental monitoring is a systematic approach 

for observing and studying the condition of 

environment. For the healthy human being require to 

breath in a clean air  but to increasing the 

transportation system fresh air get polluted. Many 

health related issues are arising from air pollution and 

temperature. Major source of air pollution is road 

traffic emission which emits the 97% of CO and 75% 

of NO. Therefore, air quality monitoring is needed in 

order to provide useful information about the 

pollution. Here we propose an air pollution as well as 

sound pollution monitoring system that allows us to 

monitor and check live air pollution as well as sound 

pollution in an area through IOT. The main mission 

of pollution and temperature quality monitoring 

network is to record the concentration of pollution 

and deliver these information or data to the 

population to warn against the any danger. 

IOT 

The IOT allows objects to be sensed or controlled 

remotely across existing network infrastructure, 

creating opportunities for more direct integration of 

the physical world into computer-based systems, and 

resulting in improved efficiency, accuracy and 

economic benefit in addition to reduced human 

intervention. 

 
Fig1.IoT concept 

When IoT is augmented with sensors and actuators, 

the technology becomes an instance of the more 

general class of cyber-physical systems, which also 

encompasses technologies such as smart grids, virtual 
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power plants, smart homes, intelligent transportation 

and smart cities. Each thing is uniquely identifiable 

through its embedded computing system but is able to 

interoperate within the existing Internet 

infrastructure. Experts estimate that the IoT will 

consist of about 30 billion objects by 2020. 

Typically, IoT is expected to offer advanced 

connectivity of devices, systems, and services that 

goes beyond machine-to-machine (M2M) 

communications and covers a variety of protocols, 

domains, and applications. The interconnection of 

these embedded devices (including smart objects). 

"Things", in the IoT sense, can refer to a wide variety 

of devices such as heart monitoring implants, biochip 

transponders on farm animals, cameras streaming live 

feeds of wild animals in coastal waters, automobiles 

with built-in sensors, DNA analysis devices for 

environmental/food/pathogen monitoring. These 

devices collect useful data with the help of various 

existing technologies and then autonomously flow the 

data between other devices. Current market examples 

include home automation (also known as smart home 

devices) such as the control and automation of 

lighting, heating (like smart thermostat), ventilation, 

air conditioning systems, and appliances such as 

washer/dryers, robotic vacuums, air purifiers, ovens, 

or refrigerators/freezers that use Wi-Fi for remote 

monitoring. Examples also include Smart cities, 

fitness and health monitoring, Industrial automation 

for gathering of data. 

IOT Applications: 

Smart city is another powerful application of IOT 

generating curiosity among world's population. 

Smart surveillance, automated transportation, smarter 

energy management systems, water distribution, 

urban security and environmental monitoring all are 

examples of internet of things applications for smart 

cities. 

Internet of Things refers to the rapidly growing 

network of connected objects that are able to collect 

and exchange data using embedded sensors. 

Thermostats, cars, lights, refrigerators and more 

appliances can all be connected to the IOT. 

 

II. LITERATURE REVIEW AND MOTIVATIONS 

 

In this paper, a general architecture for the IoT was 

built and hence a very complex task, mainly because 

of the extremely large variety of devices, link layer 

technologies, and services that may be involved in 

such a system. This paper hence provides a ex-pansive 

survey of the enabling technologies, protocols, and 

architecture for an urban IoT. The function of this 

paper is to discuss in general reference structure for 

the design of an urban IoT. They described the 

specific characteristics of an urban IoT. Then the 

overview of the web based approach for the design of 

IoT services, and the related protocols and 

technologies, discussing their suitability for the Smart 

City environment [1]. 

In this paper, a real time monitoring of three gases 

such as Carbon monoxide, carbon dioxide & Sulphur 

dioxide are simulated in real environment .In this 

simulation, these three gases are successfully tested in 

the area. Then extended the simulated results to 

update in web. As the technology increase, the degree 

of automation in the almost all sectors is also increases. 

A Radio component that can communicate the sink 

node or ZigBee router which combine the sensed 

pollution gas level from sensor node and forwards to 

the pollution server which is in our campus. 

Powering these components is typically one or two 

small batteries.. The sensors self-organize themselves 

in a radio network using a routing algorithm, monitor 

the area for measure the gas levels in air, and transmit 

the data to a central node, sometimes called a 

pollution server or base station, or sink node that 

collects the data from all of the sensors[2]. 

This paper presents the design of a system to give a 

result for detecting Industrial causing environmental 

pollution. It may enable to reduce the pollution level 

over a certain period of time. This system may be 

integrated as an enabling equipment to design 

intelligent transportation system for Smart City. The 

performance and robustness of the pollution monitor 

and control system can be in additional to improved 

by implementing Various type of sensors for 

controlling environmental pollution causing 
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parameters, thereby enhance the industrial and 

natural environment. This system can be also  used  in 

the MSEB board. As by using different sensors instead 

of CO and temperature for saving the electricity[3].  

The propose of building a smart city is to improve the 

quality of human life by using technology to improve 

the efficiency of services. An area that is being 

surveyed for estimating how much the area is affected 

by pollution. The structure of the monitoring system 

was based on a combination of expansive distributed 

sensing units, information system for data aggregation, 

and reasoning and context awareness. The results are 

encouraging as the reliability of sensing information 

transmission through the proposed integrated 

network architecture is 97%[4]. 

In this paper the air & sound monitoring system 

overcomes the problem of the highly-polluted areas 

which is a major issue. This system is  supports the 

new technology and effectively supports the healthy 

life concept. This system has features for the people to 

monitor the amount of pollution on their mobile 

phones using the application. So, it becomes very 

reliable and efficient for the Municipal officials along 

with the Civilians to monitor environment. This 

concept of IOT is beneficial for the welfare of the 

society. And it is implemented using the latest 

technology[5]. 

 

III. SYSTEM MODEL AND ASSUMPTIONS 

 

Block Diagram: 

 

Proposed system can detect the harmful gases and 

Excessive noise. This system is new concept which 

can detect both Air and Sound pollution. The sensor 

we are using here is MQ135 as air and Microphone as 

sound sensor. Sensor MQ135 is air quality sensor 

which is used to detect the harmful gases like NH3, 

CO, CO2 and SO2. The MQ135 sensor is sense the 

condition and gives the signal to the system. The air 

and sound pollution monitoring system consist of Gas 

sensor (MQ135), Sound sensor, Arduino 

microcontroller, ESP8266 Wi-Fi module and cloud 

etc. 

The block diagram for the working of the Sound and 

air pollution monitoring system is as following: 

 
Fig 2: Block Diagram 

 

 The sensor we are using here is MQ135 and 

Microphone sound sensor. Sensor MQ135 is air 

quality sensor which is used to detect the harmful 

gases like NH3, CO, CO2 and SO2. The MQ135 is 

used to measure the air quality of the atmosphere. 

Microphone sensor shows the noise value in dB. Here 

we are proposed system in which the arduino is the 

heart of the system. The atmospheric condition is 

checking by the sensors all the time. When the sensed 

value reaches to the threshold point then sensor gives 

that information to the arduino. 

After that arduino check all sensor value. Arduino 

then process the values and gives the signal to the 

webpage. This system is based on the arduino and all 

the processing is takes place in arduino only. Wi-Fi 

module is providing the network connection to the 

computer for sending the information to the public. 

This allows authorities to monitor air pollution in 

different areas and act against it. Also, authorities can 

keep a watch on the noise pollution near schools, 

hospitals and no honking areas. 

 

IV. HARDWARE REQUIREMENT 

 

Arduino controller: 

Arduino Uno R3 microcontroller. It is the most 

flexible hardware platform used based on 

ATmega328P which can be programmed according to 

the function where it is to be used. It has 6 analog 

inputs, 14 digital input/output pins(6 pins of these can 

Temp. 

sensor 
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be used as PWM outputs) , a USB connection, a 16 

MHz quartz crystal, SPI, serial interface, a reset 

button, a power jack and an ICSP header. 

 
                               Fig 4: ArduinoUno  board 

 

It is the primary component of the framework. In 

addition, it is an open source microcontroller device 

with easily accessible software/hardware platform and 

is compatible with many sensors available. 

Everything needed for its working is present on the 

board; we only require a USB cable to directly 

connect it to the computer or give power using 

battery source or AC to DC adapter to get started.  

Also, it is not expensive and can be assessed with free 

authoring software i.e. IDE. With the availability of a 

large no. of source codes over the internet, the 

programming of Arduino becomes easy. The online 

growing community backing Arduino consists of 

programmers like us that share their examples for 

others to make it a more reliable platform 

 

Parameter Value 

CPU type 8-bit AVR 

Performance 20MIPS at 20MHz 

Flash Memory 32 kB 

SRAM 2 kB 

EEPROM 1 kB 

PIN Count 28-pin PDIP,32-pin 

TQFP 

Max. operating Frequency 20MHz 

Number  Of touch 

Channel 

16 

Max. Input output pin 26 

External interrupts 2 

 

Table 1: Arduino features 

Gas Sensor(MQ135): 

Sensitive material of MQ135 gas sensor is SnO2, 

which has lower conductivity in clean air. When the 

target combustible gas exist, the sensor’s conductivity 

is more higher along with the  gas concentration 

rising. 

MQ135 gas sensor has high sensitivity to A Sulphide 

and Benze steam, also sensitive to smoke and other 

harmful   gases. It is with low cost. 

 

 

 

 

 

 

 

                         Fig 5: Gas sensor(MQ135) 

Specification of MQ135 : 

1. Operating Voltage: 5V DC.  

2. Type: Analog & Digital.  

3. Pin:1-O/P,2-GND,3-Vcc  

4. Detecting Type: Air Quality.  

5. Sensitivity to Ammonia, Sulphide and 

Benzene steam.  

6. Detecting Range: 100-1000ppm  

 

 

Feature: 

 Good sensitivity to Harmful gases in 

wide range                

 High sensitivity to Ammonia, Sulfide 

and Benze 

 Long life and low cost  

 Simple drive circuit 

 Application:  

 Domestic air pollution detector                                                 

 Industrial air pollution detector                                                       

 Portable air pollution detector 

Sound Sensor: 

The sound sensor module provides an easy way to 

detect sound and is generally used for detecting 

sound intensity. This module can be used for 

security, switch, and monitoring applications. Its 
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accuracy can be easily adjusted for the 

convenience of usage.  

It uses a microphone which supplies the input to 

an amplifier, peak detector and buffer. When the 

sensor detects a sound, it processes an output 

signal voltage which is sent to a microcontroller 

then performs necessary processing. 

 
Fig 5: sound sensor 

 

1. VCC: 3.3V-5V DC 

2. GND: ground 

3. DO: digital output 

4. AO: analog output 

Specification of Sound Sensor : 

 Operating voltage 3.3V-5V  

 Output model: digital switch outputs (0 

and 1, high or low level)  

 Voltage Gain 26dB 

 Microphone Impedance 2.2kΏ 

 Microphone Frequency 16.20 kHz 

ESP8266 Wi-Fi model: 

ESP8266 is an impressive, low cost Wi-Fi module 

suitable for adding Wi-Fi functionality to an 

existing microcontroller project via a UART serial 

connection. The module can even be 

reprogrammed to act as a standalone Wi-Fi 

connected device 

 
 

Fig 6: Wi-Fi module  pin out(ESP8266) 

Specification of Wi-Fi module: 

 802.11 b/g/n protocol 

 Wi-Fi Direct (P2P)  

 Integrated TCP/IP protocol stack 

 Integrated PLL, regulators, and power 

management units  

 +19.5dBm output power in 802.11b mode  

 Integrated temperature sensor 

 Supports antenna diversity 

 Power down leakage current of < 10uA 

 Integrated low power 32-bit CPU could 

be used as application processor 

ESP8266 Applications 

 Smart power plug 

 Home automation 

 Mesh network 

 

Temperature Sensor(LM35): 

The LM35 series are precision integrated-circuit 

temperature sensors, whose output voltage is linearly 

proportional to the Celsius (Centigrade) temperature. 

The LM35 thus has an advantage over linear 

temperature sensors calibrated in ˚ Kelvin, as the user 

is not required to subtract a large constant voltage 

from its output to obtain convenient Centigrade 

scaling. 

It can be used with single power supplies, or with 

plus and minus supplies. As it draws only 60 µA from 

its supply, it has very low self-heating, less than 0.1˚C 

in still air. The LM35 is rated to operate over a −55˚ 

to +150˚C temperature range, while the LM35C is 

rated for a −40˚ to +110˚C range. 

 

Features: 

 Calibrated directly in ˚ Celsius (Centigrade)  

 Linear + 10.0 mV/˚C scale factor  

  0.5˚C accuracy guarantee able (at +25˚C)  

 Rated for full −55˚ to +150˚C range  

 Suitable for remote applications  

 Low cost due to wafer-level trimming  

 Operates from 4 to 30 volts  

 Less than 60 µA current drain  

 Low self-heating, 0.08˚C in still air  

 Nonlinearity only ±1⁄4˚C typical  

 Low impedance output, 0.1 Ω for 1 mA load 
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V.ADVANTAGES 

i. Remotely we can Monitor Pollution. 

ii. Cheap In Cost. 

iii. Data can be used to control pollution. 

iv. Small in size. 

v. Data is useful for government Health 

departments. 

 

V. APPLICATION 

 

Smart cities: 

•  Industrial pollution monitoring 

•  Public place  

•  School area. 

•  Environmental Section. 

This system can install in Vehicles. 

 

VI. RESULT 

 

The pollution and Temperature Monitoring system 

monitor pollution in air and measure the temperature 

in atmospheric using mobile application. It shows the 

value of air and sound pollution and temperature.  

 
 

VIII.CONCLUSION 

 

Thus the articles explain the basic structure and 

system design for IOT based pollution and 

temperature monitoring system. The articles also 

explain the basic blocks and components used in this 

system. 
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efgyk vf/kdkjksa ds foijhr rhu rykd 
 

 iwtk flag 

 'kks/k Nk=k jktuhfr foKku foHkkx 

 cukjl fgUnw fo'ofo|ky; 

  

lkj %& 

 lqizhe dksVZ dk QSlyk vkus ds ckn rhu rykd ij cgl fNM+ pqdh gSA lqizhe dksVZ us rhu rykd 

dks voS/k /kksf"kr fd;k gSA rhu rykd dkss lqizhe dksVZ us efgyk vf/kdkjksa ds f[kykQ crk;k gSA rhu 

rykd ls ySfxad vlekurk esa o`f) gksrh gSA bl 'kks/ki= es rhu rykd dk fo'ys"k.kkRed v/;;u djrs 

gq;s crk;k x;k gS fd rhu rykd D;k gS\ rhu rykd dSls ukjh l'kfDrdj.k ls tqqM+k gSA rhu rykd 

tSlh dqizFkk dks gVkdj eqfLye lekt 'ks"k lekt dks ,d lh[k iznku dj ldrh gS fd bLyke ,d 

xfr'khy /keZ gS o yaSfxd HksnHkko ds fo:) gSA rhu rykd tSlh dqizFkk ls efgyk;s gh ugh cfYd cPps o 

iwjk lekt Hkh izHkkfor gksrk gSaA 

Hkwfedk %& 

 vktdy v[kckjksa] Vsyhfotu tSlh dbZ txgksa ij rhu rykd ij ppkZ gks jgh gSA rhu rykd ij 

ppkZ gksus dk dkj.k gS & lqizhe dksVZ }kjk rhu rykd dks voS/k ?kksf"kr dj nsukA rhu rykd ftldks 

^rykd&,&fcn~nr^ dgk tkrk gS ;g eqlyekuksa esa ,d izFkk gS tks Hkkjr esa vHkh Hkh py jgh gSA bl 

rykd esa dsoy rykd 'kCn dk rhu ckj iz;ksx dj nsus ls gh 'kknh dk le>kSrk jn~n gks  tkrk gSA 

eqlyekuksa esa bl izFkk dk bruk nq:i;ksx gqvk fd ;g izFkk /khjs&/khjs ,d dqizFkk cu x;h ftlls 

vf'kf{kr o fodflr vkSj fodkl'khy lekt ls ihNs jg x;s eqfLye efgykvksa dk vR;Ur 'kks"k.k gksus 

yxkA vkt Hkkjrh; lekt esa bl rykd dh fLFkfr ;g gS fd vf/kdrj eqfLye efgyk;sa bl dqizFkk dks 

lekIr djuk pkgrh gSA blh pkgr esa ;g ekeyk loksZPp U;k;ky; igq¡pk tgk¡ ;g ik¡p ttks ds lafo/kku 

ihB eas x;k vkSj ihB us fu.kZ; fn;k fd ,d ckj esa rhu rykd xSj dkuwuh gSA lafo/kku dh bl ihB ds 

rhu ttksa us dgk fd ,d ckj esa rhu rykd u dsoy bLyke fojks/k gSa cfYd lafo/kku ds vuqPNsn 14 

vkSj 15 ds vUrxZr xSjdkuwuh gSA vU; nks ttksa us dgk fd rhu rykd xSj dkuwuh rks gS yksfdu ljdkj 

dks pkfg, fd og blds fy;s Ng ekg esa dkuwu cuk;sA rhu rykd ds bl vge QSlys dk vlj D;k 

gksxk ;g rks vkus okyk le; crk;sxk ij blds dqN izHkkoksa dks ge bl 'kks/ki= ds fu"d"kZ esa tkusaxsaA rhu 

rykd ds vk;s bl QSlys us Hkkjrh; efgykvksa ds vius gd dh yM+kbZ tkjh j[kus dks vkSj izksRlkgu nsrh 

gSA rhu rykd dk eqn~nk efgykvksa ls tqM+k gS vr% gesa efgykvksa ds vf/kdkjksa dh ppkZ Hkh dj ysuh pkfg, 

fd efgyk vf/kdkj D;k gS\ vkSj budh ek¡x D;ksa dh tk jgh gSA efgyk vf/kdkj dh ek¡x ogk¡ ls 'kq: 

gksrh gS tc geus lekt es a O;kIr nks oxksZ esa ls ,d oxZ dks nckuk vkSj oxZ dks Js’B ?kksf"kr djus dh 

izfØ;k 'kq: dhA ;gh uhps djus dh Hkkouk dks tc nwljs oxksZ us le>k rks mUgksusa vius gd dh yMkbZ 

vFkok ekax lekt ds le{k j[khA if'peh ns'kksa dh efgykvksa us ,dtqV gksdj lcls igys vius vf/kdkjksa 

dh ek¡x 'kq: dhA ckn esa ;g ek¡x “ks’k nqfu;k esa Hkh gksuss yxhA Hkkjr esa rks efgyk;s T;knkrj ?kj ds 

vUnj ds dk;kZs dh t:jr FkhA ckgj dh nqfu;k dks mudks ns[kus dh eukgh Fkh gkykafd os ?kj dh 

ekyfdu rks gksrh Fkh ij ?kj esa efgykvksa dk 'kks"k.k efgyk;sa gh djrh FkhA vr% tc ;g ekax 'kq: gqbZ 
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rc bl vk/ks oxZ dh ek¡x dks Lohdkjuk nwljs oxZ dh etcwjh o t:jr nksuksa gks x;hA rhu rykd 

rks ,d leqnk; ds vk/ks oxZ dks izHkkfor dj jgk gS blhfy;s ;g QSlyk rks cgqr egRoiw.kZ cu tkrk gSA 

rhu rykd ij vk;s lqizhe dksVZ us fu.kZ; dk vlj dgk¡ o D;k gksxk bls tkuus ls igys gesa rhu rykd 

ds izFkk dks le>uk vR;Ur t:jh gSA eqfLye ekU;rkvksa ds vuqlkj lEcU/k foPNsn ds nks rjhds gksrs gSA 

igyk gS & rykd o nwljk gs& [kqykA 

 igys esa vFkkZr rykd esa ,d ^iq:"k^ rhu ckj rykd dg nsrk gS rks 'kknh dk le>kSrk jn~n ekuk 

tkrk gSA tcfd nwljs vFkkZr [kqyk esa lEcU/k foPNsn efgyk vkSj iq:"k nksuksa dh lgefr ls gksrk gS vkSj 

efgykvksa dsk vf/kdkj gksrk gS fd os rykd ysysa ij blesa Hkh ifr dks gh rykd nsuk gksrk gS efgyk [kqn 

rykd ugh ns ldrhA nwljh izFkk ogk¡ T;knk izpfyr gSA tgk¡ ij bLyke esa :f<+okfnr ugh gS tSls& 

rqdhZ] yscukuA lqizhe dksVZ o eqfLye efgykvkssa dh utj esa eq[; eqn~nk ^rykd^ dk gSA rhu rykd 'kCn 

'kknh ds le>kSrs dks jn~n djus dh izfØ;k dks lEcksf/kr djrk gSA bLyke esa 'kknh ,d le>kSrk ekuk 

tkrk gS vkSj rykd bl le>kSrs dks jn~n djus dh izfØ;kA bLyke esa rykd ds rhu rjhds izpfyr gSaA 

izFke gS ^rykd&,&vglu^A bl rykd dks bLyke esa loZJs"B ekuk tkrk gSA blesa ifr vius iRuh dks 

rykd rc nsrk tc mldk ekfld /keZ ¼rwgjk½ u py jgk gksA blds ckn djhc rhu eghus rd ds dky 

esa ¼bn~nr esa½ og rykd okil Hkh ys ldrk gSA ;fn ,slk ugh fd;k tkrk gS rks rykd dks izHkkoh eku 

fy;k tkrk gS ysfdu blds ckn Hkh ;fn ifr&iRuh pkgs rks Hkfo"; esa 'kknh dj ldrs gS vkSj iRuh dks 

gykyk dh çfØ;k ls ugh xqtjuk iM+sxkA blh dkj.k ls bldksa ^vglu^ vFkkZr loZJs"B ekuk tkrk gSA 

nwljk gS ^rykd&,&glu^A blesa Hkh vglu okys dh rjg gh izfØ;k gS cl bn~nr dh vof/k esa rhu ckj 

vyXk&vyx le; ij rykd dgk tkrk gSA blesa rhljh ckj rykd dgus ij rykd gks tkrk gSA blesa 

Hkh bn~nr dh le;kof/k [kRe gksus ls igys rykd okil ys ldrk gSA blesa Hkh rykd'kqnk tksMh+ pkgs rks 

Hkfo"; esa fQj ls 'kknh dj ldrk gS ijUrq blesa ^fudkg gykyk^ dh izfØ;k dk ikyu djuk gksrk gSA 

rhljk gS ^rykd&my&fcn~nr^A blh ij lqizhe dksVZ us jksd yxk;k gSA blesa ifr dsoy rhu ckj ,d 

lkFk rykd 'kCn nksgjk nsrk gS rks rqjUr rykd gks tkrk gS vkSj ,slk og fdlh Hkh lapkj ek/;e ls dj 

ldrk gSA blesa le>kSrs dk le; ugh gksrk gS vkSj ;fn nqckjk 'kknh djuk pkgs rks ^fudkg gykyk^ dh 

izfØ;k ls iRuh dks xqtjuk iM+rk gSA bl izfØ;k esa ;g gS fd vxj ifr us rykd ns fn;k gS rks og mlh 

ls nksckjk 'kknh rc rd ugh dj ldrk tc rd fd og vkSjr fdlh nwljs iq:"k ls 'kknh dj mlls 

rykd u ys ysA bLyke esa 'kknh ls lEcfU/kr ,d vkSj izFkk izpfyr gS og gS cgqfookgA blesa ifr dks 

gd gksrk gS fd og ,d ls T;knk fudkg i<+ ldrk gSA og pkj fudkg dj ldrk gSA gkykafd blesa 

ifr dks viuh igyh iRuh ls nwljs fudkg dh vuqefr ysuh gksrh gSA 

 rhu rykd dh izFkk dks lgh Bgjkrs gq;s vky bf.M;k eqfLye ykW cksMZ us ekuk fd eqfLye leqnk; 

esa fudkg le>kSrs ds vk/kkj ij gksrs gSa vkSj efgyk;s vius fgrksa ,oa xfjek dh j{kk ds fy;s fudkgukek esa 

rykd ls lEcfU/kr fo'ks"k [k.M tqM+ok ldrh gSA blhfy, ljdkj o vnkyr dks bl ekeys esa n[ky nsus 

dh vko';drk ugh gSA cksMZ ;g  Hkh ekurk gS fd rhu rykd ,sls fookg lEcU/k [kRe djus nsus dk 

vklku jkLrk gS ftldk pyuk vc lEHko u jg x;k gksA bl izdkj ;g ,d vPNh O;OkLFkk gSA cksMZ 

dk ,d vkSj rdZ ;g gS fd rhu rykd ,d ^izkbosV rjhdk^ gSA rhu rykd gksus ls vnkyrksa bR;kfn ds 
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ek/;e ls ckr lkoZtfud gksus dk Mj ugh gksrk gS vkSj efgykvksa dh cnukeh ugh gksrh blhfy;s ;s vPNh 

O;OkLFkk gSA 

 Hkkjr ljdkj dh ,d mPpLrjh; desVh us o"kZ 2015 esa rhu rykd ekeys ij viuh fjiksVZ is'k dh 

FkhA bl fjiksVZ esa eqfLye efgykvksa dh cngky fLFkfr dk gokyk nsrs gq, rhu rykd vkSj cgqfookg ij 

jksd yxkus dh ckr dgh x;h FkhA jk"Vªoknh eqfLye efgyk la?k dh jk"Vªh; v/;{k ,oa mPpre U;k;ky; 

esa rhu rykd dh yM+kbZ yM+us okyh vf/koDrk Qjgk QSt us rhu rykd dks xSj dkuwuh o efgyk fgrksa ds 

fojks/kh crk;k gSA eqlyeku efgykvksa ds fy, dke djus okys laxBuksa dk ekuuk gS fd u dsoy rhu 

rykd cfYd ^fudkg gykyk^ o cgq fookZg Hkh [kRe gksA fjlpZ LdkWyj ,oa eqfLye ohesal yhx dh 

egklfpo ukblk glu dk ekuuk gSa fd ;fn dqjku esa yM+fd;ksa ds [kruk lfgr eqrkg] gykyk vkfn dk 

o.kZu ugh gS rks fQj ;s dkjukesa D;ksa tkjh gSA oks ekurh gS fd lekt us vkSjrksa ds lkFk i{kikrh O;ogkj 

fd;k gSA vkSjr dh vktknh ls Mjk&?kcjk;k firl̀RrkRed lekt vkSjr dks vius fu;U=.k ls ckgj  ugh 

tkus nsuk pkgrk vkSj ml ij fu;U=.k cuk;s j[kus ds fy;s og /keZ dk lgkjk ysrk gSA vkSjr dks Mjkus 

ds fy;s /keZ gh lcls etcwr vkSj vklku tfj;k gS vkSj tc loky vkSjr dh ;kSfudrk] mldh 'kkjhfjd 

bPNk dk gks rks fu;U=.k vkSj vf/kd c<+ tkrk gSA og dgrh gS fd eqfLye lekt dks ;g le>uk gksxk 

fd mls vius lkjs vf/kdkjkas dh iSjoh /keZ ds p'esa dks igu dj ugh djuh pkfg,A eqfLye leqnk; rhu 

rykd ls Hkh vf/kd vekuoh; izFkkvksa esa tdM+k gqvk gS ¼tSls [kRkuk bR;kfn½ muds dkj.k eqfLye vkSjrksa 

dk ne ?kqV jgk gSA lafo/kku ds lekUkkUrj /keZxq:vksa dk tks lafo/kku ns'k esa py jgk gS mls fueZwy fd;k 

tkuk lcls t:jh dke gSA vPNk gks fd ,d u;s izxfr'khy dkuwu dk elkSnk rS;kj fd;k tk;s tks 

/keZxUFkksa ds lUnHkZ ls ugh vfirq vkSjrksa dks balkQ fnykus ls tqM+k gSA lqizhe dksVZ ds vf/koDrk Kkuar 

flag us rhu rykd ekeys esa dgk fd tc lekt lkFk u gks rks dkuwu dk lkFk t:jh gks tkrk gS 

blhfy;s rhu rykd ij ljdkj dks dkuwu cukuk pkfg;sA lsokfuòfRr U;k;k/kh'k ,l0vkj0flag rhu 

rykd fookn ij lexz dkuwu ykus dh ckr djrs gSA og  dgrs gS fd rykd ds vk/kkj Hkh r; gksus 

pkfg;s  tSls fgUnqvksa esa gSA ekfVZu ywFkj fadax twfu;j us Hkh viuh fdrkc ^LVªkbM VwokMZl ÝhMe^ esa dgk 

gS fd ^^vk/kqfud o izxfr'khy lekt esa ;fn dksbZ lkekftd dqjhfr fdlh O;fDr dks lekurk o Lora=rk 

tSls ekSfyd vf/kdkjksa ls oafpr djrh gS rks le; jgrs lekt dks bl dqjhfr ls eqDr djk ysuh pkfg, 

vU;Fkk ;g dqjhfr ,d izxfr'khy lekt dks tM+ lekt esa ifjofrZr dj nsxh^^A blds lkFk&lkFk lqizhe 

dksVZ us rhu rykd dks efgykvksa ds vf/kdkjksa ds guu djus ds vkjksi esa voS/k ?kksf"kr dj fn;k gSA rhu 

rykd O;fDr ds thou ds vf/kdkj ls Hkh tqM+k ekeyk gSA ;g çfØ;k ekuokf/kdkj ds lkoZHkkSe ?kks’k.kk i= 

ds foijhr gSA vkt tc efgyk,¡ iq#’kksa ds lkFk&lkFk çR;sd dk;kZs esa vkxs py jgh gS rc rhu 

rykd }kjk efgykvksa dk “kks’k.k fd;k tkuk ekuokf/kdkjksa ds foijhr gSA  

fu"d"kZ %& 

 bl rjg ls ;fn rhu rykd dk v/;;u fd;k tk; rks tks ckr lkQ rkSj ij mHkjdj lkeus 

vkrh gS og ;g gS fd ^rykd&,&fcn~nr^ dk vkt ds bl yksdrkaf=d] lekurk o LorU=rk ds ;qx esa 

vizklafxd gks pqdk gSA rhu rykd ,d /kkfeZd ekeyk u gksdj ySafxd HksnHkko dk ekeyk gS tks fd 

lkekftd U;k; ds f[kykQ gSA vkt tc iwjs fo'o esa ekuokf/kdkjksa dh ppkZ gksrh gS rks L=h o iq:"k nksuks a 

dks cjkcj le>k tkrk gS tcfd  bLyke esa rykd dh lqfo/kk dsoy iq:"kksa dks gS] efgyk;s rykd ugh ys 
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ldrhA ;|fi fd ^[kqyk^ ds rgr efgyk;sa rykd ys ldrh gS ij blesa Hkh og dsoy rykd ek¡x ldrh 

gS] rykd nsuk u nsuk ifr ij fuHkZj djrk gSA vkt tc iwjs fo'o esa L=h iq:"k lekurk dh ckr py jgh 

gS rc bLyke esa rhu rykd] [kruk] cgqfookg] o gykyk dks ekU;rk fn;k tkrk gS tks fd ,d vekuoh; 

ewY; gSA bu phtksa dks /kkfeZd ekuuk /keZ dh Hkkouk dks Bsl igq¡pkrk gS D;ksafd /keZ dk ewy gh gksrk gS 

yksxksa dh HkykbZ djuk mUgs ijs'kku djuk ughA /keZ rks ekuo ds vkus ds ckn vk;kA /keZ ekuo dh HkykbZ 

ds fy;s yk;k x;k FkkA fdlh O;fDRk] leqnk; dks uhpk fn[kkus ds fy;s /keZ dk fuekZ.k ugh gksrk gSA 

 rhu rykd o blds lkFk&lkFk [kruk] cgqfookg] gykyk tSlh leL;kvksa ;k :f<;ksa dks nwj djds 

bLykfed lekt ;fn pkgs rks vius /keZ dks xfr'khy o 'kk'or cuk ldrk gS D;ksafd ,slh /kkj.kk “ks’k /keZ 

ds yksxksa esa bLyke ds çfr O;kIr gSA bLykfed lekt ds izfr iwjs fo'o esa tks [kjkc ekufldrk O;kIr gS 

mldks nwj fd;k tk ldrk gSA vesfjdh jk"Vªifr VªEi dk fu.kZ; gks ;k fQj phu esa eqfLyeksa ds f[kykQ 

foLFkkiu dh dk;Zokgh gks ;s lkjs dk;Z dsoy o dsoy fo'o ds vU; /keksZ dk bLyke ds izfr 

vfo'oluh;rk dk gh urhtk gSA ,d dgkor gS fd vdsyk puk HkkM+ ugh QksM+ ldrk mlh rjg bLyke 

Hkh 'ks"k fo'o ls iwjh rjg ls vyx gksdj lekt dk Hkyk ugh dj ldrkA vr% bLyke dks 'kk'or o 

çklafxd cuk;s j[kus ds fy;s bLykfed lekt ls gh O;fDrvksa dks vkxs vkdj bu cqjkb;ksa dks nwj djuk 

gksxkA blds lkFk&lkFk rykd tSls ekeyksa esa O;fDr o jkT; ds e/; cus lEcU/kksa esa ,d vU; laLFkk] dks 

Hkh gVkuk gksxk D;ksafd ;s laLFkk,¡ /keZ dks çHkkfor u djus ds uke ij jkT; ,oa O;fDr ds lh/ks lEcU/kksa esa 

ck/kk cudj mRiUu gq;s gSA ;s lLFkk;sa jkT; o O;fDr ds chp dh ikjnf”kZrk dks [kRe dj jgs gSA jkT; 

dk fuekZ.k O;fDr ds lqj{kk ds fy, gh gqvk FkkA ;s laLFkk;s chp esa vkdj jkT; o O;fDr ds lEcU/kksa dks 

çHkkfor dj jgs gSA ;s laLFkk;sa vc :f<+oknh gks pyh gSa vkSj vius LokFkZ fl) djus esa yxh gSA ;s laLFkk;s 

efgyk vf/kdkjksa ds foijhr dk;Z dj jgh gSA vr% budks o buds çHkko dks gVkuk Hkh t:jh gks x;k gSA  

 Hkkjr esa rhu rykd tSlh izFkk ukjh l'kDrhdj.k ds fo:) gSA rhu rykd /keZ ls u tqM+k gksdj 

efgykvksa ds vf/kdkjksa ds guu ls tqM+k ekeyk gSA ;g izFkk efgykvksa  dh lqj{kk o egRrk dk [;ky ugh 

j[krh gSA blls lekt esa cqjkbZ;k¡ vkrh gSA rhu rykd dh izFkk cPpksa dh lqj{kk ls Hkh tqM+k gqvk ekeyk 

gS D;ksfd rqjUr rykd ds ckn cPPkksa ij ekufld ncko iM+rk gS ftlls cPps ghu Hkkouk dk f”kdkj gksus 

yxrs gSA cPPkksa ls efgyk;sa Hkh izHkkfor  gksrh gS D;ksfd efgyk;sa cPPkksa ds izfr T;knk laosnu'khy gksrh gSA 

vr% vUr esa ge ;g dg ldrs gS fd fcuk efgykvksa ds fodkl ds fdlh /keZ] leqnk;] lekt ifjokj 

fdlh Hkh pht dk fodkl ugh gks ldrk D;ksafd ,d efgyk iwjs ifjokj dks izHkkfor djrh gSA ,d ckj 

ckck lkgsc Hkhejko vEcsMdj us Hkh dgk Fkk fd&^^ fdlh leqnk; dk fodkl mlesa efgykvksa ds fodkl ls 

vkadk tkrk gSA** vr% bl ckr dks /;ku esa j[krs gq;s ;gh dgk tkrk ldrk gS fd efgykvksa ds fodkl ls 

ifjokj dk fodkl] ifjokj ds fodkl ls lekt dk fodkl] lekt ds fodkl ls jk"Vª dk fodkl vkSj 

jk"Vª ds fodkl ls fo'o dk fodkl vkSj fo'o ds fodkl ls ekuork dk fodkl gksrk gSA 
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ABSTRACT 
 

Conservative logic is a logic which reflects the property that there is equal number of one’s in the inputs as well 

as in the output. It can be reversible or irreversible in nature. Reversibility is nothing but the circuit exhibits 

one-to-one mapping between input and output vector, and also represents for each input vector there is an 

unique output vector and vice versa. Reversibility is mainly preferred because it can provide the methodology 

for designing low power circuits. Unlike computation mechanisms that involve the transfer of electrons, as in 

CMOS gates, QCA computation does not involve electron transfer between adjacent QCA cells. Hence power 

dissipation is very less in circuits designed with QCA cells. Since only few electrons are involved in QCA 

computations, it is susceptible to thermal issues. Therefore it is important to consider power as an important 

parameter during the QCA design process. The major advantages of this technology are lesser power dissipation, 

improved speed and dense structures. In this project design of reversible combinational circuits like ALUs 

which is designed with new gates, Mux, Adders, based on QCA technology is proposed to provide advantages 

like reduction in no of quantum cost, garbage outputs, complexity of gates, area. 

Keywords: Arithmetic logic unit (ALU), Reversible logic, QCA, Quantum Cost, Garbage Outputs. 

 

I. INTRODUCTION 

 

As digital systems are becoming faster and complex 

therefore the power consumption  by circuits 

becomes the major issue. In the circuits that are not 

reversible, for every bit of information lost in logic 

computations, kT*log2 joules of heat energy is 

generated, where k is Boltzmann’s constant and T is 

the absolute temperature at which computation is 

performed[1]. This power dissipation can be reduced 

by using reversible logic [2]. Also, Bennett [3] showed 

that in order to keep a circuit away from dissipating 

any power, it had to be composed of reversible gates. 

Computation that is currently carried out depends 

upon the number of operations that will destroy the 

information e.g. in AND gate there are two inputs and 

one output, the two inputs will be either be 1 or 0 and 

the output depends upon the two inputs [4]. The 

output is 1 if both the inputs are 1 and the output is 0 

if either of the input is 0 or both inputs are 0. Every 

time when the gate's output is 0 we lose information, 

because we do not know that the input lines are in 

which of the three possible states (0 and 1, 1 and 0, or 

0 and 0). In fact, any logic gate that has more input 

lines than the output lines inevitably discards 

information, because we cannot deduce the input 

from the output. 

 

The continuous scaling down of feature size has 

pushed CMOS technology to approach its practical 

and theoretical limits [5]. Lot of research efforts at 

nano scale is in progress to explore alternate viable 

technologies for future integrated circuits (ICs). 

 

While exponential decreasing the feature size in 

CMOS (complementary metal-oxide-semiconductor) 
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technology, devices are getting more prone to high 

leakage current and also getting more sensitive to 

circuit noise [6]. Landauer computed that in each 

irreversible operation the heat generated will be in 

the order of KT, the power dissipation is mainly due 

to the erasure of the intermediate states that are been 

used in the computation process. When one bit of 

data gets erased means the energy dissipation will be 

in terms of KTln2, where K is the Boltzmann’s 

constant and T is the absolute temperature [7]. 

 

QCA provides an alternative to the silicon 

technology.QCA based circuits have the advantage of 

high speed, high integrity and low power 

consumption [8]. Also QCA circuits have the 

advantage of high parallel processing. 

 

 QCA is emerging as a potential technology that could 

be used in future computing circuits/systems 

replacing existing Silicon technology. It provides a 

new computing and information transformation 

paradigm [9]. It is a transistor less technology that 

uses a square nanostructure called QCA cell 

comprising of 4 quantum dots [10]. Two free electrons 

are introduced in a four quantum dot based QCA cell 

which can tunnel amongst the quantum dots and take 

seat in any one of them. The two free electrons settle 

into two stable states within QCA cell that are used to 

encode two binary states in digital circuits. QCA cells 

are arranged in arrays for a particular computation 

and communicate with each other by Coulomb 

interactions. The alignment of electrons at edges of 

array provides the computational output. The 

alignment of polarizations in a QCA circuit is 

managed by applying an external clock and functions 

according to the rules of Boolean algebra [11]. 

 

QCA cells perform computation by interacting 

coulombically with neighboring cells to influence 

each other’s polarization. A high-level diagram of a 

four-dot QCA cell appears in Figure 2.1. Four 

quantum dots are positioned to form a square. 

Quantum dots are small semi-conductor or metal 

islands with a diameter that is small enough to make 

their charging energy greater than k BT (where kB is 

Boltzmann’s constant and T is the operating 

temperature) [12]. (In the future, they will shrink to 

regions within specially designed molecules.) If this is 

the case, they will trap individual charge barriers. 

Exactly two mobile electrons are loaded in the cell 

and can move to different quantum dots in the QCA 

cell by means of electron tunneling. 

Columbic repulsion will cause the electrons to occupy 

only the corners of the QCA cell resulting in two 

specific polarizations [13]. 

 
Figure 1. QCA cell polarizations and representations 

of binary 1 and binary 0. 

 

An ALU is very important part of a computer. It is 

basically considered as the heart of a computer. It 

allows the computer to perform many other 

arithmetic and logic functions. Since every computer 

needs to be able to do these functions, they are always 

included in a CPU [14]-[15]. A simple ALU consists of 

two operands, one control signal to select the 

operation to be performed and one output signal to 

give the result of desired operation. Reversible ALU is 

designed for modular arithmetic operations apart 

from logical operations. 

 

II. PROPOSED REVERSIBLE GATES 

 

The Proposed Gates satisfies the property of 

Reversibility and Universality. Reversibility 

represents the unique mapping between the input and 

the output bit vectors [3]. Universality represents 

reversible in the realization of AND, OR and NOT 

operations. The proposed structures undergoes 

reversibility by execution and satisfies the property of 

Universality by executing AND, OR and NOT 

operations. This novel gates with different operation 
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help in design Arithmetic and logical unit. The 

representation of the novel reversible gate called 

Reversible Gate 1, Reversible Gate2 and Reversible 

Gate 3; Reversible Gate 4 along with their output 

functionality is mentioned in Figure 1, Figure 2, 

Figure 3, and Figure 4. 

 

 
Figure  2. Reversible gate1 

 

The above shown Figure is one of the   proposed 

reversible gates. As it is reversible gate the total 

number of inputs is equal to the total number of 

outputs.  Which represents the operations for the 

inputs A, B, C as P is A, Q is A XOR B , R is AB XOR  

~C.    

 

 
 

Figure 3.Reversible gate 2 

 

The reversible gate2 (RG2) shows the functionality of 

P is A xor C, and keeping output same as input for Q, 

R is A AND B XOR C. 

 

 

 
 

Figure 4. Reversible gate3 

 

The reversible gate 3 performs operations   as output 

P is passed by the input A, Q is A XOR B, R is ~A 

AND B XOR C 

 

 
 

Figure 5 . Reversible gate4  

These gates can be used in the ALU design to obtain 

Significant reduction in the reversible logic 

parameters. 

 

HNG Gate , It is a 4x4 gate and its logic circuit is as 

shown in the figure1. It has quantum cost six. It is 

used for designing adders like ripple carry adder. It 

reduces the garbage and gate counts by producing the 

sum and carry in the same gate. 

 
Figure 6 . HN gate 

 

III. ARCHITECTURES IN QCAD 

 

A.  Multiplexer Design 

The Multiplexer design is based on the majority 

configuration of the QCA cells. The Multiplexer 
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design is as follows: 

 
Figure  7.  MUX with majority gate 

 

Figure 7 shows the Multiplexer design based on the 

majority configuration of the QCA cells. Three 

majority gates and one inverter are needed to 

construct the multiplexer. The majority gate 

representation of the function is as follows: 

 

F = M3 (M1 (Sel, A ,0), M2 (Sel,B,0),1)  

Where M1, M2, M3 denotes the majority cells and 

‘Sel’ denotes the select lines.. The input and the 

constant cells are placed in a proper way so that the 

outputs of the two majority gates M1 and M2 are 

propagated to the third majority gate M3 (OR 

operation) with equal time delay. 

  

B. Arithmetic and Logical unit 

In the Processor architecture the ALU is considered as 

the heart of the system. An arithmetic and logical 

unit should be capable of producing larger number of 

possible arithmetic and logic functions. Based on the 

reversible gate structure the ALU design can be made 

remarkably, the reversible gates should maximize the 

operations of arithmetic and logical unit. But the cost 

of the circuit selects lines used for designing the 

circuit garbage outputs of the circuit design, circuit 

delays must be reduced, to ensure this at each stage 

verification should be made whether the reversibility 

is present in each and every part of the design and the 

outputs should propagate in a manner to achieve the 

correct operation of the circuit and also to achieve 

reversibility of the design. 

 

a. Functions of Proposed Arithmetic Unit 

The Arithmetic unit is responsible for handling the 

Arithmetic operations executed by the program . The 

proposed arithmetic unit is designed based on the 

novel reversible gates. The functions of the proposed 

arithmetic unit are shown in Table 1. 

 

Table 1. Functions of arithmetic unit  

 
 

The output function is realized based on the equation 

1, 

OUT = (AC0+AC1) xor B xor C2 --------- (1) 

Where A, B are the inputs given to the reversible 

gates and C0, C1, C2 are the control inputs. Based on 

the control inputs the arithmetic functions like 

transfer operation, increment, decrement, addition, 

addition with carry, 1’s complement subtraction, 2’s 

complement subtraction etc are been performed for 

the ALU operation. 

 

b. Design of Arithmetic Unit Based On Novel 

Reversible Gates 

The design of Arithmetic Unit composes of five 

Reversible Novel structures. The design constitutes of 

three Reversible gate2 (RG2), two Reversible gate3 

(RG3) and one Reversible gate4 (RG4). Its 

corresponding Quantum Cost is 32. The Number of 

Garbage outputs used here is 6. The number of 

constant inputs employed here is 1. 
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Figure.9 Design of Arithmetic Unit 

 

The Figure 9 shows the design of Arithmetic unit. 

The operation of Arithmetic unit is as follows initially 

for the RG3 gate the inputs given will be A, C0 and 0. 

C0 is the control inputs given to the arithmetic unit 

design and 0 is the constant inputs in the design. The 

resultant outputs from the RG2 gate is A, A xor C0, 

A’C0. The output A is propagated to the next 

reversible gate RG2, where the second output A xor 

C0 is considered as the garbage output (that is unused 

output in the design). Hence the next reversible gate 

has an input of A, C1, 0 where c1 is the control inputs 

and 0 is the constant inputs the procured output will 

be A xor C1, C1, AC1, where A xor C1 and C1 is the 

garbage output and AC1 is propagated to the next 

Reversible gate. The next reversible gate used is RG4, 

the inputs given to RG4 is A’C0 which is the output 

received from the RG3 is propagated to this RG4 gate 

as an input and the second input will be AC0 which is 

the output obtained from the RG2 gate is propagated 

as the input to RG4 and the another input will be 0 

the corresponding outputs obtained from the 

reversible gate4 is AC0+AC1, A’C0 and 0. Here A’C0 

is considered as the garbage output function. The 

outputs AC0+AC1 and 0 is propagated back to the 

next stage of the process. The next reversible gate2 

takes the inputs AC0+AC1, 0 and B and performs the 

corresponding operation with respect to the gate and 

procures the outputs. The received output from RG2 

is (AC0+AC1) xor B. Here the garbage output 

obtained is C1. At the final stage the outputs 

(AC0+AC1) xor B and 0 is propagated to the next 

stage of the RG2 with an additional input of C2, 

where C2 is the control inputs. The obtained output 

from the RG2 is (AC0+AC1) xor B xor C2, 0, C2. The 

outputs C2 and 0 is taken as the garbage outputs. For 

example, when the control input C0, C1, C2 is equal 

to 111, the output from RG3 is A’, the output from 

RG2 is A, by giving this two input to the RG4 gate the 

respective output will be A’+A this function is given 

as the input to the RG2 gate, the obtained output is B. 

Then this output is propagated to RG2 as the input 

after getting processed, the output obtained from RG2 

is B. Therefore for the control input combination of 

111 the transfer operation (B) is carried out. 

 

c. Functions of Proposed Logic Unit 

The Logical unit is the another important constituent 

in the Central Processing Unit as it is responsible for 

handling the logical operations executed by the 

programmer. The proposed design of logical unit 

design is based on the novel reversible gates. The 

functions of the proposed logical unit are shown in 

Table 2. The functionalities of Logical unit can be 

designed by the output equation as follows: 

OUT = A’B’C0+AB’C1+A’BC2+ABC3 ---- (2) 

 

Table  2. Table for Logical functions 

 
The value of C0, C1, C2, C3 is taken as the control 

inputs based on the control input values that is by 

changing the inputs combinations of 0’s and 1’s the  

respective logical functions can be obtained. The 

obtained logical functions from the above control 
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inputs are AND, COPY, XOR, OR, NOR, Equal, NOT, 

NAND and Constant. 

 

d. Design of Logic Unit Based On Novel Reversible 

Gates 

The proposed design of logical unit is based on the 

proposed novel reversible structures. The logical unit 

comprises of nine novel reversible gates. Its 

corresponding Quantum Cost is 32. The Number of 

Garbage outputs used here is 6. The number of 

constant inputs employed here is 1. 

 
Figure 10. Design of Logic Unit 

 

The Figure 10 depicts the design of Logical Unit. The 

operation of Logical unit is as follows: Initially the 

input applied to the reversible gate3 is A, C0 and 0, 

where C0 is the control inputs After proceeding over 

the RG3 gate operation the corresponding obtained 

output will be A, A’C0 and one Garbage output 

(unused function in the circuit). The obtained output 

A from the RG3 gate is given to the next reversible 

gate RG2. The RG2 which takes the input A, C1, 0. 

After preceding over RG2 operation the obtained 

output function will be A, AC1 and one Garbage 

output. The RG4 takes two inputs that is A’C0 from 

RG3 and AC1 from RG4 the obtained output will be 

A’C0+AC1 and which includes two garbage outputs. 

The obtained output from RG2 A is given as the input 

to the RG3 gate with an additional input of C2 and 0, 

where C2 is the control input and 0 is the constant 

input to the reversible gate. The obtained output from 

RG3 is A, A’C2 with an additional of one garbage 

output. Next the output from RG3 is given to RG1 

and it takes the input of C3 and 1, Where C3 is the 

control input and 1 is the constant input. The 

obtained output from RG1 includes two garbage 

outputs with an additional output of AC3. The 

outputs from RG3 and RG1 gate A’C2 and AC3 

respectively is given to the RG4 gate with an 

additional input 0 obtained from RG3 gate. The 

obtained output from RG4 is A’C2+AC3 with an 

additional output of two garbage’s. Further one of the 

output from RG4 (AC1+A’C0) is given to the RG3 

gate with an additional input of B and 0, where 0 is 

the constant input provided to the gate. The output of 

RG3 gate is B, A’B’C0 + AB’C1 with one garbage 

output. At the next stage the output obtained from 

RG3 is given to RG1 and the output obtained from  

 

A’C2+AC3 is given as the input to RG1 with the 

additional input of 0. The obtained output from RG1 

is A’BC2+ABC3 with the two garbage outputs. At the 

next stage the outputs from RG3 and RG1 

A’B’C2+AB’C1 and A’BC2+ABC3 respectively given as 

the input to RG4 gate with an additional constant 

input of 0. The additional output from the RG4 

includes additional two garbage’s. Hence the total 

reversible gate required to design the logical unit will 

be 9. The total garbage outputs obtained is 14. The 

number of constant inputs employed in the logical 

unit design is 2 as the constant inputs are getting 

propagated to the various reversible gates in the 

circuitry. C0, C1, C2, C3 are the control inputs in the 

design corresponding to the control inputs the logical 

functions can be preceded. The control inputs should 

be increased to perform more logical operations. For 

example, for the control input combination 0001, 

from the gates RG3, RG2, RG1 only the garbage 

values will be generated. From the gate RG4 the 

output will be AC3, this output is further given to 

RG1 which gets multiplied by B and the 

corresponding output from RG1 is ABC3, this 

function is given as the input to the RG4 gate with 

the other inputs which is generated as garbage’s. 

Hence the final output obtained from RG4 gate is AB 
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that is the multiplication operation is carried out for 

the corresponding control input combination of 0001. 

The design of Arithmetic unit and Logical unit should 

be integrated together in order to form a complete 

design. The integration can be done by using the 

multiplexer. Where the multiplexer receives the 

inputs from the arithmetic and logical unit and 

depending upon the select lines the required 

operations will be performed. 

 

 
Figure 11. Integration of Arithmetic and Logical Unit 

 

Figure 11 shows the Integration of Arithmetic and 

Logical Unit. The multiplexer design takes the input 

F1 from the arithmetic unit and F2 from the logical 

unit and sel is the select lines. The output of the 

multiplexer will be satisfying the equation 4. 

OUT = SEL’.F1 + SEL.F2 ------ (4) 

 

Table 3. Integration of ALU in MUX table 

 
When the select line is equal to 1 the Logical 

operation will be performed. When select line is 

equal to 0 the Arithmetic operation will be performed. 

On selecting F1 the arithmetic operations like transfer 

operation, increment, decrement, addition, addition 

with carry, 1’s complement subtraction, 2’s 

complement subtraction etc are been performed. On 

selecting F2 the logical operations like AND, COPY, 

XOR, OR, NOR, Equal, NOT, NAND, Constant is 

performed. As compared to the existing multiplexer 

design the multiplexer design based on the majority 

gate configuration is comparatively better in terms of 

the number of majority gates used as the multiplexer 

design is based upon the majority cell configuration. 

The one bit ALU is extended to any number of bits by 

integrating the multiplexer design. The fixed point 

ALU can be achieved by this integration of the 

arithmetic unit and logical unit by using multiplexer. 

 

IV. RESULTS AND DISCUSSION 

 

The MUX, Ripple carry adder and Arithmetic unit, 

Logical unit, Multiplexer based on majority gate 

configuration, Integration of Arithmetic and Logical 

unit has been designed.  They are simulated using the 

QCA Designer tool. The comparison between the 

existing and the proposed ALU has been performed in 

this section. 

 

 
Figure 12. QCA layout for the Multiplexer. 

 

Figure 12 depicts the design of Multiplexer with three 

majority gates. Having constant values -1 for 0 and +1 

for 1 to get logic 1 and -0 constant values. 

 

 
Figure 13. Simulation result for Multiplexer. 

This above figure shows the output result for the 

multiplexer. 
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Figure 16. QCA layout for the Logic unit 

 
Figure 17. Simulation result for the Logic unit 

 

 
Figure 18. QCA layout for the Arithmetic unit. 

 
Figure 19. Simulation output for the Arithmetic unit 

 
Figure 20. QCA layout for the ALU. 

 
Figure 21. Simulation result for the ALU 

 

V. CONCLUSION AND FUTURE WORK 

 

In this paper three novel Reversible Gates are 

proposed for ALU. The proposed gates are having 

minimum number of cells as compared to the existing 

gates such as Fred kin gate. The proposed gates show 

improvement in terms of optimization parameters in 

reversible logic as compared to the existing reversible 

gates. The design is validated in the QCA platform. 

The proposed QCA based MUX, Ripple carry adder 

and arithmetic and logic unit shows prodigious 

improvement in the design parameters of reversible 

logic and the simulation constraints such as area, 

simulation time and number of cells employed in the 

design. Hence the proposed system has minimum area 

with QCA and low power dissipation with Reversible 

Logic. The proposed ALU can be used in the 

Processor architecture and in Future the entire 

architecture can be designed using the reversible logic 

concepts and gates. 
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ABSTRACT 
 

Cloud storage provides a convenient, massive, and scalable storage at low value; however knowledge privacy 

could be a major concern that forestalls users from storing files on the cloud trustfully. a technique of 

enhancing privacy from knowledge owner purpose of read is to write the files before outsourcing them onto 

the cloud and decipher the files when downloading them. Within the existing system we will search 

documents solely with the one keywords. Throughout this paper, we tend to tend to gift a secure multi-

keyword class-conscious search theme over encrypted cloud knowledge that at a similar time supports dynamic 

update operations like deletion and insertion of documents. Specifically, the vector space model and jointly the 

widely-used TF×IDF model unit combined inside the index construction and question generation. we have a 

bent to construct a special tree-based index structure and propose a Greedy Depth-first Search rule to supply 

economical multi-keyword graded search. The secure kNN rule is utilized to place in writing in code the index 

and question vectors, and within the in the meantime guarantee correct connectedness score calculation 

between encrypted index and question vectors. Therefore on resist math attacks, phantom terms unit of 

measurement further to the index vector for bright search results. Thanks to the employment of our special 

tree-based index structure, the planned theme is in a position to try to sub-linear search time and agitate the 

deletion and insertion of documents flexibly. 

 Keywords: multi-keyword ranked search, cloud computing, Greedy Depth-first Search algorithm. 

 

I. INTRODUCTION 

 

Cloud specialist organizations (CSP) are separate 

substances; info outsourcing is actually jilting client's 

definitive management over the destiny of their info. 

Consequently, the rightness of the knowledge within 

the cloud is being place in peril as a result of the 

related reasons. As a matter of 1st importance, despite 

the actual fact that the foundations beneath the cloud 

square measure considerably more practical and 

dependable than personal computing gadgets, they're 

til now coping with the wide scope of each inner and 

outer dangers for inform respectability. Cloud 

specialist organizations offer clients effective and 

adaptable information stockpiling administrations 

with a much lower minimal cost than customary 

methodologies. It is traditional for shoppers to use 

distributed storage administrations to impart info to 

others during a gathering, as info sharing turns into a 

customary part in most distributed storage offerings, 

together with Drop box, iCloud and Google Drive. 

The honorableness of knowledge in distributed 

storage, be that because it could, is vulnerable to 

suspicion and examination, as info place away within 

the cloud will while not a lot of a stretch be lost or 

debased owing to the inevitable 

equipment/programming disappointments and human 

mistakes. To exacerbate this issue even, cloud 

specialist organizations might be hesitant to educate 

clients about these information blunders with a 
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specific end goal to keep up the notoriety of their 

administrations and abstain from losing benefits. In 

this way, the trustworthiness of cloud information 

ought to be checked before any information use, for 

example, pursuit or calculation over cloud 

information. The conventional approach for checking 

information rightness is to recover the whole 

information from the cloud, and after that confirm 

information uprightness by checking the accuracy of 

marks (e.g., RSA) or hash esteems (e.g., MD5) of the 

whole information.  

 

Unquestionably, this regular approach can effectively 

check the accuracy of cloud information. 

Notwithstanding, the effectiveness of utilizing this 

conventional approach on cloud information is in 

question. The principle reason is that the span of 

cloud information is expansive as a rule. Downloading 

the whole cloud information to confirm information 

uprightness will cost or even waste client's measures 

of calculation and correspondence assets, particularly 

when information have been debased in the cloud. 

Additionally, numerous employments of cloud 

information (e.g., information mining and machine 

learning) don't really require clients to download the 

whole cloud information to nearby gadgets. It is on 

the grounds that cloud suppliers, for example, 

Amazon, can offer clients calculation benefits 

straightforwardly on vast scale information that as of 

now existed in the cloud. As of late, various 

instruments are projected to allow associate info man 

of affairs itself furthermore as associate open 

protagonist to effectively perform trait checking 

while not downloading the full info from the cloud, 

that is alluded to as open inspecting. In these systems, 

info is separated into various very little squares, 

wherever every bit is freely marked by the proprietor; 

associated an impulsive mix of the tidy range of 

squares instead of the complete info is recovered amid 

uprightness checking. associate open protagonist 

might be associate info consumer (e.g., specialist) 

WHO may need to use the proprietor's info by 

suggests that of the cloud or associate outsider 

authority (TPA) WHO will provide master 

honorableness checking administrations 

 

This paper proposes a protected tree-based pursuit 

conspire over the scrambled cloud information, 

which bolsters multikeyword positioned hunt and 

dynamic activity on the archive gathering. In 

particular, the vector space show and the broadly 

utilized term recurrence (TF) × opposite report 

recurrence (IDF) display are joined in the list 

development and question age to give multikeyword 

positioned seek. With a specific end goal to acquire 

high hunt effectiveness, we develop a tree-based file 

structure and propose an Eager Depth-first Search 

calculation in lightweight of this file tree. Due to the 

extraordinary structure of our tree-based file, the 

planned look arranges will all-mains accomplish sub-

straight pursuit time and manage the erasure and 

addition of reports. The protected kNN calculation is 

employed to write the file and inquiry vectors, then 

guarantee precise significance score problem solving 

between disorganized list and question vectors. To 

oppose distinctive assaults in varied danger models, 

we have a tendency to build 2 secure inquiry plots: 

the essential dynamic multi-catchphrase positioned 

seeks (BDMRS) conspire in the known cipher text 

show, and the upgraded dynamic multi-watchword 

positioned look (EDMRS) plot in the known 

foundation view. 

II. PROPOSED SYSTEM 

 

In this section, we have a tendency to foremost 

describe the unencrypted dynamic multi-keyword 

graded search (UDMRS) theme that is built on the 

premise of vector house model and KBB tree. 

supported the UDMRS theme, 2 secure search 

schemes (BDMRS and EDMRS schemes) are created 

against 2 threat models, severally. 

 

Index Construction of UDMRS Scheme:- 

During the time spent file development, we have a 

tendency to at the start produce a tree hub for every 

report within the accumulation. These hubs are the 

leaf hubs of the file tree. At that time, the inner tree 
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hubs are created seeable of those leaf hubs of the file 

tree. At that point, the inner tree hubs are produced 

in view of these leaf hubs. The formal development 

procedure of the file is displayed in Algorithm 1. 

Following are a few documentations for Algorithm 1. 

Additionally, the information structure of the tree 

hub is characterized as ⟨ID, D, Pl , Pr, FID⟩, where 

the interesting personality ID for each tree hub is 

produced through the capacity GenID().  

 

• CurrentNodeSet – The arrangement of current 

handling hubs which have no guardians. In the event 

that the quantity of hubs is even, the cardinality of 

the set is meant as 2h(h ∈ Z +), else the cardinality is 

meant as (2h + 1).  

• TempNodeSet – The arrangement of the recently 

created hubs.  

In the record, if Du[i]  = 0 for an inner hub u, there is 

no less than one way from the hub u to some leaf, 

which demonstrates an archive containing the 

catchphrase wi . Likewise, Du[i] dependably stores 

the greatest standardized TF estimation of wi among 

its kid hubs. In this way, the conceivable biggest 

pertinence score of its kids can be effortlessly assessed.  

 

Hunt Process of UDMRS Scheme:-  

We build an outcome list meant as RList, whose 

component is characterized as ⟨RScore, FID⟩. Here, 

the RScore is the importance score of the report fFID 

to the inquiry, which is computed by Formula (1). 

The RList stores the k got to archives with the biggest 

importance scores to the inquiry. The components of 

the rundown are positioned in plunging request as per 

the RScore, and will be refreshed convenient amid 

the inquiry procedure. Following are some different 

documentation, and the GDFS calculation is depicted 

in Algorithm 2.  

• RScore(Du, Q) – The capacity to figure the 

importance score for question vector Q and record 

vector Du place away in hub u, that is characterized 

in Formula (1).  

• Kthscore – the smallest importance score in current 

RList, that is introduced as zero.  

• Hchild – the child hub of a tree hub with higher 

importance score.  

• Lchild – the child hub of a tree hub with bring down 

importance score.  

 

Since the conceivable biggest importance score of 

records established by the hub u is anticipated, simply 

a bit of the hubs within the tree are pursuit method. 
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BDMRS Scheme:- 

In view of the UDMRS conspire, we develop the 

fundamental dynamic multi-catchphrase positioned 

seek (BDMRS) plot by utilizing the safe kNN 

calculation. The BDMRS conspire is intended to 

accomplish the objective of security safeguarding in 

the known figure content model, and also the four 

calculations enclosed square measure delineate as 

takes after:  

• SK ← Setup() ab initio, the data man of affairs 

produces the mystery scratch set SK, as well as 1) a 

haphazardly created m-bit vector S wherever m is 

appreciate the cardinality of lexicon, and 2) 2 (m×m) 

invertible grids money supply and money supply. 

above all, SK = .  

• I ← GenIndex (F, SK) First, the decoded file tree T is 

predicated on F by utilizing T ← BuildIndexTree (F) 

Also, the information proprietor creates two arbitrary 

vectors {Du ′ , Du ′′} for list vector Du in every hub u, 

as per the mystery vector S. In particular, if S[ i] = 

zero, Du ′ [i] and Du ′′[i] are set akin to Du[i]; if S[i] = 

one, Du ′ [i] and Du ′′[i] are set as 2 whimsical esteems 

whose totality equivalents to Du[i]. At long last, the 

disorganized  file tree I is assembled wherever the 

hub u stores 2 encoded list vectors Iu = {MT one Du ′ , 

MT two Du ′′}.  

 

 

• TD ← GenTrapdoor (Wq, SK) with motto set Wq, 

the decoded inquiry vector Q with length of m is 

made. On the off probability that Badger State ∈ Wq, 

Q[ i] stores the standardized Israeli Defense Force 

estimation of wi; else Q[i] is about to zero. in addition, 

the inquiry vector Q is a component into 2 irregular 

vectors Q′ and Q′′. the excellence is that if S[i] = zero, 

Q′ [i] and Q′′[i] area unit set to 2 irregular esteems 

whose whole equivalents to Q[i]; else Q′ [i] and Q′′[i] 

area unit set because the same as Q[i]. At long last, 

the calculation restores the trapdoor  

Importance Score ← SRScore (Iu, TD) With the 

trapdoor TD, the cloud server processes the 

pertinence score of hub u within the file tree I to the 

inquiry. Note that the Pertinence score computed 

from encoded vectors is equivalent to that from 

decoded vectors as takes after: 

 
 

EDMRS Scheme:- 

The security examination above demonstrates that the 

BDMRS plan can ensure the Index Confidentiality 

and Query Confidentiality in the known figure 

content model. Be that as it may, the cloud server can 

connect a similar hunt asks for by following way of 

went by hubs. Also, in the known foundation 

demonstrate, it is feasible for the cloud server to 

distinguish a catchphrase as the standardized TF 

appropriation of the watchword can be precisely 

gotten from the last figured significance scores. The 

essential driver is that the pertinence score computed 

from Iu and TD is precisely equivalent to that from 

Du and Q. A heuristic technique to additionally 

enhance the security is to break such correct equity. 

In this way, we can acquaint some tunable 

irregularity with aggravate the importance score 

count. What's more, to suit diverse clients' 

inclinations for higher precise positioned results or 

better secured watchword protection, the 

arbitrariness are set customizable. The upgraded 

EDMRS plot is nearly the same as BDMRS conspire 

aside from that:  

 

• SK ← Setup() In this calculation, we set the mystery 

vector S as a m-bit vector, and set M1 and M2 are (m 

+ m′ ) × (m + m′ ) invertible grids, where m′ is the 

quantity of apparition terms.  

• I ← GenIndex (F, SK) Before scrambling the file 

vector Du, we stretch out the vector Du to be a 

(m+m′ )- dimensional vector. Each broadened 

component Du[m + j], j = 1, ..., m′ , is set as an 

arbitrary number εj .  
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• TD ← GenTrapdoor (Wq, SK) The question vector Q 

is stretched out to be a (m + m′ )- dimensional vector. 

Among the expanded components, various m′′ 

components are haphazardly set as 1, and the rest are 

set as 0.  

• Relevance Score ← SRScore(Iu, TD) After the 

execution of significance assessment by cloud server, 

the last importance score for list vector Iu equivalents 

to Du Q + ∑εv, where v ∈ {j|Q[m + j] = 1}. 

 

Architecture 

 
Figure 1. The figure for ranked search over encrypted 

cloud data 

Modules:- 

There are 3 modules  

• Data Owner Module  

• Data User Module  

• Cloud Server Module  

 

Owner Module:  

The Main Responsibility of the proprietor is to 

transfer a Document to the distributed storage. 

Furthermore, see the documents what the distinctive 

proprietor transferred. At the point when a client 

asked for a document for downloading the proprietor 

ought to send reaction to the client the reaction is 

only sending the way to the client.  

 User Module:  

The client can ready to look through the documents 

with various catchphrases. On the off chance that he 

needs to download the document he have to send the 

demand to proprietor in the wake of accepting the 

key he have to download.  

Cloud Server Module:  

The cloud individuals can see the rundown of clients 

and the rundown of documents downloaded by the 

clients. 

III. CONCLUSION 

 

In this paper, a secure, economical and dynamic 

search theme is planned, that supports not alone the 

right multi-keyword ranked search however 

additionally the dynamic deletion and insertion of 

documents. we've got a bent to tend to construct a 

special keyword balanced binary tree as a results of 

the index, and propose a algorithmic rule to get 

higher potency than linear search. Additionally, the 

parallel search methodology are going to be applied to 

any cut back the note value. Of the theme is 

protected against 2 threat models by exploitation the 

secure kNN algorithmic rule. 
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ABSTRACT 
 

Now a days, as the technology is improving day by day, People are eager to take advantage and use latest 

technology to automate most of the possible things in order to make their day to day life easier. The main 

objective of this paper is to develop a project which monitors the weather parameters like temperature, 

humidity and gas.  The proposed method is to build our own weather dashboard, Using GSM, Arduino board 

and sensors. Sensors which senses the weather inside and outside of house over time sends the data to the 

channel created in Thing Speak. The results in Thing speak, are noted through IOT application. The reliability 

of the proposed work can be further improved using Wireless Sensor Nodes at different places.  

Keywords: Arduino board, GPRS, Temperature, Humidity and Gas sensors, LCD, Thing Speak   

 

I. INTRODUCTION 

 

In this modern world man talks a lot about weather in 

his day to day life because one has to follow the 

weather updates more often in order to survive as he 

is facing more destruction directly or indirectly, 

through the disturbance caused by the natural 

calamities. At that moment, he has to react with in no 

time. So, there is a great need to forecast weather 

conditions all the time, so that one can be prepared to 

control and bare the major loss. To check and observe 

the progress or the quality of particular parameters is 

called “Monitoring”.   

 

It can also be defined as keeping the systematic 

review of specified parameter. Thus, monitoring can 

be applied on many applications like agriculture, 

farming, shipping, fisheries etc., Through monitoring 

we can also track the natural calamities, surroundings 

etc., by the systematic review of parameters like air, 

water, temperature, humidity, soil, gas, natural 

disasters and snow fall levels etc., Even health  can be 

monitored. This monitoring does not help us if the 

data does not reach in time manually. The growth in 

intensive research and development over the decades 

made it possible to deliver the data where ever he is, 

with the help of internet it is proved that it is capable 

of working successfully.   

 

Transferring of monitoring data is carried through 

Internet and it is called as internet of things. Internet 

of things is widely used in automation industry. 

Formerly, weather stations are used to sense the 

various parameters depending on the type of 

application used manually and it needs to update the 

values manually with the help of human intervention. 

Later, Human intervention is replaced by computer 

whereas now it reached the level of smart phone. Yes, 

it is possible to monitor particular things in smart 

phones with the help of IOT.   

 

Environmental Monitoring is to detect harmful gas 

present in air, to measure temperature and humidity 

because it is necessary to monitor weather for 

preventing the earth (environment) from greenhouse 

effect.  

 

The environmental monitoring board developed 

Depends on the cost, Feature and range involved in it.  
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It can be installed in houses, hospitals, cold storages, 

Industries etc., and the data recorded is sent into 

various web services through internet. Cloud 

technology is used to integrate various weather 

stations.  

 

In this paper, the device monitors through an arduino 

board and sensors. The sensors senses the values that 

is the amount of gas, humidity and temperature 

around them and the values are transferred through 

GSM. It reduces the usage of power and cost. So, it is 

a cost effective and low power consuming device. In 

addition to this, it has a facility to send the data to a 

channel created in thing speak so that one can read 

the data in smart phones through internet, which 

reduces the human intervention and makes the task 

easier.  

 

 The main objective of this paper is to design and 

monitor the weather changes for home and office 

through a simple, low power consuming and cost 

effective process. A smart environmental monitoring 

device is built in an arduino board integrated with 

sensors. It is a portable device and the beginners can 

use this portable device extensively.   

 

II. METHODOLOGY    

 

The proposed system uses arduino board, humidity 

sensor, temperature sensor, gas sensor, LCD, GPRS 

and thing speak.  

 

Block diagram:  

The proposed implementation consists of both 

hardware implementation and software 

implementation. The components required for the 

implementation include           

 Power supply  

 Arduino board  

 LCD display  

 GPRS  

 Temperature and Humidity sensor 

 Gas sensor  

 
Figure 1. Block draft of recommended system 

 

Hardware requirements:  

Arduino:  

The Arduino Micro Controller is definitely an 

exceedingly natural to make use of and lay. It is 

definitely an In-System-Programmable design. The 

Arduino has many types feel like UNO, MEGA and 

diverse residue; hither we resort to Arduino UNO put 

up. The UNO put up determination materialize this 

one way. 

 
Figure 2 

 

ATMEGA328P: The PC principal utilized in arduino 

is Atmega328P and its postulates are as follows.  

 Elite perseverance, Low Power employment 

including 8-Bit Micro principal.  

 Progressed Reduced Instruction Set Computer 

(RISC) Architecture. 

 It has leading non-fickle Memory Segments. It 

has 32KB of Flash memoir, 1KB of EEPROM 

and 2KB static RAM (SRAM).  
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The aggregate information maintenance capacity is of 

around 20 years at 85°C/100 years at 25°C. It has 

constant counter plus isolated oscillator work amidst 

six PWM channels along including e10-bit analog to 

digital converters. It has USART or RS-232 for serial 

communication. There are two-master slave SPI 

linkups. It feeling get reorganize howbeit sovereignty 

on. It has 28- I/O lines.  

 ▪ Executing potential is 1.8 - 5.5V for 

Atmega328P  

 ▪ Temperature line is -40°C to 85°C 

 ▪ Speed size is 0 - 20 MHz at 1.8 - 5.5V  

 ▪ Low Power employment at 1 MHz, 1.8V, 25°C 

for ATmega328P: Active Mode: 0.2 mA, Power-

down Mode: 0.1 µA, Power-save Mode: 0.75 µA 

(Including 32 kHz RTC)  

 

GPRS:  

It is really a same old set created per person European 

Telecommunications Standards Institute (ETSI) to 

depict conventions briefly era (2G) digital cell phone 

systems used by cellular devices. A Modem is actually 

a gimmick and that tweaks and demodulates motions 

as vital to tournament the writing prerequisites. It 

regulates an easy internuncio indicate to make secret 

automated documentation, and to boot demodulates 

this sort of collector indicate to translate the 

transported testimony. A GSM rank has a RS232 

unveil for continued novel not to mention an out of 

doors verge of collapse. For this situation, the publish 

cruise (TX) of one's PC's Serial levy eat the get drag 

(Rx) of the GSM limit's RS-232 transport. The send 

prick (TX) of the RS-232 of GSM component ingest 

get dig (Rx) of microcontroller's taking place 

communique plaster. Furthermore, the taking place 

broadcast punch of one's microcontroller have effects 

on the get punch of the PC's Serial berth 

 
Figure 3 

 

LCD (Liquid Crystal Display)  

LCD (Liquid Crystal Display) select is really a 

numerical feature item amidst 16x2 proposition. LCD 

established present is curiously essential segment and 

is often pre-owned as removed of diverse gadgets and 

circuits. These measures hang greater than hebdomad 

elements and the several multi division LEDs. Ton 

this spot throng styles of LCD‟s prefer 16x2 and 20x4. 

But, attending in this try we use 16x2 dot forge LCD. 

 

 
Figure 4.16x2 Liquid lucent exhibit 

 

SENSORS:  

The gas sensor reacts to the gas personality 

automatically. Sensors normally enlist a loud alert to 

alarm other folks with the intention to refrain from 

destructive gas being detected. Here we use MQ2 

sensor which provides acquaintance picture to the 

microcontroller.   
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Figure 5 

 

TEMPERATURE SENSORS:  

Temperature sensors are utilized as part of a variety of 

projects alongside dinners dealing near HVAC simple 

regulate, legitimate gadgets, intention overseeing and 

car nether the mantilla checking (e.g., coolant, air 

disclosure, firkin mind temperatures, whatnot.). 

Temperature sensors are inclined to status warm 

temperature to make sure that fact a cage is both; 

spare in a reasonable mixture, donating settle 

application of that fact account, or showdown a 

prescribed coincidence even though overseeing 

grievous warm temperature, threats, or divide scaling 

focuses.  

 

Humidity sensor:  

Moisture or spray smog found in air is termed 

„Humidity‟. The in the direction of bathe moisture 

probable can have effects on creature condolence and 

you will quite a few assembling approaches in firms. 

The intimacy of moisten steam you will also impacts a 

number of original, brew, and real systems.  

 
Figure 6 

Mugginess consideration in operations is number one 

in thought sweeping may persuade the industry fee of 

one's complain and the verdure and safeness of one's 

work force. Henceforth, evaporation detecting is 

obligatory, specially contained in the cope with 

frameworks for automated approaches and child pity.  

 

III. SOFTWARE DESCRIPTION 

 

Arduino IDE:  

The Arduino IDE OS/2 is unquestionably a liberate 

result in register, ballgame we will have the case 

codes for the beginners. In Present synopsis we 

discover lot of versions contained in the Arduino IDE 

in which the version1.0.5 is worn. It is 

straightforward to enrol in the Arduino Board with 

PC. 

 

Working:  

 This process may be used to reliable our dwelling 

house even if we're not in abode beginning at various 

kinds of accidents. The sensors sends data to 

microcontroller and the controller displays on LCD 

and sends the same data to GPRS where the 

transmitted data is received and updated in the 

channel created in thing speak.  

 

Experimental Set up The experimental setup of 

proposed system is as follows:  

 
Figure 7 

 

RESULTS:  

The data updated in the channel are as shown below 

along with the date and time. 
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 This system is much useful in International Space 

Station (ISS) for astronauts, High altitude Balloon 

(HAB) for weather forecasting, home automation.  

1. In Home security system  

2. In Industries.  

3. In Mines, to detect and secure the workers 

from harmful gases at any place etc.,  

 

IV. CONCLUSION 

 

IOT plays a necessary act modern and it'll achieve the 

office of a crafty buzz. The natural factors similar to 

heat, moisture, precipitation, gas is essential to visual 

display unit constantly with a view to save you the 

earth (situation) originating at warmth. In our 

recommended technique we measure temperature, 

humidity and gas through sensors and update the 

same in the channel created in thing speak through 

GPRS. This system forms the prototype for the future 

advanced automation inventions and increases the 

number of things that can be connected to the 

Internet through IOT.  
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ABSTRACT 
 

In this paper presents a methodology for optimal placement and sizing of DG with due consideration to relay 

coordination is proposed here. The impact analysis of the numberof DGs, their locations and capacities upon 

short circuit currents will be done so that an optimal DG placement to maximize the penetration level of DG in 

distribution networks without changing the original relay protection schemes is obtained. Genetic Algorithm 

(GA) is used for finding the optimal location and sizing of DG in Distribution Networks. Simulation studies 

have been carried out on a radial test distribution network to verify the effectiveness the proposed system. 

Keywords:Distributed generation (DG), appropriation network, genetic Algorithm (GA), ideal position, ideal 

estimating, and transfer protection. 

 

I. INTRODUCTION 

 

The Pursuit of maintainable, clean, and effective 

vitality advancement, the consistently expanding 

requirement for electrical power generation, and tight 

requirements over the development of new 

transmission lines for long separation control 

transmission have made expanded interests in 

distributed generation (DG). DG frameworks or 

sources (DGs) are measured in structure and less 

exorbitant to assemble, regularly put at the 

appropriation level at or close load focuses, and are 

little in estimate (with respect to the power limit of 

the framework in which they are set). Whenever 

possible, DGs can be deliberately set in circulation 

systems for matrix support, lessening power 

misfortunes and on-crest working expenses, and 

enhancing voltage profiles and stack factors. Be that 

as it may, if not very much oversaw, DGs can likewise 

expedite antagonistic affects the circulation systems, 

especially the security transfers in the framework 

where they are introduced. Customarily, a dispersion 

organize comprises of outspread feeders with a 

solitary age source (i.e., the substation), which is 

furnished with current insurance gadgets at the 

circuit breakers (CBs) in the substation. After the 

establishment of DGs, the customary spiral circulation 

organize has different age sources. The changed 

extents and bearings of short circuit streams may 

prompt false and disappointment activities in 

insurance transfers that are designed for the first 

framework without DGs. Broad research has been 

done on the position and measuring of DGs with 

different target capacities, for example, lessening of 

energy misfortune, voltage profile change, and in 

addition lessening of operational cost and ecological 

impacts. Awesome surveys on the models, techniques, 

and the future research needs have been condensed. 

By the by, little exertion has been done on the ideal 

arrangement of DGs while thinking about the transfer 

assurance, which is additionally prove by the 

exhaustive review papers. Another control procedure 

to moderate the effect of DGs on insurance 

framework was considered. A technique to decide the 

most extreme admissible limit of a DG considering 

voltage, misfortune, and protection. The 

appropriation systems with one, two, or on the other 

hand three DG sources at various areas were talked 
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about. Utilizing the PSCAD, the effects of DG on 

feeder assurance wit superconducting flaw current 

limiter was examined. The impact of high DG 

infiltration on defensive gadget coordination was 

investigated and a versatile assurance conspires as an 

answer for the issues recognized was proposed. The 

sort, position and the limit of DG was talked about in 

on how symphonious substance and security working 

circumstances are influenced by DGs. This paper 

introduces an ideal DG arrangement and estimating 

strategy while considering the transfer insurance so 

the penetration level of DG will be boosted without 

evolving the first arrangement of hand-off assurance 

framework. The hamper are computed under various 

DG limits also, areas. Genetic algorithm (GA) is 

utilized to settle the improvement issue while the 

prerequisites forced by the first hand-off framework 

on reasonable short out streams are dealt with as the 

requirements in the streamlining procedure. The 

proposed strategy is checked on a broadly utilized 

three-feeder test appropriation arrange and a broadly 

utilized 33-hub test framework. The rest of this paper 

is sorted out as takes after. Area II talks about the 

effects of DG upon the dissemination arrange hand-

off assurance by means of illustrative cases. 

 

II.  IMPACT OF DG ON DISTRIBUTED 

NETWORK RELAY PROTECTION 

 

At the point when DGs are added to a distribution 

network, the current/ power streams turn out to be 

more confounded under both ordinary what's more, 

blame conditions because of the various sources in the 

network [18]. It is imperative and important to break 

down the effects of DGs on the selectivity, 

affectability, and dependability of the first hand-off 

insurance arrangement. In this area, illustrative cases 

are given for a straightforward framework (some 

portion of a genuine circulation organizes in 

Chongqing, China) of Fig. 1 when DGs are introduced 

at various hubs. Through the illustrative cases, the 

effects of DG on the blame streams at various areas 

are investigated for various DG limits. The case 

dissemination arrange in Fig. 1 has two 10.5 kV 

feeders and a short out limit of 200 MVA with a 

framework  

Comparable impedance (Zs) of 0.5 p .u. Lines L1, L2, 

L3, L4, and L6 are all a similar kind overhead lines at 

a length of 4, 4, 5, 5, and 4 km, individually. 

 

 

 

 

 

 

 

Fig. 1. Case two-feeder dispersion system with DGs 

introduced protection and reactance  

 

per unit length of the overhead line are r1 = 0.27 /km 

also, x1 = 0.347 /km. Lines L5 and L7 are underground 

links at a length of 10 and 6 km, individually. The 

protection also, reactance per unit length of the 

underground link are r1 = 0.259 /km and x1 = 0.093 

/km. The heap at every hub is 6 MVA with a power 

factor of 0.85 slacking. The hand-off insurance 

arrangements for these lines are immediate over-

current security and clear time over-current 

insurance. The hand-off settings are given in Table I. 

In the table, II operation is the prompt over-current 

security setting esteem, also, IIII operation is positive 

time over-current security setting esteem. With the 

end goal of representation, take feeder 1 in the 

framework for instance and consider only one DG 

introduced a 

 
Fig. 2. Equal circuit of a conveyance feeder with a DG 

introduced. 

(a)Distributed system with a single DG. (b) Equivalent 

circuit.hub C. 

 Fig. 2 demonstrates the comparable circuit of the 

feeder to figure hamper when blame happens at 

areaF1 (i.e., hub D). The separation between the 
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blame area and the substation is L, and L = L1+L2+L3 

with an aggregate impedance of Z. Note that the part 

(i.e., L4 and L5) after the blame area F1 isn't appeared 

in Fig. 2. Since L1, L2, and L3 are the  same compose 

electrical cables, the DG area can be spoken to by an 

area factor x, i.e., the separation between the 

substation what's more, the DG area is x × L and the 

relating line impedance is Z1 = x × Z, appeared in Fig. 

2. Zs is the framework comparable impedance and Z2 

is clearly (1 − x) × Z. The effects of DG on the 

upstream blame current (I1) and downstream blame 

current (I2) are unique. It can be promptly checked 

that the upstream blame current is debilitated while 

the downstream blame current is fortified. The 

abatement (or increment) in blame streams can cause 

transfers inability to trip (or false stumbling). To 

delineate the two kinds of effect on blame streams 

because of DG, the DG in Figs. 1 and 2 is expected to 

be a voltage wellspring of 1 p.u. behind an 

arrangement impedance Z dg,   dg is the sub transient 

reactance of the DG and SB is the base MVA (i.e., 100 

MVA in this paper) and Sdg is the limit of the DG. 

 

III. RELAY PROTECTION INTEGRATED DG 

OPTIMALSIZING AND PLACEMENT 

 

The reconciliation of DG muddles the insurance setup 

in dissemination arranges and may bring about false 

stumbling and additionally neglect to trip transfers. 

Keeping in mind the end goal to address these issues, 

anothehand-off security incorporated ideal DG 

position and estimating strategy is proposed in this 

paper. The goal is to boost DG limit however many as 

would be prudent while without influencing the 

current hand-off security. The necessities forced by 

the current hand-off plan on permissible short out 

streams are dealt with as the requirements in the 

improvement plan. GA is utilized to locate the ideal 

DG situation and estimating. 

 

 

A. Short-Circuit Currents in the Distribution 

Network with DG Connected 

In conventional circulation systems comprising of 

outspread feeders, it is advantageous to compute the 

short out current of each branch and the present 

stream is unidirectional, i.e., from the source (the 

substation) to the heap. Be that as it may, when DGs 

are introduced, the various sources in the dispersion 

arrange will change the short out current size as well 

as additionally headings. As examined in the past 

segment, the limits what's more, the areas of DG can 

impact sly affect the short out streams. In this 

segment, the superposition strategy is used to 

ascertain the short out streams in a run of the mill 

dispersion coordinate with different DGs associated. 

The technique is easy to utilize and simple to 

actualize. In the superposition technique, a blame 

condition of a conveyance arranges is made out of 

two sections, i.e., the typical segment what's more, 

the added substance blame segment. The typical part 

alludes to the state without blame in the framework, 

and the added substance blame segment centers 

around the effect of short out current. On the off 

chance that Z is the hub impedance framework in the 

framework without DGs, when a DG is associated 

with hub k, a branch between hub k and ground is 

included into the framework. This expansion will not 

change the general number of hubs and the request of 

the hub impedance network. Be that as it may, all the 

impedance components in the network should be 

refreshed utilizing the accompanying branch  

Expansion recipe:  

 
Where x dgk is the comparable generator impedance 

related with the DG; Zij, Zik, and Zkj speak to the 

common impedance between hubs I and j, hubs I and 

k, and hubs k and j, separately; Zij ,new signifies the 

new shared a great many change. For a system with 

numerous DGs, the comparing hub impedance 

framework Z new including DGs can At the point 

when a three-phase to ground blame happens at node 

f, the added substance blame part of the voltage 

vector is  
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It is noticed that for rearrangements the subscript 

"new" associated to the impedance image Z has been 

overlooked from that point. Utilizing (3) to get the 

added substance voltage changes, the hub voltage 

under disappointment condition is 

 

 
In cut off, it is generally accepted hub voltage is 

equivalent to 1.0 p. u. under ordinary conditions. 

Along these lines, (4) can be streamlined as 

 
The branch fault currents are 

 
where Zij is the impedance of the branch associating 

hubs I what's more, j when DGs are introduced. 

 

B.DG Optimization Problem Formulation with Relay 

Protection Integrated 

The impact of DGs on cut off is reliant on the limits 

and areas of DGs and the short out focuses in the 

framework. Along these lines, the short out streams 

are when all is said in done elements of the limits and 

areas of DGs, the topology and parameters of the 

dispersion organize, as well as the spots of short out 

issues, given as  

 
where I speaks to the branch streams under short out 

blame condition; z speaks to the structure and 

parameters of the appropriation arrange, sdg is the 

DG limit vector, and F contains the data of short out 

blame, for example, blame sort and blame area. On 

the off chance that there is no DG at hub j, the 

relating vector thing is zero, i.e., sdg ,j = 0. Keeping in 

mind the end goal to stay away from any adjustments 

to the current transfer insurance framework, the 

accompanying conditions must be fulfilled. At the 

point when a short out blame occurred toward the 

finish of the contiguous branch downstream of a DG 

hub, 

 

So as to maintain a strategic distance from any 

adjustments to the current transfer insurance 

framework, the accompanying conditions must be 

fulfilled.  

 

(1)When a short out blame occurred toward the 

finish of the nearby branch downstream of a DG hub, 

the decline of affectability in upstream insurances 

ought not prompt disappointment tasks (i.e., neglect 

to trip) in transfers, which can communicated as  

 
where I(2)  

 

I (z, sdg ,F) is the two-stage impede  

 

on branch I, IIII op,i is the setting of unequivocal 

time over-current transfers for the ith branch, and n 

is the number of upstream branches.  

2) When a short out blame happens toward the finish 

of the nearby branch downstream of a DG hub, the 

expansion of affectability in downstream assurances 

ought not prompt false stumbling in transfers, that is  

 

 
 

where Ii = f (z, sdg ,F) is the three-stage cut off 

streams on branch I, II op,i is the setting of quick 

over-current transfer for the ith branch, and m is the 

number of downstream branches.  

3) When a short out blame occurred on an adjoining 

feeder, the turn around streams from DGs to the 

blame point ought not bring about false stumbling of 

the transfer of the ordinary line where the DG is 

introduced, that is  

 

 
 

where Iri (z, sdg,F) is the three-stage switch cut off  
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current on branch I, II op, i is the setting of prompt 

over current transfers on the I the branch, and l is the 

number of branches which have switch current 

streams.  

 

4) moreover, keeping in mind the end goal to be more 

reasonable, two kind of DG limit confinements are 

considered too, counting the decline of affectability in 

upstream assurances ought not prompt 

disappointment tasks (i.e., neglect to trip) in transfers, 

which can communicated furthermore, keeping in 

mind the end goal to be more viable, two kind of DG 

limit restrictions are considered too, counting:  

a) restriction of aggregate DG limit, that is  

 

 
 

b) Restriction of every DG limit, that is  

 

 
 

where T max and Sam x ,j show the aggregate 

passable DG bondage constrain and the limit furthest 

reaches of the jth single DG, individually.  

 
C. Genetic Algorithm-Based Optimization Algorithm 

Implementation 

In this paper, GA is utilized to take care of the 

advancement issue . GA has been utilized as a part of 

numerous unpredictable applications because of its 

amazing benefits, for example, parallel processing, 

arbitrary look, and versatile enhancement. GA can be 

utilized to handle the improvement of various people 

in a gathering in the meantime by utilizing choice, 

hybrid, and change activities to look for the ideal 

arrangement in the arrangement space . 

(1)Fitness Associated With the Objective Function: 

As previously mentioned, our improvement objective 

is to expand the aggregate DG limit while without 

changing the current hand-off assurance, as given in 

(13). In like manner, the wellness to assessing people 

in the populace can be characterized as  

 

 
2) Encoding: The physical areas and limits of DGs 

ought to be changed over to the suitable factors 

which can be managed inside the GA. Without loss of 

all inclusive statement, it is accepted that an aggregate 

of n DGs will be introduced in an appropriation 

organize what's more, the limit factors of the n DGs 

are communicated as far as sdg1, . . . , sdgi . . . sdgn. In 

the event that there is no DG at hub I, at that point 

sdgi = 0; generally, sdgi = 0. Twofold, decimal, and 

representative coding plans are regularly used to 

change over genuine factors into the GA portrayal 

[31]. In this paper, decimal coding is utilized.  

3) GA Operations: The measure of individual 

populace (M) in GA is a vital factor influencing the 

proficiency and result of enhancement. Too little a 

populace can't guarantee the decent variety of 

populace and the improvement frequently falls into 

neighborhood ideal. Then again, if M is too huge, it 

will result in substantial calculation weight and low 

effectiveness. In this paper, M is hence set as 300. As 

needs be, hybrid rate is 0.7 and change rate is 0.02.  

 

The accompanying advances are taken in the GA 

strategy.  

1) Data Input: Distribution organize topology, line 

impedances and hand-off settings.  

2) Initialization: countless (000 in this paper) singular 

DG limit/area mixes are arbitrarily created as the 

underlying populace of DGs and checked to fulfill the 

limitations of over current insurances. For example, 

in Fig. 1, if DGs are permitted to put on 5 hubs (B, C, 

D, E, G), a qualified individual Dg 

3) Selection: The relative determination is utilized on 

the current populace pop(t) to get the people to come 

populace pop.  

4) Crossover: One-point hybrid system is connected 

on pop to produce the second era of populace pop (t)  
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5) Mutation: The uniform transformation task is 

utilized to produce the third era of populace pop 

 

(t) from pop (t, for example,  

 

 
 

6) Check whether the people in pop (t) fulfill the 

assurance imperatives. Provided that this is true, the 

qualified people will be kept in the people to come; 

else, they will be disposed of. 

 

IV. SIMULATION STUDIES 

 

A. Fourteen node system 

The proposed optimization method for DG sizing and 

placement has been first verified on a three-feeder 

test distribution network as shown in Fig.5.1. Two 

situations of deploying DGs on all the nodes and 

selected nodes are studied. The system is a radial 

distribution network, including three feeders, 14 

nodes, and 13 branches [28]. Total real and reactive 

power loads of the network are 28.7 MVA and 7.75 

MVAR. The relay settings of the test distribution 

network (in P.U.) are given in TABLE.5.2. First, it is 

assumed that DG sources can be added to any node 

except the root node, i.e., node 1, which is connected 

to the substation. 

 

Distribution network system 

In order to meet the protection coordination 

requirements of the existing relay system even after 

the DGs installation, the fault constraints need to be 

checked with the values in TABLE. 5.2 Where    
  is 

the setting value of the instantaneous over-current 

protection, and   
    is the setting value of definite time 

over-current protectionTABLE. .Relay settings of 

three-feeder distribution network 

 
Figure 4. Change of optimal Capacity of DG for Case I 

 

Table 1 

Number line    
     

    

 

 

CB1 

 

1-2 

 

1.9824 

 

0.6099 

 

CB2 

 

1-3 

 

1.9360 

 

1.2706 

 

CB3 

 

1-12 

 

1.9360 

 

0.4122 

 

CB4 

 

2-5 

 

1.5031 

 

0.1976 

 

CB5 

 

2-6 

 

1.6488 

 

0.2400 

 

CB6 

 

5-7 

 

1.4177 

 

0.1412 

 

CB7 

 

3-8 

 

1.6155 

 

0.8019 

 

CB8 

 

8-9 

 

1.3749 

 

0.3501 

 

 

CB9 

 

8-10 

 

1.3597 

 

0.0565 

 

CB10 

 

3-11 

 

1.5939 

 

0.0960 

 

CB11 

 

4-11 

 

1.5854 

 

0.0875 

 

CB12 

 

12-13 

 

1.6155 

 

0.2344 

 

CB13 

 

13-14 

 

1.513 

 

0.1694 
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Table. 2.Optimal sizing and placement of each DG for 

case I 

S.No Node DG Capacity 

1 2 0.2659 

2 3 0.8519 

3 4 0.8136 

4 5 0.7882 

5 6 1.0626 

6 7 0.1963 

7 8 0.9736 

8 9 2.6290 

9 10 0.4820 

10 11 0.3695 

11 12 1.2442 

12 13 0.8571 

13 14 1.6230 

 

The optimization process is shown in Fig. 5.2. The 

maximum allowable DG capacity is 12.1377 MVA. 

The optimal sizing and placement of each DG are 

given in TABLE. 5.3. 

 

B. Fourteen node system Case II 

Due to various practical constraints, not every node in 

the system can have DG installed. To consider this 

situation ,a second case study has been carried out for 

the scenario with selected nodes that are allowed to 

have DGs. The simulation study has been done for a 

scenario that only five nodes (i.e., nodes 6, 7, 10, 13, 

and 14) are selected to place DG sources. The DG 

sizing and locations are given in TABLE. 5.4 for this 

case. The optimization process isshowninFig.5.3. 

ThemaximumallowableDGcapacityis12.41 MVA. 

 
Figure 5.Change of optimal Capacity of DG for Case II 

 

 

 

Table. 3. Optimal sizing and placement of each DG 

for case II 

S.No Node DG Capacity 

1 6 0.8747 

2 7 2.8100 

3 10 2.6745 

4 13 2.5937 

5 14 3.4861 

 

C. Thirty Three node system 

The 33-node test system [29], shown in Fig.5.4, is 

used to further verify the effectiveness of the 

proposed optimization method for DG placement and 

sizing .In this case only four nodes are allowed to 

install DGs, the DG sizing and placements are given 

in TABLE. 5.5, with a total DG capacity of 3.2354 

MVA. The optimization Process is as shown in Fig.5.5. 

 
Figure 5. Thirty Three Node distribution network 

system 

 
 

Figure 6. Change of optimal Capacity of DG for Thirty 

three node system 

 

Table 4. Optimal sizing and placement of each DG for 

33 node system 

S. No Node DG Capacity 

1 2 0.0623 

2 6 0.5325 

3 17 0.3640 

4 24 0.3793 
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For the Fourteen Node system where the maximum 

allowable capacity of DG is set to 12.6 MVA 

 The maximum allowable DG capacity for Case 1 

Where DG is allowed to place at each node is 

12.1377 MVA. 

 For Case 2 where DG is allowed to place at only 

selected Nodes the maximum allowable capacity 

of DG is 12.41 MVA. 

For the Thirty three Node system where the 

maximum allowable capacity of DG is set to 3.7 MVA 

For the Case where DG is allowed to place at only 

selected Nodes the maximum allowable capacity of 

DG is 2.957 MVA. 

V. CONCLUSION 

 

The integration of distributed generation (DG) 

sources can cause significant impacts on distribution 

networks, particularly the changes in magnitudes and 

directions of short circuit currents that may lead to 

false tripping or fail to trip over-current protection 

relays in the system. It is expensive and technically 

challenging to redesign/reconfigure and/or to replace 

the original protection system for a distribution 

network. If not appropriately handled, this issue can 

be a big hurdle before the wide use of DG.A relay 

protection integrated optimal DG placement and 

sizing method to maximize the penetration level of 

DG without changing the original relay protection 

system. Based on the impact analysis of the number of 

DGs, their locations and capacities upon short circuit 

currents, this project presents an optimal DG 

placement method to maximize the penetration level 

of DG in distribution networks without changing the 

original relay protection schemes. Genetic algorithm 

is used to find the optimal locations and sizes of DG in 

distribution networks. The proposed method has been 

verified on a widely used three-feeder test 

distribution network and a widely used 33-node 

distribution network to show the effectiveness of the 

proposed method .The simulation results under 

different scenarios show the effectiveness of the 

method. 
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ABSTRACT 
 

We are designing a project called RFID based smart trolley system in which we are using RFID and ZIGBEE 

technology. This system is implemented to eliminate the drawbacks of barcode scanning based billing system. 

In old system people suffer from time wastage by standing in the long queues. 

 

I. INTRODUCTION 

 

In the proposed system we are attaching RFID reader 

to every trolley. When a product is placed in a trolley 

it reads 12 digit ID number from RFID tag .After that 

it sends data to the central billing system w.r.t. to 

code implemented on the IDE. 

 

Existing System: 

In the Existing system the barcode scanner is used to 

scan barcode of each and every product by the seller 

at one place. The customers wait in a long queue for 

billing of the products  

 

Disadvantages: 

 Time wastage 

 Hard to place the Product in exactly in 

between Sensors to identify. 

 Difficult to identify the Product. 

 

Proposed System: 

In the Proposed System we have implemented the 

system efficiently to transfer the Data Successfully to 

the Billing Session. In this System we are using RFID 

Reader and Zig-Bee to Data Transferring. 

 

 

II. BLOCK DIAGRAM 

 

Transmitter circuit: 

 
Figure 1 

 

Hardware requirement: 

Arduino: 

The Arduino Micro Controller is a open source 

platform which has on chip controller with power 

supply jack, serial port, crystal oscillator with 

frequency 16 MHZ. 

 

It has 6 analog pins,14 digital pins and some supply 

pins. They are different boards like Arduino Nano, 

Arduino Uno, Arduino mega etc.., 

LCD module 

Zig-bee TX 
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Figure 2 

ATMEGA328P FEATURES: 

 Elite constancy, Low Power use with 8-Bit 

Microcontroller. 

  Advanced Reduced Instruction Set Computer 

(RISC) Architecture which has the going with 

parts as takes after 

 It has 131 Strong Instructions. 

 Most executable instruction is single clock 

cycle. 

 It escort totally static operation 

 It has senior non-whimsical Memory Segments 

 It has 32 KB  In-scheme self-designed Flash 

memory 

 It has 1KB EEPROM 

 It has 2KB Intramural static RAM  

 facultative boot code territory with self-

deciding jolt bits which has both In-System 

planned by on-chip boot loader program and 

absolute read while create operation 

 The program can bolted with the help of the item 

security. 

 A segment of the periphery components are 

according to the accompanying 

 There are two 8-bit clocks counters with free 

re-scale and consider mode 

 There are two 8-bit clocks/counters with 

independent re-scale and think about mode 

 It has consistent counter with detached 

oscillator work 

 It has six pulse width modulation channels 

 It has 10-bit analog to digital converter in TQFP 

and QFN 

 An arrangement of  10-bit ADC in Plastic DIP 

 A USART for serial communication 

 There are two-master slave SPI linkup’s 

 Special features of the microcontroller are 

detailed:  

 It was reset when power on. 

 It has on chip internal Oscillator 

 An extra 6 sleep modes are available, stand-by 

mode is also available 

 It has 28 Input and Output  lines in plastic DIP 

 It was operate in 1.8 - 5.5 Volts 

 

POWER SUPPLY: 

It is a circuit which converts AC to DC. It is very 

essential circuit required for any electronic gadget 

like mobile, laptop,etc.., 

 

Some Basic components used in Power Supply: 

Transformers 

Transformer is an electrical component which 

transfers electrical energy from one circuit to 

another circuit by changing its voltage strength. 

 

Here we are using step down transformer for 

reducing 230 V to 12 v. 

 
Figure 3 

Basically, there are two sides in a transformer one 

is primary coil and other one is secondary coil. 

Rectifier: 

Rectifier is an electronic component which 

converts AC to pulsating DC. 

 

Here we are using four diodes as a bridge rectifier 

which has high efficiency. 
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Figure 4 

It doesn’t change voltage strength. 

Capacitors: 

Capacitors are used to convert pulsating DC to 

smooth pure DC. It filters small AC components. 

 
Figure 5 

Voltage regulators: 

Voltage regulator is used to regulate constant 

voltage. Here we are using 7805IC 

This can output 5 V DC. 

 

 
Figure 6 

LCD: 

LCD (Liquid Crystal Display) screen is a digital 

display module and discover a vast hodgepodge of 

employments. A 16x2 LCD show is fantastically basic 

module and is commonly used as a piece of numerous 

gadgets and circuits. These modules are supported 

more than seven elements and different multi 

segment LEDs. 

 

The fee enlist shops the summon directions given to 

the LCD. A summon is a heading given to LCD to do a 

predefined undertaking like presenting it, clearing its 

show, setting the cursor work, controlling exhibit the 

cetera. The measurements enroll shops the insights to 

be appeared on the LCD. The facts are the ASCII 

estimation of the character to be proven at the LCD. 

Snap to soak up more about inner structure of a LCD.  

There are numerous styles of LCD’s like 16x2 and 

20x4. Here on this challenge we use 16x2 LCD. Here 

we use dot matrix LCD. 

 

Pin Diagram:  

 
Figure 7 

RFID: 

Radio Frequency for Identification (RFID) which is 

used for authentication of any object or a person. This 

module consists of RFID reader and tags. Each and 

every tag has unique 12 digit ID number. RFID reader 

is used to read 12 digit number. 

 
Figure 8 

 

 

 

http://www.engineersgarage.com/rfid-radio-frequency-identification-and-detection
http://www.engineersgarage.com/rfid-radio-frequency-identification-and-detection
http://www.engineersgarage.com/rfid-radio-frequency-identification-and-detection
http://www.engineersgarage.com/rfid-radio-frequency-identification-and-detection
http://www.engineersgarage.com/rfid-radio-frequency-identification-and-detection
http://www.engineersgarage.com/rfid-radio-frequency-identification-and-detection
http://www.engineersgarage.com/rfid-radio-frequency-identification-and-detection
http://www.engineersgarage.com/rfid-radio-frequency-identification-and-detection
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ZIGBEE MODULE 

ZigBee Module is a wireless communication module 

which is cost effective. Its main function is to act as 

both transmitter and receiver. It is used in limited 

area application only.  

 

Software Description: 

Arduino IDE: 

The Arduino IDE is a open source programming 

platform where we can found collection of examples 

for different modules. It used to interface different 

new modules with predefined functions easily. 

 

III. WORKING OF THE PROJECT 

 

In this project, we use following components are 

arduino, RFID reader and tags, zigbee. RFID reader is 

used to read ID number and display the cost details of 

the product on the LCD. By using zigbee modules the 

data is transferred to Personal computer. After 

completing shopping, it displays total cost .  

 

APPLICATIONS: 

 Easy shopping  

 Super markets 

 Industries  

ADVANTAGES: 

 Easy Handling 

 Smart Usage 

 No Waiting 

IV. CONCLUSION 

 

In this project, we have developed a system for 

shopping by using RFID and zigbee technology  
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ABSTRACT 

 

In the past few years automotive companies have been searching for technological advantages to increase fuel 

millage in order to protect the environment, while still providing an enjoyable driving experience for their 

customers. With gas prices on the rise, the average American wants a car that can do everyday activities whilst 

spending the least amount of fuel possible. Not only customers are demanding for better gas millage, but the 

government as well. Oxy-Hydrogen gas has recently been introduce to the auto industry as new source of 

energy. The present work purpose the design of a new device attached to the engine to integrate an HHO 

production system with gasoline engine. In fact, President Obama passed the Fuel Economy Reform Act, which 

states that by the year 2025 new cars are to have gas millage of 54.5 miles per gallon. In our senior thesis we 

will attempt to address this issue by designing and building an HHO generator. This generator uses the 

principle of electrolysis to split water into its two molecules, hydrogen and oxygen, in gas form. This gas will be 

introduced into the combustion chamber of an engine to increase its power, burn less gas, and exhaust water 

particles out to the environment. 

Keywords: HHO, Hydrogen Cell 

 

I. INTRODUCTION 

 

Hydrogen powered bikes are those in which 

―HYDROGEN CELL‖ is used to produce a fraction of 

power for driving the bike. This results in decrease 

the fuel(petrol) thus increasing the mileage of the 

bikes. hydrogen gas kit is latest innovation to increase 

mileage and power of vehicle.HHO kit. 

 

Combustion of fossil fuels has caused serious problems 

to the environment and the geopolitical climate of the 

world. The main negative effects on the environment 

by Fossil fuel combustion are emissions of NOx, CO, 

CO2, and unburned hydrocarbons. The main negative 

effect of burning fossil fuel on the geopolitical climate 

is the lack in supply of these fuels and the effect 

pollution has on politics. 

  

Hydrogen is a clean fuel which on combustion 

produces water vapour as the only product. The use of 

hydrogen in IC engines not only help increase the 

efficiency of it but also it helps to reduce pollution 

and reduce the poisonous gases like carbon monoxide, 

nitrous oxide etc. The use of hydrogen helps to reduce 

their use and hence prevent the depletion of these 

precious natural resources. Through a process of 

electrolysis water that is in a sealed container under 

your hood is converting to HO gas. This gas is than 

introduce to airflow in the intake manifold using your 

engine vacuum. This gas is than mixed with the fuel 

providing better mileage. 

 

II. LITERATURE SURVEY 

 

HISTORICAL BACKGROUND 

 

https://engineering.careers360.com/guru-nanak-institute-of-engineering-and-technology-nagpur
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In the beginning, all engine experiments were 

designed for burning a variety of gases, including 

natural gas, hydrogen, and propane. There had been 

many investigations on hydrogen enriched 

combustion in internal combustion engines. Rivaz 

(1807) of Switzerland invented an internal 

combustion engine with electric ignition which used 

the mixture of hydrogen and oxygen as fuel. He 

designed a car for his engine. This was the first 

internal combustion powered automobile (Bruno 

1996, Ackermann 2001, Dutton 2006). Later, he 

obtained French patent for his invention in 1807. The 

sketch of his engine taken from his patent is shown in 

Figure 2.1. Cecil (1820) described a hydrogen engine 

in his paper entitled "On the application of hydrogen 

gas to produce a moving power in machinery; with a 

description of an engine which is moved by pressure 

of the atmosphere upon a vacuum caused by 

explosions of hydrogen gas and atmospheric air." In 

this document, he explained how to use the energy of 

hydrogen to power an engine and how the hydrogen 

engine could be built. This is probably one of the 

most primitive inventions made in hydrogen-fueled 

engines.  

  

COMBUSTION OF HYDROGEN WITH GASOLINE 

 

Stebar & Parks (1974) investigated about the 

hydrogen supplementation by means of extending 

lean operating limits of gasoline engines to control 

the NOX emissions. They carried out their test in a 

single cylinder engine. Their results showed that 

small additions of hydrogen to the fuel resulted in 

very low NOX and CO emissions for hydrogen-

isooctane mixtures leaner than 0.55 equivalence ratio. 

They also obtained significant improvement in 

thermal efficiency beyond isooctane lean limit 

operation. However, HC emissions increased 

markedly at these lean conditions. They concluded 

that the success of hydrogen supplemented fuel 

approach would ultimately hinge on the development 

of both a means of controlling hydrocarbon emissions 

and a suitable hydrogen source on board the vehicle. 

Houseman & Hoehn (1974) presented the first engine 

dynamometer test results for a modified fuel system 

based on hydrogen enrichment for a V-8 IC engine. 

The engine burnt mixtures of gasoline and hydrogen 

under ultra lean conditions and yielded extremely 

low NOX emissions with increased engine efficiency. 

They produced hydrogen in a compact on-board 

generator from 45 gasoline and air. They cooled 

hydrogen-rich product gas and mixed with the 

normal combustion air in a modified carburettor. The 

engine was then operated in the conventional manner 

on atomized gasoline with spark ignition, but with 

hydrogen-enriched air and with a high spark advance 

of 40°-50° BTDC. Thus the engine received two 

charges of fuel: a charge of gaseous fuel from the 

hydrogen generator, and the normal gasoline charge. 

The results on hydrogen enrichment were compared 

with the 1973 V-8 baseline stock engine with 

emission controls and the same engine without 

controls and operated at maximum efficiency under 

lean conditions. Relative to the stock 1973 350 CID 

engine, an approximate 10% reduction in brake 

specific fuel consumption was measured over the 

entire level road load speed range. For the same 

condition, NOX emissions were reduced to below the 

equivalent 1977 EPA Standards. Rose (1995) made 

researches on the method and apparatus for 

enhancing combustion in an ICE through electrolysis 

and produced hydrogen along with oxygen yielded 

enhanced combustion at low engine loads for all types 

of engines.  

III. METHODOLOGY 

 

 
 

 This works on the principal of electrolysis process. 

Electrolysis is the process that converts water to gas. 

The electrical supply for the process is used from your 
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Vehicles battery and alternator. An electrical power 

source is connected to the two electrode materials 

which are placed in the water. Hydrogen will appear 

at the cathode (the negatively charged electrode, 

where electrons enter the water), and oxygen will 

appear at the anode material (the positively charged 

electrode) reduction at cathode and oxidation at 

anode occurs According to ideal faradic efficiency. 

The amount of hydrogen generated is twice the 

number of moles of oxygen and both are proportional 

to the total electrical charge conducted by the 

electrodes solution. 

 

 The hydrogen generated at cathode is fed to the inlet 

manifold that is in air hose pipe of the carburettor, 

then this gas mix with the coming air from the air 

filter when the vacuum is created by the piston 

movement from TDC to BDC. As the hydrogen or HO 

gas mixed with air then it goes to engine cylinder 

with gasoline during suction stroke of the engine. At 

the end of compression stroke the spark is generated 

from the cold rated spark plug the combustion of 

gasoline and HO gas occurs. HHO itself contains 1/3 

oxygen by volume and 2/3 hydrogen (which has an 

octane rating of 130). The hydrogen explosion is so 

fast that it fills the combustion cylinder at least 3 

times faster, then the gasoline explosion and 

subsequent ignites the gasoline from all directions. 

Hence more power is generated consequently, the 

mileage of our bike gets increased. Some basics the 

burn speed of hydrogen is 0.098 to 0.197 f t/min (3 to 

6 cm/min) compared gasoline´s 0.00656 to 0.0295 f 

t/min (0.2 to 0.9 cm/min). 

 

IV. RESULT AND CALCULATION 

RESULT 

Without Hydrogen 

Trial 

no. 

Amount of 

Gasoline 

Consumption 

Distance 

covered 

in KM 

Distance 

covered 

in Miles 

1 100ml 4.5 2.8 

2 150ml 6.5 4.0 

3 200ml 9.0 5.58 

 

With Hydrogen 

Trial 

no. 

Amount of 

gasoline 

Consumption 

Distance 

covered 

in KM 

Distance 

covered 

in Miles 

1 100ml 6.8 4.21 

2 150ml 9.5 5.9 

3 200ml 10.5 6.51 

 

V. CONCLUSION 

 

It is advantageous to use Brown’s gas enriched air is a 

fuel in internal combustion engine. Significant impact 

on brake thermal efficiency and brake power is 

observed upon the addition of Brown’s gas enriched 

air. Fuel consumption and other emission viz: NOx 

and smoke emission are reduced to considerable 

amount. Hydrogen fuel enhancement from 

electrolysis (utilizing automotive alternators) has 

been promoted for use with gasoline powered diesel 

trucks, although electrolysis based designs have 

repeatedly failed efficiency tests and contradict 

widely accepted law of thermodynamics. This project 

is help our country to be energy independence if it is 

used in a proper way. It will make INDIA free from 

pollution that is going to be a major problem of the 

world. 
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ABSTRACT 

 

Phytoremediation is the name given to a set of technologies that use different plants as a containment, 

destruction, or an extraction technique. Phytoremediation as a remediation technology that has been receiving 

attention lately as the results from field trials indicate a cost savings compared to conventional treatments. The 

use of plants and associated microorganisms to remove, contain, inactivate, or degrade harmful environmental 

contaminants (generally termed phytoremediation) and to revitalize contaminated sites is gaining more and 

more attention. In this review, prerequisites for a successful remediation will be discussed. The performance of 

phytoremediation as an environmental remediation technology indeed depends on several factors including the 

extent of soil contamination. Phytoremediation is an emerging and eco-friendly green engineering technology 

that utilizes the natural properties of plants to remediate contaminated soils, water and sediments. Soil 

contamination by various inorganic and organic compounds has been a worldwide concern, and 

phytoremediation has been received increasing attention for remediation of these contaminants. However, the 

practical application of phytoremediation has been limited because of its low remediation efficiency. This paper 

addresses phytoremediation on its characteristics, research status, with emphasis on description of its practical 

application in management and remediation of soil contaminated sites 

 

Keywords: Phytoremediation, Heavy Metals In Contaminated Soi, Rizosphere, Plant Species. 

 

I. INTRODUCTION 

 

Soil is the fundamental foundation of our agricultural 

resources, food security, global economy and 

environmental quality. With the development of 

urbanization and industrialization, soils have become 

increasingly polluted by heavy metals and organic 

pollutants, which threaten ecosystems, surface and 

ground waters, food safety and human health. Hence, 

there is a great need to develop effective technologies 

for sustainable management and remediation of the 

contaminated soils. There are conventionally 

physicochemical soil bremediation engineering 

techniques such as soil washing, incineration, 

solidification, vapor extraction, thermal desorption, 

and disposal as waste, anyway, these methods usually 

cause secondary air or groundwater pollution, and/or 

destroy the plant productive properties of soils. 

Moreover, they are usually extremely high in cost, 

limiting their extensive application particularly in 

developing countries and for remediation of 

agricultural soils. 
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Phytoremediation has been increasingly received 

attentions over the recent decades, as an emerging 

and eco-friendly approach that utilizes the natural 

properties of plants to remediate contaminated soils. 

By growing plants in the contaminated sites, 

contaminants in soils will be removed, immobilized, 

or degraded, and the cost is much less .expensive than 

other traditional methods  This paper describes 

phytoremediation on its characteristics, research 

status, as well as its practical application on 

management and remediation of contaminated soils 

with study cases. 

 

PHYTOREMEDIATION : FUNDAMENTAL 

PROCESSES  

                                                  

 
 

Phytoextraction Plants absorb contaminants and store 

in above-ground shoots and the harvestable parts of 

roots. Phytostabilization Roots and their exudates 

immobilize contaminants through adsorption, 

accumulation, precipitation within the root zone, and 

thus prevent the spreading of contaminants. 

Phytodegradation Plant enzymatic breakdown of 

organic contaminants, both internally and through 

secreted enzymes. 

 

Rhizodegradation (phytostimulation) Plant roots 

stimulate soil microbial communities in plant root 

zones to break down contaminants. 

Phytovolatilization Contaminants taken up by the 

roots through the plants to the leaves and are 

volatized through stomata where gas exchange occurs. 

 

OBJECTIVES :  the objective of this study is to 

calculate the reduction of heavy metals in a soil using 

Phytoremediation technique. 

 

II. MATERIALS AND METHODS 

 

1. Selection of suitable site: 

We selected a site of a steel plant outlet which is 

situated near a village. The villagers told us that 

the grown of the agricultural crops is slow. So we 

decided to find out is this happening because of 

the contamination of soil due the heavy metals or 

not. 

2. Collection of soil sample :  

We took our first soil sample near the end of 

the outlet. The second one was 3 m from the 

near end of our first sample. The third one 

was 6 m from the near end. 

3. Testing and study of soil sample: 

Before the plantation we took some test in 

which we found out that the soil sample is not 

fully contaminated but it has higher 

percentage of lead (pb) and cadmium(cd). The 

percentage of lead was around 35 mg/kg, and 

cadmium was 0.014. The soil was not actually 

fully contaminated but the presence of 

cadmium was not good. Cadmium is harmful 

for human body plants do not get affected by 

it. 

4. Observation and study of plants : 

Plants of brassica family are usually used for 

Phytoremediation technique. Mustard was a 

common plant for Phytoremediation 

technique. Another plant we used was 

amaranthus plant. We planted them in 

ecofriendly environment in 6 earthen pots for 

each sample for each species. 
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III. RESULTS AND DISCUSSION 

Observation table 
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S
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ed 
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01 

 Sa 6 Amara

nthus 

31  ----
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As per observation table we can see that there is 

considerable reduction in both the metals .these 

reduction can be explained with the help of following 

graph.  

 
 

 
  

 

 
 

IV. CONCLUSION 

 

From the above experiment we can see that 

Phytoremediation of contaminated soil is practically 

possible. 
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ABSTRACT 

 

In building construction brick is one of the major ingredients in the material used for construction. In the 

process of brick making, it has to be burn in kiln which introduced to evolve the CO2 gas in major quantity. 

This CO2 gas pollutes the environment. So the solution on this disadvantage of the burnt clay bricks is 

replacing the bricks with another material i.e. bricks made from mud and straw. Today we need cost effective 

and environment friendly material which not pollute the environment. Therefore we can use the mud and 

straw for making an affordable house. This project report consist of use of tile faced mud block in construction 

as a brick which the mud block is made with mixing straw in it and its one side is faced with water proofing tile 

to resist the climate and use as a brick in construction.  

Keywords: Mud Wall, Proofing Tile,Tile Faced Mud Block. 

 

I. INTRODUCTION 

 

The developing countries have critical shortages of 

housing, schools, hospitals, and other vital buildings 

and services. Furthermore, construction of new 

buildings is currently seriously inadequate; the 

present rate of construction in developing countries is 

generally sufficient to meet the needs of only 10% of 

the net increase in population per year. As the 

shortage of buildings becomes worse, more efforts are 

being made to develop cheap, serviceable, and easily 

assembled building materials. 

 

A hundred years ago, there were a lot of forests, 

which were our main material resources for building 

constructions. However, nowadays, our forests are 

almost gone, and woods for constructions are rare. 

This is because of rapidly increasing population and 

their dwelling demand. Currently, the majority of 

developing countries are faced with a problem of 

providing adequate and affordable housing in 

sufficient numbers. In the last few decades, shelter 

conditions have been worsening: resources have 

remained scarce, housing demand has risen and the 

urgency to provide immediate practical solutions has 

become more sensitive. Adequate shelter is one of the 

most important basic human needs. However, 25% of 

the world's population does not have any fixed home, 

and 50% of the urban population lives in slums. 

Indeed, 80% of urban settlements in developing 

countries consist of slums and spontaneous 

settlements made of temporary materials. 

 

Soil is widely used in the traditional construction of 

mud houses. soil is the most abundant building 

material. It has been used as a construction material 

since early times and it still remains the most 

extensively used material for construction of houses. 

We used the soil with mixing it with straw to make 

the mud block stronger. And straw works like a 

reinforcement agent in the mud block. To modify the 

outer face of mud wall we make the change in it, the 

outer face is faced with water resisting tile to increase 
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the durability of wall and reduce the maintenance 

cost of the mud wall. 

 

II. PROBLEM STATEMENT   

 

The depletion of building resources like timber, 

bamboo and thatch have progressively made the 

village house builder’s jobs more and more difficult. 

Timber used to be the principal structural material 

while bamboo came in handy for almost everything. 

Shrinking forests have contributed to removing 

timber and bamboo from ther each of the poor. Local 

mud fortresses or garhis furnished excellent building 

mud. These garhis are getting extinct and the resource 

drying out. Black cotton soil is unfit for wall making, 

but it has good binding properties, with bhaswa and 

murrum soil. The need therefore is to have a roof 

timber or thatch along with mud walls using 

ordinarily available soil.  

  

  

 
Figure 1. Wall succumb due to rain fall 

  

III. LITERATURE REVIEW   

 

Currently, the construction industry accounts for a 

large portion of total global consumption of material 

and energy. This consumption has been estimated to 

be 50% of global material use, and 40% of global 

energy use. Growth in this consumption is tied 

directly to global economic growth. Additionally, the 

current state of the world economy growth is in 

developing nations, especially in Asia and Africa. 

Economic growth provides the means to develop and 

implement cleaner, more efficient technologies. 

Unfortunately, economic growth in these developing 

countries is often begin at the expense of the 

environment, until a point is reached where the 

accumulated wealth of a nation makes the 

implementation of more environmentally caring 

technologies feasible. Since many of the countries 

driving global economic growth have not yet reached 

this point, it is clear that there is significant expense 

of nature for improvement of industrial practices in 

these countries. 

Currently, there are extremely wide variety of 

alternative construction materials and techniques 

which are used around the world. Soil is one of the 

natural building materials, which is absolutely 

different from wood, rock, cement or metal. Mud can 

be formed for our shelters and it can be reformed or 

recycling ease back to nature, to be simple soil on 

earth. Moreover, mud can match with all 

environments and good for being a passive air-

conditioning system. Reusability of mud creates 

tremendous reduction in environmental impact, 

energy use and capital expenditure. Mud house from 

earth or soil is one of the most widely used traditional 

building materials throughout the world. Currently, 

one-third of world population stills live in mud house. 

It can be found mostly in hot-dry and arid area such 

as some parts of India, Nepal, China, African 

continent and even in the West Side of North and 

South American continent. 

IV. METHODOLOGY 

 

We had study about the mud wall in mud house 

construction for the poor people, who does not afford 

normal house. So we decide to make tile faced mud 

block for the building construction as per the villagers 

economic purpose. For the making of tile faced mud 

block, we had done research on mud wall, various 

types of soil like murrum, black cotton soil, etc  and 

wheat straw to collect all the information from net 

search. 

After the collection of all the materials. We made 

various test with it, such as sieve analysis of the soil, 

moisture content test etc. the mixture of bhaswah, 
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black cotton soil, white soil and wheat straw with the 

ratio 4:1:1 of all soil and 5% of wheat straw. Once the 

tile faced mud block is made, the various tests are 

conducted on it. We made the model by using the tile 

faced mud block and various tests are done on it, such 

as indoor and outdoor temperature and humidity. 

 

Figure 2. Tile faced mud block 

 

V. RESULT AND CONCLUSION 

 

According to our research, we had study about the 

mud wall in mud house construction for the poor 

people, who does not afford normal house. So we 

decide to make tile faced mud block for the building 

construction as per the villagers economic purpose. 

For the making of tile faced mud block, we had done 

research on mud wall, various types of soil like 

murrum, black cotton soil, etc. and wheat straw to 

collect all the information from net search. 

 

After the collection of all the materials. We made 

various test with it, such as sieve analysis of the soil, 

moisture content test etc. the mixture of bhaswah, 

black cotton soil, white soil and wheat straw with the 

ratio 4:1:1 of all soil and 5% of wheat straw. Once the 

tile faced mud block is made, the various tests are 

conducted on it. We made the model by using the tile 

faced mud block and various tests are done on it, such 

as indoor and outdoor temperature and humidity. 
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ABSTRACT 

 

Recognizing emotion from speech has become one the active research themes in speech processing and in 

applications based on human-computer interaction. This paper conducts an experimental study on recognizing 

emotions from human speech. The emotions considered for the experiments include neutral, anger, joy and 

sadness. The distinguish ability of emotional features in speech were studied first followed by emotion 

classification performed on a custom dataset. The classification was performed for different classifiers. One of 

the main feature attribute considered in the prepared dataset was the peak-to-peak distance obtained from the 

graphical representation of the speech signals. Emotion is defined as the positive or negative state of a 

person&rsquo;s mind which is related with a pattern of physiological activities. Emotions describe the mental 

state of a person. Sometimes in many applications such as military &amp; civilian applications , in police 

department , its necessary to access whether a speaker is talking genuine or not and becoming increasingly 

important in security systems. So this project deals with the conditions like , if the speaker is involved in a 

stressful activity then the speech signal will be the significant indicator of the psychological stress. In this 

project speakers speech will be analysed depending on short time spectrum of vowels. For that we will have to 

take sample of some speech signals since the factors such as mood , emosion , physical characteristics are 

contained in the speech signal 

Keywords : Emotion Analysis, Emotion Classification, Speech Processing, Mel-Frequency Cepstral 

Coefficients. 

 

I. INTRODUCTION 

 

Emotion classification is one of the most challenging 

tasks in a speech signal processing domain. The 

problem of speaker or speech recognition becomes 

relatively an easier one when compared with 

recognizing emotion from speech. Sound signal is one 

of the main medium of communication and it can be 

processed to recognize the speaker, speech or even 

emotion. The basic principle behind emotion 

recognition lies with analyzing the acoustic difference 

that occurs when uttering the same thing under 

different emotional situations. The mood of children 

is identified using speech signals. In addition to the 

features corresponding to the speaker and/or the 

speech, the sound signals do have some features that 

represent the emotional state of the speaker. The 

paper addresses the problem of emotion classification 

for human speech. The study is aimed at exploring 

dependencies the nature of utterance have with the 

human emotional state. Since the emotions have a 

direct influence on the nervous system, the heart rate 

also is affected by them. So the heart rate of a person 

can also be measured to get information about the 

emotional status of person. It is interesting to note 

that the speech signals are also a representative of the 

heart rate of the speaker since the heart rate also 

affects the speech. The work in says that if there is a 
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negative stimuli that causes negative emotion the 

heart rate decelerate more actively than when there is 

positive stimuli 

 

II. SPEECH EMOTION RECOGNISION SYSTEM 

 

Fig -1: proposed system block diagram 

 

The Mel-frequency cepstral coefficients (MFCC) are 

widely used in audio classification experiments due to 

its good performance. It extracts and represents 

features of speech signal. The Melcepstra takes short-

time spectral shape with important data about the 

quality of voice and production effects . To calculate 

these coefficients the cosine transform of real 

logarithm of the short-term spectrum of energy must 

be done. Then it is performed in melfrequency scale. 

Further, after pre-emphasizing the speech segments 

are windowed . The Hamming window used for this 

process is a simple window based on reduction of 

leakage effect. It smears energy from true signal 

frequency into neighboring ones thus negatively 

affecting the performance. It also contributes to 

avoiding the discontinuity of the speech signal in time 

domain that might occur during Fast Fourier 

Transform. The concept of windowing is based on 

multiplying the signal frames by window function 

 

III. FEATURE EXTRACTION 

 

Speech is partitioned into small intervals known as 

frames. The process of partitioning speech into frames 

based on the information they are carrying about 

emotion is known as feature extraction. Feature 

extraction is the vital step in SER (speech emotion 

recognition) system. Some of the features that helps 

to figure out emotions from speech are- 

 

3.1 PITCH: 

It is the main component of any speech which is 

defined as the lowness or highness of a voice as 

identified by the human ears. Pitch is dependent on 

the vibrations per second. The value of pitch 

parameter is extracted by using cepstrum in the 

frequency domain. Pitch helps in identifying the 

nutral and angry emotions from speech sample. 

 

3.2 ENERGY: - 

 

Intensity of the speech defines the energy level of 

speech. Energy level for each frame is calculated as 

first the square of all sample amplitude is done and 

then summing up the values of all the squared sample 

amplitudes 

 

3.3 PITCH DIFFERENCE AND ENERGY 

DIFFERENCE 

 

The difference between values of pitch or energy 

level of neighboring segments is use to categorized 

speech parameters into emotions. The more the 

fluctuation the more it is easier to reveal the lively 

emotions like happiness and anger 
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3.4 FORMANTS: - 

 

Formants are governed by the shape of the vocal tract 

and are manipulated by different emotions for eg, the 

state of excitement results in obtaining the higher 

mean values of the first formant frequency. The 

fundamental frequency(f0) helps in identifying happy 

emotion from speech samples. 

 

3.5 MEL-FREQUENCY CEPSTRUM 

COEFFICIENT (MFCC): - 

 

MFCC is the most vital parameter in which best 

describes the emotional state by using simple 

calculations. Mfcc also provides good frequency 

resolution when the speech frequency is low. MFCC 

based parameters show the energy migration in 

frequency domain and also helps in identifying 

phonetic characteristics of speech. 

 
Fig -2: MFCC Block Diagram 

 

 

 

 

 

 

 

IV. CLASSIFICATION ALGORITHM 

 

An emotional state classification has a vital role in 

emotion recognision system using speech. The 

accuracy of classification, on the basis of different 

features extracted from the speech samples of 

different emotional state.The classifier is provided by 

proper features values to classify emotions. There are 

various types of classifiers such as K Nearest 

Neighbour (KNN) and Gaussian mixture Model 

(GMM) & Support Vector machine (SVM). Using any 

of these algorithm, emotional state can classified. 

 

4.1 Support Vector Machine (SVM) Classifier : 

 

The main motive of the SVM classifier is to track 

down the hyper-planes with maximum obtainable 

margin that sets apart the data points into classes by 

identifying a weight vector and an offset. Support 

Vector Machine (SVM) classifier uses binary 

classification based on statistical learning theory.SVM 

transforms the original input set to a high 

dimensional feature space with the help of kernel 

function. This renovation can also be used for 

transforming non-linear problems. SVM can have a 

very good classification performance even when there 

is a limited training data set. SVM has the capability 

to generalize new and accurate data by using the 

trained models designed in the learning phase. An 

adjustable weighted segmentation (AWS) is proposed 

to improve the accuracy rate of SVM classifier. AWS 

is a very simple approach in which each segment is 

assigned with a weight vector based on the type of 

emotion and the weights assigned are adjustable 

according to the input data. 

 

V. CONCLUSIONS 

 

The paper explores the idea of detecting the 

emotional state of a person by speech processing 

techniques. The study on words and letters under 

different emotional situations proved that the 
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emotional state can alter the speech signal. The 

development of a software based agent for emotion 

detection and heart rate analysis can greatly improve 

telemedicine based systems can also be improved. 
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ABSTRACT 

 

(VAWT), present technological state, new finding through modelling work and future direction of VAWTs 

were reviewed. It was observed that VAWT plays a vital role in the present energy crisis. Ones can foresee that 

human being dwelling in a world with wind turbines and solar panels due to present energy crisis with the 

non-renewable energy. Wind energy has been identified as a promising renewable option Although the full life 

cycle accounting shows VAWTs are advantageous on a cost basis or materials basis over horizontal axis wind 

turbines (HAWTs), Currently the VAWTs do not generate enough electricity due to some challenges which 

discussed in this paper. Drag driven VAWT (Savonius type), lift driven VAWT (Darrieus type) and hybrid of 

both (D+S) turbine efficiencies can be increased by adding the deflector system that guides the wind towards 

the turbine blades. A lot of researches are ongoing at present in this level. From the vast survey of the present 

technological states of VAWT, it was observed that China is the leading researcher in this field for the past few 

years while European countries serve their place in this research area. In today’s life the demand on electricity 

is much higher than that of its production the main objective of our project is to produce electricity by using 

the force of air created by the moving vehicle in highways. In highways the vehicle suffers a lot to travel in 

night time because of lightning problem. This problem can be overcome by using the VERTICLE AXIS 

HIGHWAY WINDMILL (VAHW).This is a new unique method of power generation. In this method the 

windmill blade is designed in a vertical direction and it is kept at the middle of the highway divider by a series 

combination. The force in the middle portion is higher than the side of the road .This force will rotate the 

vertical turbine blade. And this blade transmitted these energy by the meshing of spur gear & pinion 

arrangement  is coupled with the generator and this generator will produce electricity. In our method we have 

coupled one more generator and we have increased its efficiency. 

Keywords : Wind energy, (VAWM) DNA helix type, DC generator, shaft, spur gear and pinion arrangement 

 

I. INTRODUCTION 

 

The wind turbines will be placed on the road dividers 

so that wind flow from both sides of the highway will 

be acting tangentially in opposite directions on both 

sides of the turbine [2]. These types of turbines can be 

installed on express highways and other high speed 

traffic areas to generate electricity. Ideally, the 

turbine can be used globally as an unlimited power 

source for street lights and other public amenities. 

Also this system can be connected to the grid to 

supply the increased power demand. In today’s life 

the demand on electricity is much higher than that of 

its production. One of the biggest issues ever since 

men realized is that natural resources are going to be 

finished one day and a replacement is to be found. 

Apart from that fossil fuels play a major role in 

pollution, global warming and greenhouse gas. In 
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order to overcome such problems incorporation of 

more renewable energy sources such as sunlight, 

wind and biomass is essential in the current century. 

Energy is very much essential for development of any 

nation. The global demand for energy is increasing in 

a rapid rate due to rapid rise in population and 

industrialization, while the energy sources are 

depleting in a very fast manner. Currently, more than 

68 percent of electrical energy is produced by thermal 

power plants where fossil fuels such as coal, diesel etc. 

are used. As we realize that fossil fuels are going to be 

exhausted, we’re trying to develop other means of 

power generation. Wind energy is considered the 

fastest growing source of clean energy. However, it is 

limited by its variable nature. Highways can provide a 

considerable amount of wind to drive a turbine due to 

high vehicle traffic. Due to the pressure difference in 

the air adjoining the vehicle wind will be generated 

electricity. Wind energy is the most potential 

renewable energy resource low cost compared with 

convention fossil resources. Wind energy can help in 

reducing the dependency on fossil fuel. Wind energy 

can be utilized to windmills, which in turn drive a 

generator to produce electricity. It is expected that 

wind being a non-polluting and non-toxic energy 

source, will go a long way in solving our energy 

requirements. Many countries including India 

realized the importance of wind energy as important 

power resources. It has been predicted that roughly 

10 million MW of wind energy continuously 

available on surface of earth. India’s wind power 

potential is 45000MWIt is accepted that vertical axis 

wind turbine represent a suitable alternative for wind 

power extraction in many developing countries. The 

reason for this is mainly because of highly efficient 

rotors and there advantage over the horizontal axis 

wind turbine such as: 

(1) Simple construction 

(2) Extremely cost effective 

(3) Acceptance of wind flow from any direction 

without orientation 

 

 
Fig1 : Assembly of V.A.W.T 

 

II. TYPES OF ROTOR 

 

H-DARRIEUS ROTOR: The energy is taken from the 

wind by a component of the lift force working in the 

direction of rotation. Lift force is perpendicular to the 

resultant of two velocity component of wind velocity 

and relative velocity of airfoil to the shaft. These 

types of turbines have highest values of efficiency 

among VAWTs and the tip speed ratio can be much 

higher resulting in a much higher rpm. But generally 

suffer from problems of low starting torque and poor 

building integration. 

 

 
Fig-2: H-Darrieus Rotor 

SAVONIUS ROTOR: The operation of Savonius rotor 

work on the difference of drag force when the wind 
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strikes the concave and convex part of the semi-

spherical blades. The flow energy utilization of 

Savonius rotor is lower than that of Darrieus rotor. So, 

this type of turbine is generally used for low-power 

applications and usually used for wind velocimetry 

applications. The greatest advantage of a Savonius 

rotor is its ability to self-start in contrast to other ‘Lift 

type’ VAWTs. Recently, some generators with high 

torque at low rotational speed, suitable for small-scale 

 
COMBINED ROTOR: Combined rotors are the 

combination of two different rotor (Savonius and H-

Darrieus) mounted on the same shaft. Mostly 

combined wind or water rotors are available in the 

vertical axis configuration.Combined rotors generally 

combine Darrieus and Savonius type wind rotors. 

However, many other configurations might be 

available for designing of combined rotors. A 

combined rotor overcomes the shortcomings of the 

one fold airfoil turbine rotors and takes advantage of 

another turbine rotor. Since the Darrieus rotor is not 

self-starting, a blended design with Savonius blade 

can make the combined which can make it self-

starting and more power efficient and high torque co-

efficient than any of the single rotor 

Fig-3: Combined Rotor 

 

Table 1. Merits of vertical axis wind turbines over 

horizontal axis wind turbines 

 

 
Horizontal 

axis wind 

turbine 

(HAWT)  

 

Vertical axis 

wind turbine 

(VAWT)  

 

Tower sway  Large  Small  

Yaw 

mechanism  

Yes  No  

Self-starting  Yes  No  

Overall Set- Complex  Simple  

up 

Formation  

Generator 

location  

Not on 

ground  

On ground  

Height from 

ground  

Large  Small  

Blade‘s 

operation 

space  

Large  Small  

Noise 

produced  

high  Relatively 

Less  

Wind 

direction  

Dependent  Independent  

Obstruction 

for birds  

High  Less  

Ideal 

efficiency  

50–60%  More than 

70%  

 

 

III. LITERATURE REVIEW 

 

In these studies, a number of scientists have 

experimentally and numerically examined the effects 

of various design parameters of Savonius wind rotor 

such as the rotor aspect ratio, the overlap and the 

separation gap between the rotor buckets, the profile 

change of the bucket cross section, the number of 

buckets, the presence or absence of rotor endplates, 

and the influence of bucket stacking [93–98]. Many 

experimental and numerical studies have been carried 

out on Savonius wind rotors to investigate the flow 

field and the pressure distribution on blades [99–112]. 

In addition, the effect of the swinging angle of the 

rotor blades on rotor characteristics and power has 

been investigated by Aldos [106]. The optimum 

swinging angle of rotor blades increased the 

maximum. 

 

Mohammed Hadi Ali [1]:Has carried out experimental 

comparison and investigation of performance 

between two and 

three blades Savonius wind turbine. Due to this 

purpose, two models of two and three semi-

cylindrical blades were 
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designed and fabricated from Aluminum sheet, with 

having an Aspect ratio of ( As = H/D =1), the 

dimension is ( H = 

200 mm height and diameter D = 200 mm). These two 

models were assembled to have overlap zero (e = 0) 

and a separation gap zero (e' = 0). Subsonic wind 

tunnel is used to investigate these two models under 

low wind speed condition, which shows that 

maximum performance at (λ = TSR = 1) and a high 

starting torque at low wind speed, and also gives 

reason for three bladed rotors is more efficient than 

the two blades, that by increasing the number of 

blades will increase the drag surfaces against the wind 

air flow and causes to increase the reverse torque and 

leads to decrease 

the net torque working on the blades of Savonius 

wind turbine. 

 

N.H. Mahmoud [2]: Has conducted an experimental 

analysis by using, wind tunnel experimental setup, 

the experimental results shows that -Three bladed 

Savonius rotors are more efficient than the three and 

four bladed Savonius rotors. The rotor with end plates 

gives higher efficiency than the without end plates. 

Blades having overlap ratios are better than the blades 

with without overlap ratios. By increasing Aspect 

Ratio Coefficient of performance (Cp) will also 

increase. 

 

Javier Castillo [3]:Has carried out that, three-bladed 

design is more efficient than a four-bladed rotor; a 

low solidity (σ≥4)wind turbine may present self-

starting problems as rotor efficiency. CP also decrease 

at low tip speed ratio, so optimum tip speed ratio is 

2.5-3 for H-rotor. He also conclude that Larger radius 

turbines are more efficient than small turbines at 

same rotational speed as the tangential airspeed 

increase leads to smaller angles of attack, bigger 

Reynolds numbers and thus bigger blade lift 

coefficients. 

 

U.K.Saha,S.Thotla, D.Maity [4]:Has conducted that, 

power coefficient Cp of Savonius rotor depends on 

number of 

stages. When number of stages increased from one to 

two, the rotor shows better performance 

characteristics, however the performance get 

degraded when the number of stages become three. 

These may be increased in inertia of rotor. So the 

optimum number of stages for Savonius rotor is two. 

It also concludes from the experimental evidence that 

a two blade system gives optimum performance. For 

two blade two stage Cpis about 30%, V=6-8 m/s. 

 

T.Letcher[5]: Has carried out experiment in three 

separate directions Computation Fluid Dynamics 

(CFD) modelling, generator design and 

materials/manufacturing process. With the 

experimental data collected during this project, It was 

concluded that the power output of combined setup is 

higher than the single Savonius and Darrieus rotor. 

 

M.Abid,K.S.Karimov[6]: Experimental study 

concluded that, combination of NACA 0030 airfoil 

and Savonius rotor provided the functions required 

for a starting mechanism. The Savonius and Darrieus 

blades should have different 

 

Aerodynamics Theory and Performance 

Characteristics: 

 The aerodynamic analysis of VAWTs is complicated 

due to their orientation to the oncoming wind. The 

VAWTs have a rotational axis perpendicular to the 

oncoming airflow. This accounts for aerodynamics 

that is more complicated as compared to a 

conventional HAWT. However, the configuration has 

an independence of wind direction. The main 

shortfalls of this are the high local angles of attack 

and the wake coming from the blades in the upwind 

part and axis. This disadvantage is more pronounced 

with VAWTs. The power output from the high speed 

lift VAWT can be appreciable. Understanding the 

aerodynamics of the pure drag type of VAWT will 

give important insight for improving the lift 

coefficient, and designing this turbine for better and 

more efficient harnessing of the wind power. 

Lift Force  
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 The lift force is one of the major force components 

exerted on an airfoil blade section inserted in a 

moving fluid. It acts normal to the fluid flow 

direction. This force is a consequence of the uneven 

pressure distribution between the upper and lower 

blade surfaces. 

Drag force 

 The drag force acts in the direction of the fluid 

flowing. Drag occurs due to the viscous friction forces 

on the airfoil surfaces, and the unequal pressure on 

surfaces of the airfoil. Drag is a function of the 

relative wind velocity at the rotor surface, which is 

the difference between the wind speed and the speed 

of the surface, The lift and drag coefficient values are 

usually obtained experimentally and correlated 

against the Reynolds number for analysis purpose. 

This thesis uses a CFD code to predict these 

coefficient values over a range of operating conditions. 

The amount of power generated by the vertical axis 

wind turbine will be analysed through code. 

 
 

IV. CONCLUSION 

 

From above review, it can be concluded that Vertical 

Axis Wind Turbines can play an important role in 

increasing utilization of wind energy in congested 

urban areas. Their advantages of running on lower 

wind speeds, ability to work in any direction of wind 

flow, compact construction an quite operation make 

them ideal for localized household power generation 

units. Efficiency of turbine depends upon the velocity 

of wind and geographical climatic condition. Local 

authorities in Sri Lanka, as well as the foreign 

authorities, will face, lots of problem in the near 

future due to lack of non-renewable energy sources. 

So, they are moving for the renewable energy sources 

like wind, solar energy, tides, rain, sea waves, 

geothermal heat…etc. If we can improve the 

performance of the Vertical Axis Wind 

Turbines(VAWTs), it’s huge advantage for the 

authorities. They can implement the VAWTs every 

possible place and generate the electricity while 

contributing to the reduction of CO2 production and 

economic growth. Thus, by the researches related to 

the VAWTs, it is accepted to substantial step forward 

in this field in the future. 

 

ADVANTAGES 

1) Independence on wind direction, no additional 

control mechanisms are required. 

2) Ability to operate in a wide range of wind 

conditions (turbulence level, wind speed). 

3) Electrical equipment can be placed at ground level. 

4) Low noise emission. 

5) High starting torque. 

6) Simple and cheap construction. 

7) A massive tower structure is not required, as are 

mounted on the ground and hence easier for 

maintenance. 

8) No requirement of yaw mechanisms. 

9) Do not kill birds and wild - life - slow moving and 

highly visible. 

 

APPLICATIONS 

1) Electricity from vehicle’s wind turbulence in 

highways. 

2) It is used for small amount of electricity generation. 

3) Mixing and aerating water bodies. 

4) Heating water by wind turbulence. 

5) It is used for purposes like street lighting, traffic 

signals, road 

 

 

 

 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  404 

 

V. REFERENCES 

 

[1]. Images taken from , 

http://www.alternativeenergy-

news.info/vertical-axis-windmill/.  

[2].  A Method for Generating Electricity by Fast 

Moving Vehicles by S.Bharathi, G.Balaji, and 

M. Manoj. 

[3]. Design and Fabrication of Vertical Axis 

Highway Windmill by S.V. Saravanan, M. 

Varatharaj, L. Ayyadurai, S.Palani & D.Prem.  

[4]. Non Conventional Energy Resources Mc- 

Graw Hill Publication by B.H Khan. 



IJSRSET1844411 | Received : 25  March  | Accepted :  10  April  2018 |   March-April-2018 [(4) 7 : 405-407] 

 

© 2018 IJSRSET | Volume 4 | Issue 7 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099 
Themed Section : Engineering and Technology 

 

405 

Used of Geogrid In Road Construction  
Prof. V. B. Shrirame, Devendra K. Gomase, Gajanan U. Pawar, Vishal K. Sahare, Ashok D. Bopche 

Department of Civil engineering, S.S.P.A.C.E, Wardha, Maharashtra, India 

ABSTRACT 

 

Geogrid reinforcement is gaining acceptance as an effective way of improving on the properties of naturally 

occurring soils for road pavement construction. In many tropical countries, weak lateritic subgrades are 

common and often rejected after proof rolling during construction due to poor strength. The specific objectives 

of this research were to 1) Determine the effect of strength of geogrid reinforcement material on the California 

Bearing Ratio of a sample of relatively poor lateritic subgrade material under soaked and unsoaked conditions 

and 2) Establish the effect of geogrid reinforced subgrade on the design thickness of low volume paved roads. A 

natural lateritic subgrade soil was selected and tested without reinforcement. Then by placing a layer of a tri-

axial geogrid above the third layer within the sample height, the effects of geogrid reinforcement on California 

Bearing Ratio values are investigated. This was undertaken for two strengths of geogrid in both soaked and 

unsoaked conditions. The California Bearing Ratios of the soil–geogrid subgrade was used to determine the 

pavement layer thicknesses for a low volume paved road using the Transport Research Laboratory Road Note 

31 method of pavement design. The results indicate that base course layer thickness reduction as a result of 

geogrid reinforcement for a subgrade decreases with increasing traffic class. A minimum of 15% base course 

layer thickness reduction was observed for a surface dressed road with natural gravel base course.   

Keywords: Geogrid reinforcement, California Bearing Ratio, Lateritic subgrades, Pavement layer thicknesses. 

 

I. INTRODUCTION 

 

Low volume paved and unpaved roads usually serve 

as access roads to rural areas, towns and districts. 

They play a very important role in rural economy, 

resource industries (forest, mining) and transportation 

to agricultural production areas. When low volume 

roads are built on poor subgrade soils, large 

deformations can occur, which increase maintenance 

cost and lead to interruption of traffic service. In 

many tropical countries like Ghana, lateritic 

subgrades are common and often rejected after proof 

rolling during construction due to poor strength. Cost 

associated with poor subgrades include relatively 

larger sub-base and base thicknesses, right-of-way 

purchases as a result of relocation of road corridors 

and eventually longer construction periods with 

associated opportunity costs. The purpose of this 

research was to determine the effect of tri-axial 

geogrids on road pavements. The specific objectives of 

the research were to 1) Determine the effect of 

strength of geogrid reinforcement material on the 

California Bearing Ratio (CBR) of a sample of 

relatively poor lateritic subgrade material under 

soaked and unsoaked conditions. 2) Establish the 

effect of geogrid reinforcement on the design 

thickness of low volume paved roads in the tropics.  

II. Problem Statement  

High volume traffic pavements transfer their traffic 

load typically on asphalt or concrete treated surface 

over a base course layer & distribute the load on 

subgrade. When the subgrade soil is weak or unable 

to support adequate traffic loads for long time 

duration due to either traffic or environmental loads, 

there will permanent deformation in the pavement. 

Improvement of load carrying capacity of the 
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conventional unreinforced pavements is costly. Some 

smart materials can offer low life-cycle cost by 

improving structural capacity as well as reducing of 

deformation and thickness of pavement that are 

construction cost efficient, eco-friendly, beneficial for 

the community, and useful for engineering purpose  

 

III. Literature Review  

 

Geosynthetics material are polymeric products that 

are used in roads, airfields, railroads, embankments, 

retaining structures, reservoirs, canals, dams, erosion 

control, sediment control, landfill liners, landfill 

covers, mining, aquaculture and agriculture for 

separation, reinforcement, filtration, drainage, and 

containment. There are eight types of Geosynthetics: 

geogrids, geotextiles, geocomposites, geonets, 

geomembranes, geosynthetic clay liners, geofoam, 

and geocells. In this chapter, much effort has been 

made to discuss the use of geosynthetics in pavement 

design. 

 

Dhule et al. (2011) showed that the CBR value of an 

unsoaked soil increases with increasing percentage of 

geogrid reinforcement. Rao et al. (1989); Shetty and 

Shetty (1989); Rao and Raju (1990); Ranjan and 

Charan (1998) presented results of series of laboratory 

CBR tests (soaked and unsoaked) on silty sand (SM) 

reinforced with randomly distributed polypropylene 

fibres. The results showed that the CBR value of the 

soil increased significantly with increase in fibre 

content. The increase in CBR was observed to be 175% 

and 125% under soaked and unsoaked conditions 

respectively with addition of 3% fibres by weight.  

 

IV. Methodology  

 

In our project, Used of Geogrid in road construction 

we apply the following steps , 

Step-1 : Selection of site. 

Step-2: Soil Sample collection.  

Step-3: Laboratory testing: Soil Particle-Size 

Distribution, Soil Atterberg Limits (liquid limit, 

plastic limit, shrinkage limit), Specific gravity, Proctor 

compaction test, determination of the moisture 

content of the soil, California Bearing Ratio (CBR). 

Step-4: Traffic load count and pavement modeling. 

Step-5: Preparation of Estimate.  

Step-6: Geogrid selection & placement. 

Step-7: Pavement Design. 

Step-8: Comparison between both the pavement. 

 

Table 1: Comparison of thickness & displacement 

with & without Geogrid in pavement  
Reinforce

ment 

Type 

Subgr

ad 

CBR 

(%) 

HMA 

Thickn

ess 

(cm) 

Base 

Thickn

ess 

(cm) 

Displa

ce 

 in 

HMA 

(cm) 

Displa

ce in 

Base 

Layer 

(cm) 

Displa

ce in 

Subgra

de 

(cm) 

None 4.4 7.6 14.8 0.4 1.2 1.3 

Geogri

d 

5.7 7.3 14.5 0.8 0.3 1.3 

 

 
RESULT AND CONCLUSION 

 

According to our research, Base course thickness 

reduction as a result of geogrid reinforcement for a 

subgrade soil tends to decrease with increasing traffic 

volume. Base course reduction benefits accruing from 

the use of geogrids may be felt most in lower volume 

roads especially in areas where water may drain into 

the lower layers of pavements as may occur with 

unsealed shoulders and under conditions of poor 

surface maintenance where the roadbase may be 

pervious or in high rainfall areas. 
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ABSTRACT 

 

The density and ultrasonic velocity of 1-Chlorobutane with Benzene and  Chlorobenzene has been taken  in 

different molar concentrations at temperatures 303.16K From the above data excess parameters such as excess 

adiabatic compressibility (βE) and excess volume (VE) has been evaluate.  The presence of hetero-molecular AB 

interactions is reflected through the excess parameter such as excess compressibility (βaE) and excess volume (V 

E) . For understanding the nature and strength of hetero-molecular interactions, only two parameters βaE and VE 

are considered simultaneously. These excess parameters are used to discuss an intermolecular interaction in 

system. The study reveals that interaction is maximum in the category polar- polar mixture. 

Keywords: Ultrasonic Velocity, Excess Parameters, Molecular Interaction, Binary Liquid Mixtures. 

 

I. INTRODUCTION 

 

Ultrasonic velocity and related data of pure liquid and 

liquid mixtures are found to be the most effective, 

powerful and reliable tool in testing the 

thermodynamics properties of liquids & liquid 

mixtures. In many industries, liquid mixtures rather 

than single components, liquid systems are used in 

processing and product formulations. Several attempts 
(1-3) have been made to use ultrasonic data in 

computing the thermodynamic parameters of 

mixtures. It has been reported by many workers (4,7,8) 

that, occurrence of complex formation can be 

explained successfully by excess parameters such as 

excess velocity, excess adiabatic compressibility, 

excess intermolecular free length etc. In the present 

study excess adiabatic compressibility and excess 

volume of binary mixture of  1- Chlorobutane with 

benzene and chlorobenzene has been evaluated to 

study molecular interaction in the mixtures.  

 

II. EXPERIMENTAL 

 

Ultrasonic interferometer model F-81 of fixed 

frequency 2 MHz having accuracy ± 0.03% and 

hydrostatic plunger method having accuracy ± 0.05% 

were used for measurement of ultrasonic velocity and 

density of pure liquids and its solution of different 

mole concentrations from 0.1, 0.2, ------0.9 at 

different temperatures. The calibration of the 

apparatus was done with air and deionizer double-

distilled water. 

  

      

III.  RESULT AND DISCUSSION  

 

Adiabatic compressibility (βa) has been evaluates from 

the experimental values of ultrasound velocity (u) and 

density (ρ) of pure liquids by using the relation                                

                         12 
  Ua  

The excess ultrasonic parameters(4-5) has been claimed 

to be an aid in characterization  of molecular 

interactions that are present in solutions and liquid 

mixtures.  

Excess parameter can be evaluated as : 

                  ideal

E ZZZ 
exp                                                                     

Where , Zexp = Experimental value and  Zideal = 

expected or ideal value of the parameter. Excess 

volume (VE), excess adiabatic compressibility (βaE ) 
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and excess velocity ( UE ) have been calculate by using 

the relations : 

   ideal

E VVV 
exp          and       

   
idealaa

E

a
 

exp
            

It also give an idea about deviation of experimental 

values from ideal or expected values. The presence of 

hetero-molecular AB interactions is reflected through 

the excess parameter such as excess compressibility 

[βaE ] and excess volume  [ V E ] . For understanding 

the nature and strength of hetero-molecular 

interactions, only two parameters βaE and VE are 

considered simultaneously. Excess volume and excess 

compressibility can be positive or negative hence the 

following possibilities of variation of excess 

parameters can be considered and may be called as 

broad classification 

(1)   V E  < O βaE  < O   

(2)   V E  > O  βaE  < O 

(3)   V E  < O βaE  > O   

( 4)  V E  > O  βaE  > O 

If the component liquids in binary mixture are A and 

B , then pure liquids A and B may exist as                               

Aliq = (A, A·A, A·A·A, ----------------)                                               

 Bliq  = (B, B·B, B·B·B, -----------------)                                                    

(AB)mixture = ( A·B, A·B·B, A·A·B, ---------------)   

 

In hetero–molecular interactions, both the types of 

molecules take part in causing the interaction. 

 

Velocity of ultrasonic waves is a sensitive function of 

space filling factor n according to Cornahan. If n 

increases , ultrasonic velocity also increases. In 

mixture of liquids , space filling factor may change 

due to change in “V” ( volume ) or change in „b‟ 

(vander – Waals constant ) or both. The change in „b‟ 

would be due to change in intermolecular geometry 

(macrogeometry). While change in V would be due to 

a change in intermolecular cluster geometry 

(microgeometry). Small changes in volume cause 

significant changes in velocity of ultrasonic waves. 

Volume of the liquid mixture depends upon the 

structural arrangement in liquid as well as on 

intermolecular interaction. An increase in the 

strength of the hetero–molecular forces manifesting 

in a decrease in adiabatic compressibility ( βa ) of a 

mixture would tend to reduce the size of cluster, 

hence decrease in the total volume of the mixture. If 

there is one minimum, there would be one stable 

cluster or two minima will indicate two relatively 

stable clusters. The process leading to the stable 

clusters would be equilibrium at these concentrations. 

The above association would occur due to the 

presence of active subgroup in A type  and an active 

subgroup in B type molecules. If minimum is closer to 

higher concentration of A, then interaction AA > BB. 

If it lies closer to higher concentration of B, then BB > 

AA. While a symmetrical variation would indicate 

AB .> AA as well as AB > BB as the relative strength 

of interaction. All systems in present study fall in the 

category VE < O and βaE < O, hence there are 

attractive interaction causing association between A 

and B type of molecules. The forces present in the 

mixtures are attractive in nature causing their 

association between dissimilar molecules.  

 

Figure -1 shows the negative variation of VE  and 

figure-2  shows the negative variation of  βaE   with 

composition respectively for the systems 1-

Chlorobutane + Benzene ,1-Chlorobutane + 

Chlorobenzene.The data in given in table 1. 

 

Considering the solutions of 1-Chlorobutane with 

hydrocarbon that is  Benzene there is strong 

interaction. In this, the variation of both VE   and  βaE  

is symmetrical depicting strong  AB – type 

interactions. A stable cluster is recommended at x = 

0.6. 1-Chlorobutane is a polar molecule so 1-

Chlorobutane + Benzene is a mixture of polar non-

polar.  

 

Table 1-Mole fraction(x),sound speed (u), density (ρ), 

excess volume ( VE), excess adiabatic compressibility 

(βE ) at 303.16K 
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Fig.1- Mole fraction versus excess volume of  (1-

chlorobutane + benzene □),  (1-chlorobutane + 

chlorobenzene ◊  ) 

  

Decrease in the volume in both the systems indicates 

the association between unlike molecules. In mixtures 

of 1-Chlorobutane with substituted Benzene i.e. 

Chlrorobenzene excess volume and excess βa both are 

negative as shown in figure ( 1 & 2 ). 

 

In case of Chlorobenzene mixture, there are two 

minima suggesting two clusters out of which more 

stable cluster may have been formed at x = 0.2. There 

is positive value of excess volume and small peak in 

βaE  at x = 0.6 suggesting the complex formation at 

this composition. Dispersion forces may be existing 

near x = 0.6 giving slight rise in βaE and positive VE.  

 

1-Chlorobutane and Chlorobenzene both are strongly 

polar liquids, hence dipole – dipole force are present. 

From the figure1, it can be concluded that AA 

interactions are stronger than BB interactions and AB 

interactions are found to be absent i.e. 1-

Chlorobutane is more dominant than Chlorobenzene 

in causing this type of interactions. Negative βaE 

supports the finding of excess volume. 

 

 
 

Fig.2- Mole fraction versus excess adiabatic 

compressibility of 1-chlorobutane + benzene □) ,  (+ 

chlorobenzene ◊  ) 

 

There are attractive interactions in 1-Chlorobutane 

mixture with the given hydrocarbon and substituted 

Benzene i.e. Chlrorobenzene ,the strength of 

interaction is of the order. 

 

(1-Chlorobutane + Chlorobenzene) >  ( 1-

Chlorobutane + Benzene) .The strength of interaction 

in polar- polar liquid is greater than that of  polar –

non polar liquid. 
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ABSTRACT 

 

Foundries for the metal-casting industry generate by- products such as used foundry sand. Metal foundries use 

large amounts of the metal casting process. Foundries successfully recycle and reuse the sand many times in a 

foundry and the remaining sand that is termed as foundry sand is removed from foundry. Foundry sand is 

uniformly sized, high-quality silica sand that is combined with a binder and used to form molds for ferrous and 

nonferrous castings. Used foundry-sand properties vary due to the type of equipment used for foundry 

processing, the types of additives, the number of times the sand is reused, and the type and amount of binder. 

Within the concrete industry, the most successful examples have been using coal fly ash to make high-quality, 

durable concrete and recycling old, demolished concrete as aggregate for new concrete. This study presents the 

information about the opportunities for sustainable and economical concrete. Applications of foundry sand, 

which is technically, sound, environmentally safe for sustainable development. Use of foundry sand in various 

engineering applications can solve the problem of disposal of foundry sand and other purposes. Foundry sand 

consists primarily of silica sand, coated with a thin film of burnt carbon, residual and dust. Foundry sand can be 

used in concrete to improve its strength and other durability factors. Foundry Sand can be used as a partial 

replacement of cement or as a partial replacement of fine aggregates or total replacement of fine aggregate and 

as supplementary addition to achieve different properties of concrete. 

Keywords: Strength of Cubes, Waste Foundry Sand, Concrete 

 

I. INTRODUCTION 

 

Foundry sand consists primarily of clean, uniformly 

sized, high-quality silica sand or lake sand that is 

bonded to form molds for ferrous (iron and steel) and 

nonferrous (copper, aluminum, brass) metal castings. 

Although these sands are clean prior to use, after 

casting they may contain Ferrous (iron and steel) 

industries account for approximately 95 percent of 

foundry sand used for castings. The automotive 

industry and its parts suppliers are the major 

generators of foundry sand.  

             The most common casting process used in the 

foundry industry is the sand cast system. Virtually all 

sand cast molds for ferrous castings are of the green 

sand type. Green sand consists of high-quality silica 

sand, about 10 percent bentonite clay (as the binder), 

2 to 5 percent water and about 5 percent sea coal (a 

carbonaceous mold additive to improve casting 

finish). The type of metal being cast determines 

which additives and what gradation of sand is used. 

The green sand used in the process constitutes 

upwards of 90 percent of the molding materials used. 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  412 

           In addition to green sand molds, chemically 

bonded sand cast systems are also used. These systems 

involve the use of one or more organic binders 

(usually proprietary) in conjunction with catalysts 

and different hardening/setting procedures. Foundry 

sand makes up about 97 percent of this mixture. 

Chemically bonded systems are most often used for 

"cores" (used to produce cavities that are not practical 

to produce by normal molding operations) and for 

molds for nonferrous castings. 

           The annual generation of foundry waste 

(including dust and spent foundry sand) in the United 

States is believed to range from 9 to 13.6 million 

metric tons (10 to 15 million tons).Typically, about 1 

ton of foundry sand is required for each ton of iron or 

steel casting produced. 

II. EXPERIMENTAL MATERIALS 

 

(a).Foundry sand 

 

            Waste foundry sand (WFS) is a by-product of 

the metal casting industries generated from the 

released moulds for casting after several reuses. 

Foundry sand is basically high quality silica sand. 

Depending upon the type of binders used , waste 

foundry sand or used foundry sand can be classified 

into green sand and chemically bonded sand. Foundry 

sand is a high-quality uniform silica sand that is used 

to make molds and cores for ferrous and nonferrous 

metal castings. Foundry sands typically comprise of 

80% high quality silica sand, 5-10% bentonite clay, 2 

to 5%water and less than 5% sea coal. 

 
Figure 1. Waste Foundry Sand 

 

Table 1 Chemical Properties Of Foundry Sand 

Constituent Value (%) 

SiO2 87.91 

Al2O3 4.70 

Fe2O3 0.94 

CaO 0.14 

MgO 0.30 

SO3 0.09 

Na2O 0.19 

K2O 0.25 

TiO2 0.15 

P2O5 0.00 

Mn2O3 0.02 

SrO 0.03 

LOI 
5.15 (0.45 to 9.47) 

2.1 - 12.1 

TOTAL 99.87 

 

(b).CEMENT 

 

A cement is a binder, a substance used for 

construction that sets, hardens and adheres to other 

materials, binding them together. Cement is seldom 

used on its own, but rather to bind sand and gravel 

(aggregate) together. Cement is used with fine 

aggregate to produce mortar for masonry, or with 

sand and gravel aggregates to produce concrete. 

https://en.wikipedia.org/wiki/Binder_%28material%29
https://en.wikipedia.org/wiki/Solidification
https://en.wikipedia.org/wiki/Material
https://en.wikipedia.org/wiki/Construction_aggregate
https://en.wikipedia.org/wiki/Mortar_%28masonry%29
https://en.wikipedia.org/wiki/Concrete
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FIGURE 2. Acc Cement (43 Grade) 

 

TABLE 2. PHYSICAL PROPERTIES OF CEMENT 

 

SR.N

O 

PROPERTIES RESULT 

OBTAINE

D 

STANDAR

D VALUES 

1 Standard 

Consistency 

35% - 

2 Initial Setting 

Time (minutes) 

33 Not be less 

than 30 

minutes 

3  Final Setting 

Time( minutes) 

330 Not be 

greater than 

600 minutes 

4 Soundness(mm

) 

5 <10 

5 Fineness 1.39 <10 

6 Specific gravity 3.15 3.15 

 

(C)AGGREGATES 

           Aggregate is a natural deposit of sand and 

gravel and also give structure to the concrete. It 

occupies almost 75% to 80% of volume in concrete 

and hence shows influence on various properties such 

as workability, strength, durability and economy of 

concrete. To increase the density of concrete 

aggregate is frequently use in different sizes. 

Aggregate acts as reinforcement and introduce 

strength to the overall composite material. Aggregate 

is also used as base material for roads, railroads and 

under foundation due to its good strength. 

 
FIGURE 3 -Aggregates 

 

(d)WATER 

Water plays an important role in concrete as it gives a 

chemical  reactions in concrete also it should be clean 

and suitable for use and it should not contain salts. It 

is also used for cuing purpose. Water is must for the 

mixing of concrete. 

                                                           

III. LITATURE REVIEW  

Following authors have reported that, the use of used 

foundry sand in various civil engineering applications. 

 

[1] Tarun naik and his team investigated the 

performance of fresh and hardened concrete 

containing waste foundry sand in place of fine 

aggregate. Concrete mixes were proportioned to 

replace 25% and 35% by weight of regular concrete 

with clean foundry sand and used foundry sand. The 

result of this investigation showed that mix 

containing 25% discarded foundry sand showed about 

10% higher compressive strength of the control mix 

was about 20%-30% higher than the mixes containing 

discarded foundry sands. They observed that no 

difference in the density of fresh and hardened 

concrete.  

                                                         

 [2]  Han-Young investigated two types of Foundry 

Sands like clay bonded sand (CLW) and silicate 

bonded sand (COW) as a fine aggregate for concrete 

and basic properties such as air contents, setting time, 

bleeding, workability and slump loss of the fresh 

concrete with WFS were tested and compared with 

those of the concrete mixed without WFS. Also 
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compressive strength and tensile strength of hardened 

concrete of 28 days were measured. The results 

showed that (i) flow value and compressive strength 

of mortar is very rapidly decreased with increasing 

the replacement ratio of COW and CLW; (ii) Bleeding 

of concrete with COW, CLW are decreased according 

to increasing replacement ratio of COW and CLW; 

(iii) concrete mixed with COW of 30%, compressive 

and tensile strengths of concrete are higher than 

those of any other concrete without COW, whereas 

concrete mixed with CLW, compressive and tensile 

becomes risky as to the structural and durability 

requirements. However they also added that their 

work may not be generalized, because the FSW 

composition varies according to the manufacturing 

process and in all cases it is advisable to carry out 

preliminary tests in order to verify the effects caused 

by the use of FSW in the concrete production  

 

[3] Gurpreet Singh and Rafat Siddique investigated 

the strength and durability properties of concrete 

mixtures, in which natural sand was replaced with 

five percentage (0%, 5%, 10%, 15% and 20%) of 

waste foundry sand (WFS) by weight. Compression 

test and splitting tensile strength test were carried out 

at the age of 7, 28 and 91 days and Modulus of 

elasticity, ultrasonic pulse velocity and Rapid 

Chloride Permeability test were conducted at the age 

of 28 and 91 days. The abrasion resistance of concrete 

containing WFS was also investigated. Based on the 

results obtained they concluded that (i) Maximum 

increase in compressive strength, splitting tensile 

strength and modulus of elasticity of concrete was 

observed with 15% WFS, both at 28 and 91 days; (ii) 

WFS increases the ultrasonic pulse velocity values 

and decreased the chloride ion penetration in 

concrete; (iii) Abrasion resistance of concrete 

increased with the increase in WFS content. They 

also added that WFS can be suitably used in making 

structural grade concrete, as well as for applications 

where abrasion is also important parameter.  

 

[4] Khatib and Herki investigated the concrete 

produced by replacing the fine aggregates with 0%, 

30%, 60% and 100% WFS. The water content, coarse 

aggregate, cement and the water to cement ratio 

remained constant. The properties investigated at 7, 

28 and 90 days curing times. The results indicate that 

there is systematic increase in water absorption by 

capillary action, a decrease in compressive strength 

and Ultrasonic pulse velocity with increasing amounts 

of WFS in concrete. They also reported that adequate 

strength can be achieved using an appropriate 

replacement level of foundry sand. 

 

[5]  Kumbhar investigated the various mechanical 

properties of concrete containing used foundry sand. 

Concrete was produced by replacing natural sand 

with UFS in various percentages (10%, 20%, 30% and 

40%). Based on the test results they concluded that (i) 

workability goes on reducing with increase in UFS 

content; (ii) At 28-days, Compressive strength, 

splitting tensile strength and flexural tensile strength 

for different replacement levels of UFS is increased 

whereas flexural tensile strength goes on reducing for 

UFS content more than 20%; (iii) At 28-days, the 

modulus of elasticity values increases with 

replacement of UFS up to 20%. They also concluded 

that the UFS can be utilized as a replacement to 

regular sand in concrete up to about 20%. 

 

IV. DISCUSSION 

 

According to the various researchers, it is noticed that 

20%   replacement generally gives higher strength 

than normal concrete. All researchers observed that, 

workability of concrete decreases with increase in 

percentage of replacement because of small particles 

of waste foundry sand. There is no changes occurs in 

modulus of elasticity. Many researchers observed that 

increase in compressive and tensile strength in some 

proportion.No researchers suggested that use of 

concrete made by replacement of fine aggregate with 

foundry sand in RCC because of high silica content. 
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V. RESULT 

Replaceme

nt of 

foundary 

sand (%)  

 

Average 

ultimate 

compressiv

e strength 

at 7 

days(N/mm

2)  

 

Average 

ultimate 

compressiv

e strength 

at 14 

days(N/mm

2)  

 

Average 

ultimate 

compressiv

e strength 

at 28 

days(N/mm

2)  

 

0% 17.50 21.50 28.50 

10% 17.11 20.56 25.48 

30% 17.19 21.85 26.17 

50% 17.26 21.70 31.11 

 

VI. GRAPHICAL REPRESENTATION     

 

 
 

VII. CONCLUSION 

 

The compressive strength of concrete can be 

investigated for further percentage of waste foundry 

sand as a partial replacement of fine sand 

aggregate.The following specific conclusion are 

drawn from the results obtain from the investigation; 

  

1. Compressive strength of concrete increased with 

the increase in sand replacement with various 

replacement levels of foundry sand. However, at each 

replacement level of fine aggregate with foundry 

sand, an increase in strength was observed with the 

increase in age.  

2. Incorporation of waste foundry sand increases the 

strength of blocks and percentage of replacement was 

found in 50%. 

3. Workability is decreases with the increase of 

foundry sand content because of very fine particles.  

4. The problems of disposal and maintenance cost of 

land   filling is reduced. 

5. Use of waste foundry sand in concrete reduces the 

production of waste through metal industries i.e. it’s 

an eco-friendly building material.     
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ABSTRACT 

 

Many places were covered with impermeable surfaces like cement concrete and bitumen it leads to major 

impact on the ground water table. Pervious Concrete pavement is an effective way to minimize this issue. 

Pervious concrete is an open graded structure with interconnected voids through which rain and storm water is 

permitted. Pervious concrete is one of the most effective pavement surface to improve ground water level. 

Porous concrete is an innovative material which is a mixture of coarse aggregate , cement, water and little 

amount of sand or no sand along with or without chemical admixtures. Porous concrete is a new concept to 

increase the ground water table level. The main aim of this work is to study the compressive strength of porous 

concrete by replacing the cement by fly ash. 

Keywords:  Pervious Concrete, Fly Ash, Strength ,Permeability. 

 

I. INTRODUCTION 

 

In reviewing technology advances through the 

centuries it is evident that material development plays 

a key role. Considerable efforts are still being made in 

every part of the world to develop the new 

construction materials. About 35% to 70% of our 

construction sites are being covered by paved surfaces. 

This impervious surface blocks natural water 

infiltration into the soil, pervious concrete is one such 

solution for this problem. 
 
1.1 Pervious concrete / Porous concrete is an 

innovative material which is a mixture of coarse 

aggregate, cement, water and little to no sand along 

with chemical admixtures, containing a network of 

holes or voids, to allow air or water to move through 

the concrete. This allows water to drain naturally 

through it and allows replenishment of groundwater 

where conventional concrete does not. Absence of 

sand or fine aggregate permit the properly placed 

pervious concrete to have about 15 to 30% of void 

space, the pores can range from 2 to 8mm, which 

permit water to pass through without causing any 

damage to the matrix of the porous concrete. 
 

1.2 Fly ash consists of fine, powdery particles that are 

predominantly spherical in shape, either solid or 

hollow and mostly glassy (amorphous) in nature, 

having similar physical characteristic with silt. 

Compared to its physical properties, its chemical 

properties are more influenced by the type of burned 

coal and the techniques used for handling and storage. 

Class C and Class F fly ash are classified according to 

the ASTM C 618. Class C contains more lime than 

class F fly ash. Class C fly ash has both pozzolanic and 

cementitious properties and is mostly used in the 

situations where high early strength is important such 

as prestressed applications. Class F fly ash is 

considered an ideal pozzolanic material in mass 

concrete and in high strength mixes and it is 

recommended to be used in concrete exposed to 

ground water. 
 

II. OBJECTIVE OF THE PRESENT WORK 
 
The objective of this study is to investigate the 

effects on the important engineering properties of 

pervious concrete with the use of fly ash. The 

physical properties examined include compressive 

strength, flexural strength, split tensile strength and 

permeability of pervious concrete. 
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III. MATERIALS USED AND ITS PROPERTIES 

 

1. Cement: In the present study ordinary Portland 

cement of grade 43 is used and tests are conducted as 

per IS-12269:1987. 

  
Table 1: Properties of cement 

 
2. Course Aggregate: Crushed Cysts stone with 

fraction I (25mm passing -20mm retained) , fraction 

II (12.5mm passing -10mm retained) was adopted. 

Tests are conducted as per IS-2386:1963. 

 
Table 2: Properties of Course Aggregate 

 
E. Fly Ash: For the present work Class F fly ash 

sourced from brick factory shanti nagar wardha and 

tests are conducted as per IS-3812:2003 
 
Table 4: Chemical Properties of Fly Ash 
 

IV. METHODOLOGY ADOPTED 

 
1. Mix design: In the present work, mix design is 

adopted for M30 grade pervious concrete. 
 
Proportioning: Weigh Batching is used for the 
experimental study. The weighed cement is mixed 

with 0%, 10% and 20% fly ash and then with 

weighed FA&CA aggregates. The whole dry sample 
is mixed thoroughly by hand mixing. Water is 

added to the dry sample and mixed well until a 

uniform homogeneous mix is obtained, the mixing 

time should not exceed 3-5 minutes. 
 
1. Trial mix: The main objective of the trial mixes 

were to determine the percentage of fly ash 

required to achieve a suitable workability for 

pervious concrete and also to determine the 

optimum proportion which give better strength 

and permeability results. 
 

2. Final mix: Based on the results of trial mix or 
batches the proportions which is resulted in higher 
compressive strength value with good workability 

is selected for the final mix, to find the 28th days 
compressive strength. 

3. Curing: After 24 hrs of moulding, concrete 

specimens are removed from the moulds and kept 

for curing in water bath for 7 days & 28 days as per 

standard procedure. 

4. Test: The specimens are tested for compressive 

strength  and percolation rate as per Indian 

standard code. 

 

V. RESULTS AND DISCUSSION 

 

A. 7th DAYS AS & 28th  DAY STRENGTH 

CHARACTERISTICS OF PERVIOUS CONCRETE 
The basic tests were conducted as per the Indian 
standards for adopted concrete mix to study the 
behavior of the pervious concrete. The specimen 
used for this test is 150X150X150 mm cubes for 
compressive strength test. 
 

Cubes Aggregate 

Proportion (mm) 

Fl

y 

ah  

Avg. strength 

N/mm² 

 20

m

m 

10mm 0

% 

7 

days  

28 

days  

C1 10

0% 

0% 0

% 

3.5 10.1 

C2 75

% 

25 0

% 

3.55 10.12 

C3 50

% 

50 0

% 

3.5 10.1 

C4 25

% 

75 0

% 

3.54 10.20 

C5 0% 100% 0

% 

3.11 10 

 
Table 5: 7th&28th days average strength values 
without fly ash 
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Cube specimen  of various proportion  

Compressive strength with 10% flyash  

7 days

28 days
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Graph 5.1:7th&28th days average strength values 
without fly ash 

 
 
Table 6: 7th&28th days average strength values with 
10% of fly ash 

 
Graph 6.1:7th&28th days average strength values 
with 10% of  fly ash 
 
Cu

bes 

Aggregate 

Proportion 

(mm) 

Fly 

as

h  

Avg. strength 

N/mm² 

 20m

m 

10m

m 

20

% 

7 

days  

28 

days  

C1 100

% 

0% 20

% 

4.44 10.9 

C2 75% 25 20

% 

3.56 10.6 

C3 50% 50 20

% 

3.5 10.2 

C4 25% 75 20

% 

3.6 10.2

2 

C5 0% 100

% 

20

% 

3.51 10.1 

Table 7: 7th&28th days average strength values with 

20% of fly ash 

 
Graph 7.1:7th&28th days average strength values with 
20% of  fly ash 
 
 
a) As observed from the table 5,6& 7 specimen with 

20% replacement are showing strength higher 

than the strength of controlled concrete in 

compression. 

b) Specimen with 10% replacement showing less 

strength than compared to controlled specimen. 

c) Hence, we adopted  with 20% replacement of 

cement with fly ash as final mix for 28th day 

compressive strength and other engineering 

properties of pervious concrete. 
 
Permeability Test  
Permeability of pervious concrete is calculated by 

falling head method as per ASTM C1701. It shows 

time required to percolate from different 

proportion of cubes.  

 

Table 8: Infiltration rate of pervious concrete with 0% 
of fly ash 
 

Specimen Proportion of Aggregate Infiltration rate 

In\hr 

 20 (mm) 10 (mm)  

C6 100% 0% 201 

C7 75% 25% 240 

C8 50% 50% 279 

C9 25% 75% 299 

C10 0% 100% 304 

 
Table 9: Infiltration rate of pervious concrete with 10% 
of fly ash  

 

Cubes Aggregate 

Proportion (mm) 

Fly 

ash  

Avg. strength 

N/mm² 

 20mm 10mm 10% 7 

days  

28 

days  

C1 100% 0% 10% 4 10.6 

C2 75% 25 10% 3.55 10.5 

C3 50% 50 10% 3.5 10.2 

C4 25% 75 10% 3.37 10.12 

C5 0% 100% 10% 3.11 10.05 

Specimen Proportion of Aggregate Infiltration rate 

In\hr 

 20 (mm) 10 (mm)  

C1 100% 0% 207 

C2 75% 25% 266 

C3 50% 50% 302 

C4 25% 75% 323 

C5 0% 100% 348 
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Specimen Proportion of Aggregate Infiltration rate 

In\hr 

 20 (mm) 10 (mm)  

C11 100% 0% 198 

C12 75% 25% 229 

C13 50% 50% 261 

C14 25% 75% 273 

C15 0% 100% 332 

Table 10: Infiltration rate of pervious concrete with 

20% of fly ash  

 

VI. CONCLUSION 
 

Based on the analysis of results following 
conclusion are drawn 
  
1. The compressive strength of concrete with 20% 

replacement results in increased strength 

compared to the pervious concrete without fly 

ash.  
2. By the use of cementicious material fly ash, 

the usage of cement can be reduced which will 

reduce the cost of concrete to certain extent. 

3. Hence it is concluded that the percolation rate 

decreses with increase in percentage of fly assh. 

4. As the pervious concrete with 20% 

replacement of fly ash gives slight increase in 

compressive strength, hence this material can 

be used for road pavement at the places of low 

volume of traffic road, parking lots, play 

grounds etc which helps in recharging 

underground water table. 
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ABSTRACT 

 

The Environmental Impact assessment of any Infrastructure work is carried out for determining the 

Environment and Socio-Economic impacts prior to the commencement of construction. This thesis work 

assesses the Environmental impacts for the upcoming Metro Line 4(Wadala-Ghatkopar-Teen Hath Naka 

(Thane)-Kasarwadavli).  The study mainly aims at quantifying the maximum positive and negative impacts on 

the Environment during and after the construction. For achieving public participation and ensuring 

transparency, a survey of the professionals, students, and local people from the surrounding area of work 

location having the background in the field of Environment was conducted. The answers to the survey 

questionnaire are tabulated with regards to maximum and minimum impacts and interpreted using the concept 

of „Leopold‟s Matrix‟. Based on the result from the „Leopold‟s Matrix‟ critical impacts are decided & study with 

respect to those factors will be done in the future aspect of the work. 

Keywords: Environmental Impact assessment, MoEF, Metro Line 4, Leopold‟s Matrix. 

 

I. INTRODUCTION 

 

An Environment Impact Assessment is an official 

process used to predict the environmental 

consequences (good or bad) of a plan, policy, 

program, or work prior the implementation decision. 

It proposes measures to adjust impacts to acceptable 

levels or to investigate new technological solutions. 

Assessments are done to ensure that decision makers 

consider the environmental impacts when deciding 

whether or not to proceed with a work. The 

International Association for Impact Assessment 

(IAIA) defines an environmental impact assessment as 

"the process of identifying, predicting, evaluating and 

mitigating the biophysical, social, and other relevant 

effects of development proposals prior to major 

decisions being taken and commitments made." EIAs 

are unique, the reason being, they do not require 

adherence to a predetermined environmental 

outcome, but rather they require decision makers to 

account for environmental values in their decisions 

and to justify those decisions in light of detailed 

environmental studies and public comments on the 

potential environmental impacts. [1] 

 

The metro corridor, which stretches from Wadala to 

Kasarwadavli via Ghatkopar and Thane, was approved 

in the 140th Authority Meeting of Mumbai 

Metropolitan Regional Development Authority 

(MMRDA). The proposed metro line 4 will connect 

Mumbai to Thane via Wadala-Ghatkopar-Teen Hath 

Naka (Thane) - Kasarwadavli. The Detailed Work 

Report (DPR) prepared by the Delhi Metro Rail 

Corporation (DMRC) estimates the completion cost to 

be around Rs. 14, 549 crores. However, a detailed 

synopsis of the work released by MMRDA pegs the 

completion cost at Rs. 19, 097 crores. According to 

the synopsis, the metro will cover 32 stations with a 

25-hectare car depot planned in Owale and a 16-

hectare one in Ghatkopar. According to the official 

press release, the car depot in Owale spans around 30 

hectares. The work aims to reduce the use of private 

vehicles and auto rickshaws, which can subsequently 
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ease congestion on roads. It also targets to bring down 

noise and air pollution by facilitating a “comfortable, 

speedy and air-conditioned journey.” 

 

The work, which is expected to be complete by 2021, 

has been proposed to the state government for 

approval. Government clears Mumbai Metro 4 line 

Wadala-Ghatkopar-Thane-Kasarwadavli to be 

complete by 2021. 

(https://mmrda.maharashtra.gov.in/metro-line-4) 

 

II. Literature Review 

 

Mumbai Metropolitan Region (MMR) is one of the 

fast growing metropolitan regions in India. In MMR, 

public transport systems are overcrowded and the 

road network is congested as there is a large gap 

between the demand and supply. To decongest the 

existing public transport systems and increase 

mobility across the Region, MMRDA through MMRC 

commissioned the services of RITES to prepare a DPR 

and Environmental/Social Impact Assessment study 

for the corridor of Colaba – Bandra – SEEPZ covering 

total length of 33.508 km. MMRDA has planned to 

get fund from Japan International Cooperation 

Agency (JICA) for the construction of Mumbai Metro 

Line III. The scope of the study is framed as per JICA 

guidelines for Environmental and Social 

considerations, 2011.The detailed study of 

Environmental report of Mumbai Metro Line-III 

signifies the following negative & positive impacts 

which has been studied in depth. The aspects & 

parameters to be followed for the proposed metro line 

are taken from the Metro Line-III EIA report. 

The Leopold matrix was conceived by geologist Luna 

B. Leopold and his colleagues in 1971, as a response to 

the US Environmental Policy Act of 1969, which 

didn‟t give clear instructions to the Federal 

Government agencies for preparing an impact report 

or for examining the environmental effects of the 

works that an agency plans. The Leopold matrix 

addressed this challenge by „providing a system for 

the analysis and numerical weighting of probable 

impacts‟. As pointed out by the creators of the 

Leopold matrix, there is a clear advantage of using the 

matrix „as a checklist or reminder‟ of the large scope 

of actions and impacts on the environment that can 

relate to the proposed actions (Leopold et al., 1971). 

According to the Leopold matrix method, EIA should 

consist of three basic elements: a) a listing of the 

effects on the environment that the proposed 

development may induce, including the estimate of 

the magnitude of each of the effects; b) an evaluation 

of the importance of each of listed effects (e.g., 

regional vs. local); and c) a summary evaluation, 

which is a combination of magnitude and importance 

estimates  

III. Methodology 

 

Keeping in view the nature of activities envisaged and 

environmental quality guidelines of Metro works, the 

area around proposed metro site was studied for the 

purpose of environmental impact assessment studies. 

The procedure for carrying out the environmental 

impact assessment is being followed in the subsequent 

section. 

 

3.1 Screening  

According to the EIA Notification, 2004 and the New 

EIA Notifications, 2006, the EIA of Mumbai Metro 

Line 4 (Wadala-Ghatkopar-Teen Hath Naka (Thane)-

Kasarwadavli) has to be carried out due to the 

following reasons: 

 

 This work is a complete new one i.e. it does not 

contain expansion of an existing construction. 

 The schedule 1 of the EIA notification 2004 has 

been divided into two main categories: Category 

A and Category B.  

 Category A: All works and activities require EIA 

study and clearance from central government. 

 Category B: Application reviewed by the State 

Level Expert Appraisal Committee into two 

Categories - B1 (which will require EIA study) 

and B2, which does not require EIA study. This 

work is categorized under Category B1.  

 Rather size or capacity of the work determines 

whether it is cleared by the central or state 

government. 

 Wadala-Ghatkopar-Teen Hath Naka (Thane)-

Kasarwadavli will be built at an estimated cost of 

Rs. 19,097 Cr. which is much higher to the budget 

of Rs. 50crores above which an EIA should be 

carried out. 

 The area requirement for the completion of this 

work is more and hence an EIA becomes 

mandatory.  

 According to the EIA Notification, 2006, a revised 

list of works and activities has been redrawn that 

requires prior environmental clearance. 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  422 

According to these guidelines, all the works under 

Mass Rapid Transport Systems in Metro Cities 

have to carry out an EIA. 

3.2 Scoping 

3.2.1 Survey  

To identify the environmental impacts of the work, a 

survey was being carried out along the route of the 

metro line 4 with the help of Google form. The places 

covered during this survey were chosen keeping in 

mind the ones which will have more effect on the 

environment. The places covered were basically six 

stations:  

 

 Bhakti Park Metro 

 LTT Metro 

 Vikhroli Metro 

 Shangrila 

 RTO Thane 

 Manpada 

 Kasarwadavli 

 

3.2.2 Questionnaire 

A questionnaire was being prepared considering all 

the possible impacts on the environment both during 

and post construction. A sample of the questionnaire 

included the form which was being circulated among 

professionals, students, people from the 

Environmental background & were asked to rate the 

following aspects from highly negative to Highly 

Positive effect. 

 

The residents living nearby these stations along the 

route of the metro line filled up the questionnaire 

based on their personal opinion as to what they think 

would be the impact of the Upcoming metro on their 

lives as well as on the environment which includes 

the air, water, noise and land environment. Around 

34 residents gave their opinions, based on which a 

Leopold‟s Matrix is drawn out. This will help in 

determining the governing positive and negative 

impacts on the environment purely on the basis of the 

survey which was being carried out.  

 

IV. Results 

4.1. Responses of Questionnaire 

The responses of questionnaire given were quantified 

without the weighted factors. The overall impacts 

visible from the questionnaire were positives based on 

the public opinion. However, there were concerns 

related to water, air and noise. An internet based 

survey was being done among the students, engineers, 

environmentalist & people from environment 

background. The response obtained from 34 people 

was being taken into view. 

4.2 Leopold‟s Matrix 

Leopold Matrix is most commonly used quantitative 

tool for quantifying impacts of work on environment. 

The system consists of a matrix with columns 

representing the various activities of the work, and 

rows representing the various environmental factors 

to be considered. The intersections are filled in to 

indicate the magnitude (from -10 to +10) and the 

importance (from 1 to 10) of the impact of each 

activity on each environmental factor. 

 

The responses were categorized as positive & negative 

impacts. The affects were multiplied based on the 

factors from most to least effect and it was observed 

that there were more of   positive impacts as 

compared to negative impacts as depicted in table 1 

and table 2 respectively. It is seen from the below 

table that the air quality and dust generation have a 

greater impact than the rest. Also, there is a positive 

on mobility due to metro work. These factors need be 

measured on field using the standard environmental 

indicators. 

 

 

Aspects Positive Effects 

 
Multiplying Factor 

 
1 2 3 4 5 Total 1 2 3 4 5 Total 

Due to Work Location 
 

Impact on Local Transport Utilities 0 1 2 17 14 34 0 2 6 68 70 146 

During Service Stage of Mumbai Metro Line 4 
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Employment Opportunities 0 0 1 24 9 34 0 0 3 96 45 144 

Benefit to Economy 0 0 2 22 10 34 0 0 6 88 50 144 

Mobility 0 0 1 18 15 34 0 0 3 72 75 150 

Safety 0 0 2 22 10 34 0 0 6 88 50 144 

Traffic Congestion Reduction 0 0 4 18 12 34 0 0 12 72 60 144 

Less fuel Consumption 1 3 2 17 11 34 1 6 6 68 55 136 

Reduced Air Pollution 1 4 1 16 12 34 1 8 3 64 60 136 

Carbon dioxide Reduction 1 4 6 14 9 34 1 8 18 56 45 128 

Traffic Noise Reduction 1 2 2 18 11 34 1 4 6 72 55 138 

Reduction in Buses 0 0 5 20 9 34 0 0 15 80 45 140 

Reduction in Infrastructure 0 0 5 20 9 34 0 0 15 80 45 140 

Total 
           

1690 

 

Table 2 Quantifying Negative Effects by Multiplication Factor 

Aspects Negative Effects 

  Multiplying Factor 

  1 2 3 4 5 Total 1 2 3 4 5 Total 

Due to Work Location               

Displacement of People 0 3 11 16 4 34 0 6 33 64 20 123 

Change of Land Use 1 1 10 19 2 34 1 2 30 76 10 119 

Loss of Trees 7 20 5 1 1 34 7 40 15 4 5 71 

Loss of Cultural & Historical Structures 2 1 15 14 2 34 2 2 45 56 10 115 

Due to Work Design               

Metro Stations 0 1 4 17 12 34 0 2 12 68 60 142 

Ventilation and Lighting 0 1 10 21 2 34 0 2 30 84 10 126 

Railway Station Refuse/Waste 0 1 6 16 11 34 0 2 18 64 55 139 

Risk due to Seismic Vibrations 0 2 6 15 11 34 0 4 18 60 55 137 

During Work Construction             

Soil Erosion 1 0 4 23 6 34 1 0 12 92 30 135 

Traffic Diversions and Risk to Existing Buildings 1 1 4 11 17 34 1 2 12 44 85 144 

Water Pollution 1 1 2 16 14 34 1 2 6 64 70 143 

Air Pollution 2 0 1 11 20 34 2 0 3 44 100 149 

Noise Pollution 1 1 2 15 15 34 1 2 6 60 75 144 

Impact due to Vibration 1 0 5 9 19 34 1 0 15 36 95 147 
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Health risk at construction site 0 1 4 16 13 34 0 2 12 64 65 143 

Problem of excavated soil disposal 1 0 1 11 21 34 1 0 3 44 105 153 

Dust Generation 1 0 2 10 21 34 1 0 6 40 105 152 

During Service Stage of Mumbai Metro Line 4         

Noise & Vibration 1 0 2 19 12 34 1 0 6 76 60 143 

Water Demands 1 1 12 14 6 34 1 2 36 56 30 125 

Refuse disposal and sanitation 0 2 5 20 7 34 0 4 15 80 35 134 

Total                       2684 

Quantifying Positive Effects by Multiplication Factor 

 

Aspects Positive Effects 

 
Multiplying Factor 

 
1 2 3 4 5 Total 1 2 3 4 5 Total 

Due to Work Location 
 

Impact on Local Transport Utilities 0 1 2 17 14 34 0 2 6 68 70 146 

During Service Stage of Mumbai Metro Line 4 

Employment Opportunities 0 0 1 24 9 34 0 0 3 96 45 144 

Benefit to Economy 0 0 2 22 10 34 0 0 6 88 50 144 

Mobility 0 0 1 18 15 34 0 0 3 72 75 150 

Safety 0 0 2 22 10 34 0 0 6 88 50 144 

Traffic Congestion Reduction 0 0 4 18 12 34 0 0 12 72 60 144 

Less fuel Consumption 1 3 2 17 11 34 1 6 6 68 55 136 

Reduced Air Pollution 1 4 1 16 12 34 1 8 3 64 60 136 

Carbon dioxide Reduction 1 4 6 14 9 34 1 8 18 56 45 128 

Traffic Noise Reduction 1 2 2 18 11 34 1 4 6 72 55 138 

Reduction in Buses 0 0 5 20 9 34 0 0 15 80 45 140 

Reduction in Infrastructure 0 0 5 20 9 34 0 0 15 80 45 140 

Total 
           

1690 

 

Table 2 Quantifying Negative Effects by Multiplication Factor 

Aspects Negative Effects 

  Multiplying Factor 

  1 2 3 4 5 Total 1 2 3 4 5 Total 

Due to Work Location               

Displacement of People 0 3 11 16 4 34 0 6 33 64 20 123 

Change of Land Use 1 1 10 19 2 34 1 2 30 76 10 119 
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Loss of Trees 7 20 5 1 1 34 7 40 15 4 5 71 

Loss of Cultural & Historical Structures 2 1 15 14 2 34 2 2 45 56 10 115 

Due to Work Design               

Metro Stations 0 1 4 17 12 34 0 2 12 68 60 142 

Ventilation and Lighting 0 1 10 21 2 34 0 2 30 84 10 126 

Railway Station Refuse/Waste 0 1 6 16 11 34 0 2 18 64 55 139 

Risk due to Seismic Vibrations 0 2 6 15 11 34 0 4 18 60 55 137 

During Work Construction             

Soil Erosion 1 0 4 23 6 34 1 0 12 92 30 135 

Traffic Diversions and Risk to Existing Buildings 1 1 4 11 17 34 1 2 12 44 85 144 

Water Pollution 1 1 2 16 14 34 1 2 6 64 70 143 

Air Pollution 2 0 1 11 20 34 2 0 3 44 100 149 

Noise Pollution 1 1 2 15 15 34 1 2 6 60 75 144 

Impact due to Vibration 1 0 5 9 19 34 1 0 15 36 95 147 

Health risk at construction site 0 1 4 16 13 34 0 2 12 64 65 143 

Problem of excavated soil disposal 1 0 1 11 21 34 1 0 3 44 105 153 

Dust Generation 1 0 2 10 21 34 1 0 6 40 105 152 

During Service Stage of Mumbai Metro Line 4         

Noise & Vibration 1 0 2 19 12 34 1 0 6 76 60 143 

Water Demands 1 1 12 14 6 34 1 2 36 56 30 125 

Refuse disposal and sanitation 0 2 5 20 7 34 0 4 15 80 35 134 

Total                       2684 

 

 

From the Leopold‟s Matrix, it has been seen that the 

negative impacts exceed the positive impacts by 

margin. During the work construction phase, the 

issues of air pollution, dust emission, noise pollution, 

vibration can be much higher & forms a part of future 

concern. However a detail study has to be done 

considering more parameters & responses. 

 

V. CONCLUSION 

 

The Mumbai Metro Line-4 has a significant impact on 

the infrastructure of the city and serves an example of 

development. Taking a cue from the existing metro 

line, the new model intends to give benefits to the 

economy, traffic congestion reduction, quick and 

safety transport, employment opportunities, fuel 

consumption reduction, and air quality improvement. 

It does have various adverse impacts on the 

environment like, environmental impacts on air 

quality (during construction phase), water 

environment, noise and vibration, solid waste, 

ecology, population resettlement which are also taken 

under constant consideration during the construction. 

Based on these detailed potential adverse 

environmental impacts, appropriate mitigation 

measures can be developed for consideration. The 

study concludes that work will have impacts from 

both construction and operation which should be 

mitigated through the use of prevailing current 

practices and appropriate technologies. The 
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implementation of the EMP and the monitoring plan, 

should be done to minimize the negative impacts of 

the work & thus have maximum utilization of 

resources. 

 

VI. Future Scope of study 

 

The future scope of the work will be dealing with the 

collection & analysis of baseline data which will help 

in clarifying the positive & negative impacts of the 

work on the environment. Also it will include the 

Aspect-Impact Analysis, mitigation plans, 

Environment management plans, cost benefit analysis 

of the Mumbai metro line 4 work. 
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ABSTRACT 

 

India has track record of catastrophic earthquakes, at various regions, which left behind loss of many lives and 

heavy destruction to property and economy. Analysis of buildings in hill region is somewhat different than the 

buildings on leveled ground, since the column of the hill building rests at different levels on the slope. 

Generally buildings may be failed by bending moments, shear forces acting on members of the building. By 

keeping these failures in mind, we designed beams, columns, footings by considering maximum loads on 

members. For loads calculation, substitute frame method is used for reducing the complexity of calculations and 

saving time. This total G +3 residential building analysis with only manual calculations based on values here 

taken from the standard code books (IS 456:2000, IS 1893:2016, IS 875:part1 & 2) 

Keywords : Seismic Analysis, Maximum Axial Force, Maximum Bending Moment And Maximum Shear Force  

 

I. INTRODUCTION 

 

Earthquake is the most disastrous due to its 

unpredictability and huge power of devastation. 

Earthquakes themselves do not kill people, rather the 

colossal loss of human lives and properties occur due 

to the destruction of structures. Building structures 

collapse during severe earthquakes, and cause direct 

loss of human lives. The hilly area is more prone to 

seismic activity e.g. northeast region of India. In this 

hilly regions, traditionally material like, the adobe, 

brunt brick, stone masonry and dressed stone 

masonry, timber reinforced concrete, bamboo, etc. 

are used which is locally available, is used for the 

construction of houses. The scarcity of plain ground 

in hilly areas compels construction activity on sloping 

ground resulting in various important buildings. Hill 

buildings constructed in masonry with mud 

mortar/cement mortar without conforming to seismic 

codal provisions have proved unsafe and, resulted in 

loss of life and property when subjected to earthquake 

ground motions. In this region the construction of 

multistory RC framed buildings on hill slopes has a 

popular and pressing demand, due to its economic 

growth and rapid urbanization. This growth in 

construction activity is adding to tremendous increase 

in population density. Also there is scarcity of ground 

in hilly regions so reinforced cement concrete 

buildings such as hospital buildings, residential 

buildings are constructed in the sloping areas, hence 

construction of multistoried R.C. 

 

II. SCOPE & OBJECTIVE 

 

 To analysis a multistory RCC building.  

 Comparison between manually analysis and STADD 

analysis.   

 To analysis the seismic force compare with sloping and 

flat ground. 

 To analysis maximum axial force at X-direction. 

 To analysis maximum bending moment about Y&Z 

direction. 

 To analysis maximum shear force about Y&Z direction.  
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III. METHODOLOGY 

 

This  present work deals with study of behavior of 

sloping ground building different inclination (00, 100, 

150, 300) under earthquake forces. The comparison of 

sloping ground and flat ground building under seismic 

forces is done. Here G+ 3 storey is taken and same live 

load is applied in three the buildings for its behavior 

and comparison. The framed buildings are subjected 

to vibrations because of earthquake and therefore 

seismic analysis is essential for these building frames. 

The fixed base system is analyzed by employing in 

three building frames in seismic zone IV by means of 

STAAD Pro.Software. 

3.1 STEP FOR COMPARISION 

Comparisons of results in terms of horizontal 

reaction, 

bending moments, axial force. Following steps are 

adopted in this study. 

 Step‐1 Selection of building geometry and Seismic 

zone: The behavior of three the models is studied for 

seismic zone IV of India as per IS code 1893 (Part 

1):2002 for which zone factor (Z) is 0.24.  

Step‐2 Formation of load combination Types of 

Primary Loads and Load Combinations: The structural 

systems are subjected to Primary Load Cases as per IS 

875:1987 and IS 1893:2002.Six primary load case and 

thirteen load combinations used for analysis. 

 Step‐3 Modelling of building frames using STADD 

Pro. Software.  

Step‐4 Comparative study of manual and STADD 

analysis. 

Step‐5 Analysis of three the building frames are done 

under seismic zone IV for each load combination.  

Step‐6 Comparative study of results in terms of axial 

force,  bending moments and shear force. 

 

IV. MODELLING 

 

STADD Pro. Software is used in modeling of building 

frames. STADD stands for structural analysis and 

design Program and it is general purpose software for 

performing the analysis and design of a wide variety 

of structures. The basic activities which are to be 

carried out to achieve this goal:  

a. Geometry of the structure. 

b. Providing material and member properties. 

c. Applying load and support condition. 

 

The data of various structural elements and the 

loadings considered of the building is as follows: 

 

 No. of floors = 04 

 Length of building =10.25m 

 Width of building =10.52m 

 Height of building =13.5m 

 Size of column =0.3*0.6m 

 Size of beam =0.23*0.38m 

 External plaster =0.015 

 Internal plaster =0.012 

 Live load =3Kn/m2 

 Zone factor =0.24(Zone IV) 

 Importance factor I = 1 

 Response spectrum factor R =3 

 

4.1 Plan and Elevation Of G+3 Building On Flat  

Ground.  

 
Fig 4.1.1. Plan of residential building 
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Fig 4.1.2 . Elevation of residential building 

 
Fig 4.1.3 . Structural model of building 

 

4.2 Elevation Of G+3 Building On  Sloped 

Ground. 

 
Fig 4.2.1 . Elevation of residential building 

on 10 deg. Slope 

 
Fig 4.2.2 . Structural model of building on 10 

deg. slope 

 
Fig 4.12 . Elevation of residential building 

on 15 deg. Slope 

 
Fig 4.2.2 . Structural model of building on 15 

deg. slope 
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Fig 4.2.1 . Elevation of residential building 

on 30 deg. Slope 

 
Fig 4.2.2 . Structural model of building on 30 deg. 

slope 

 

 

V. LITERATURE REVIEW   

1. Pawan Pawar and Asst. prof. Deepa Telang Perform 

an comparative study on seismic analysis of 

multistoried building resting on a sloping ground and 

flat ground.  This project report comprise of seismic 

analysis of a RC building with symmetrical plan. 

Building G+8 is analyze using response spectrum 

method on various combination of shear wall and 

different position of building on same slope of ground 

with seismic zone III and it is analysed by using 

STADD Pro. V8i. In this paper angle of ground is 

taken as 170 and kept same for all models. They are 

compare five parameters i.e. base shear, base moment, 

absolute displacement, axial fore and bending 

moment. 

 

2. Sujit Kumar ,Dr. Vivek Garg, Dr. Abhay Sharma 

has perform effect of sloping ground on structural 

performance of rcc building under seismic load . In 

 

Colum

n 

No. 

Max axial force  Fx  (kn/m) 

Flat 

ground 

10 degree 15 

degree 

30 degree 

1 565.249 566.256 566.287 566.311 

2 752.303 754.391 758.055 767.683 

3 932.753 1087.186 952.266 966.091 

4 662.41 684.053 690.019 715.874 

5 944.462 947.236 949.238 954.032 

6 1469.67

2 

1469.174 1467.97 1466.579 

7 1703.00

3 

1694.105 1711.051 1712.907 

8 957.661 967.02 972.205 988.617 

9 632.708 633.03 634.863 637.61 

10 1196.10

4 

1206.545 1203.968 1214.26 

11 1170.89

4 

1243.333 1184.208 1193.255 

12 736.452 743.478 744.954 750.594 

13 461.971 493.425 508.135 555.408 
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this paper work deals with study of behavior of 

sloping  ground building frames considering different 

inclination (7.5o, 15o) under earthquake forces. The 

comparison of sloping ground and plane ground 

building under seismic forces is done. Here G+4 

storey is taken and same live load is applied in three 

the buildings for its behavior and comparison. The 

result of various analyze for different ground slopes 

are presented and a comparative study between result 

of different slopes and plane ground is made to 

analysis of sloping ground on structural forces. In this 

work horizontal reaction and bending moment in 

footing of structure , bending moment in columns and 

are compared for different ground slopes under 

different seismic load. 

 

 3. Roser J. Robert  and Ranjana M. Ghate has perform 

Seismic Analysis of Multistoried RCC Building on 

Sloping Ground. The present work is focused on the 

comparison of the behavior of the building rested on 

sloped surface and on flat surface with same intensity 

of seismic load on both the buildings. The parameters 

which are mainly focused on are storey displacement 

and base shear. In this study the storey displacements 

for both the buildings is been evaluated in +X and –X 

direction as well as in +Z and –Z direction. Similarly 

the base shear is been calculated and compared for 

both the buildings rested on sloped surface and flat 

surface under the same seismic loading. 

 

 

6. RESULT 

From analyzing the above models of various slope 

of ground, three parameters are compared i.e. 

maximum axial force, maximum bending moment 

and shear force. 

 

Comparison of axial force between various slope 

of ground.  

 

 

 

 

 

 

 

 
 

Above graph shows the maximum axial forces is 

increases with increasing the slope of ground   

 

Comparison of maximum bending moment between 

various slope of ground in Y-direction. 

 

 

Column 

No. 

Max bending moment at Y-direction  My 

( kn/m2 ) 

Flat 

ground 

10 

degree 

15 

degree 

30 

degree 

1 35.525 35.229 35.487 35.471 

2 57.744 57.535 63.714 64.357 

3 57.401 60.378 66.631 68.3 

4 39.753 40.983 41.945 44.428 

5 3.443 3.82 3.528 3.676 

6 13.764 13.133 12.667 11.954 

7 23.119 18.656 28.975 24.421 

8 16.68 15.624 14.637 12.96 

9 43.755 44.176 43.897 44.016 

10 37.91 38.644 38.31 38.523 

11 44.632 44 45.034 45.184 

12 29.68 30.613 30.374 31.344 

13 12.338 13.793 13.81 14.748 
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Above graph shows the maximum bending moment 

in Y-direction  is increases with increasing the slope 

of ground   

 

Comparision of maximum bending moment between 

various slope of ground in Z-direction. 

 

 

 

Column 

No. 

Max bending moment at Z-direction  

Mz            ( kn/m2 ) 

Flat 

ground 

10 

degree 

15 

degree 

30 

degree 

1 15.67 15.945 15.759 15.678 

2 14.08 13.876 14.166 14.16 

3 39.434 38.732 39.11 38.771 

4 36.652 37.101 37.107 37.552 

5 27.029 27.432 27.87 28.843 

6 16.393 16.792 16.878 19.857 

7 45.343 44.862 44.714 44.084 

8 44.114 44.749 45.048 46.076 

9 30.6 30.566 31.201 31.88 

10 26.186 27.347 27.014 27.928 

11 14.223 14.387 14.337 14.468 

12 51.033 51.662 51.702 52.323 

13 20.211 21.132 21.775 35.026 

 

 

 
Above graph shows the maximum bending moment 

in Z-direction  is increases with increasing the slope 

of ground   

 

Comparision of maximum shear force between 

various slope of ground in Y-direction. 

 

 

 

 

Column 

No. 

Max shear force at Y-direction  Fy  

(kn/m) 

Flat 

ground 

10 

degree 

15 

degree 

30 

degree 

1 10.607 10.799 10.651 10.591 

2 8.347 8.493 8.66 8.677 

3 27.642 27.297 27.494 27.352 

4 23.036 23.464 23.327 23.622 

5 17.155 17.393 17.643 18.206 

6 18.11 17.879 15.03 13.301 

7 32.158 31.847 31.775 31.367 

8 28.172 28.557 28.739 29.34 

9 19.067 19.077 19.406 18.809 

10 14.929 15.637 15.438 16.001 

11 6.717 6.687 6.727 6.743 

12 33.901 34.07 34.145 34.432 

13 19.155 19.792 19.888 20.707 
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Above graph shows the maximum shear force in Y-

direction  is increases with increasing the slope of 

ground.   

Comparision of maximum shear force between 

various slope of ground in Z-direction. 

 

 

Column 

No. 

Max shear force at Z-direction  Fz  

(kn/m) 

Flat 

ground 

10 

degree 

15 

degree 

30 

degree 

1 22.56 22.619 22.722 22.74 

2 38.928 39.276 39.311 39.364 

3 38.672 38.937 39.522 40.477 

4 25.376 26.178 26.568 27.851 

5 0.813 0.972 1.195 1.248 

6 8.177 8.272 8.31 4.405 

7 18.67 18.483 13.929 14.07 

8 9.29 10.934 10.341 11.366 

9 27.023 27.064 27.074 27.1 

10 27.184 27.441 27.458 27.759 

11 27.712 27.82 28.31 29.045 

12 20.23 21.133 21.753 21.827 

13 8.533 9.422 9.889 11.242 

 

 
Above graph shows the maximum shear force in Z-

direction  is increases with increasing the slope of 

ground. 

 

VI.  CONCLUSION 

 

According  to the analysis it can concluded. 

 Critical bending moment in the column 

increases with increasing slope of ground. 

 The critical horizontal forces of footing 

increases significantly with increases in slope 

of ground. 

 The building rested on sloped surface is found 

to be more vulnerable during seismic effect as 

compared to building rested on flat surface. 
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ABSTRACT 
 

“Water for Life” has declared as the International Decade (2005 to 2015) for Action for water by the 

United Nations General Assembly in 2005. Because of the rapid increase in demand for water, and 

increase in occurrences of pollution of numerous water sources, environmental risks to humans and 

other life beings are enhanced. Due to changes in the quantity and quality of water, some 

environmental disasters are causing stress and hardships in a river basin in around the world. This 

paper reviews empirical evidence on the impact of polluted river water in the context of 

environmental risk as well as Ecological Risk. A rigorous survey has done on the existing literature of 

environmental risk and water pollution in respect of ecological, social and economic boundaries in the 

river basin area. The review findings concluded that polluted river water are seriously caused for 

hampering of the Sustainable Development (SD) especially in the context of sustainable development, 

ecosystems change, sustainable livelihoods, land cover, ecosystems, environmental sensitivity, 

biodiversity and geo-diversity as well as social and economic arena in a river basin over the world.The 

study also provides evidence that local communities are suffering from a variety of health problems 

including skin, diarrhea, dysentery, respiratory illnesses, anemia and complications in childbirth. 

Yellow fever, cholera, dengue, malaria and other epidemic diseases are also available in this area. 

 

INTRODUCTION 
 

Water is the most vital element among the natural resources, and is critical for the survival of all 

living organisms including human, food production, and economic development. Today there are 

many cities worldwide facing an acute shortage of water and nearly 40 percent of the world’s food 

supply is grown under irrigation and a wide variety of industrial processes depends on water. The 

environment, economic growth, and developments are all highly influenced by water-its regional and 

seasonal availability, and the quality of surface and groundwater. The quality of water is affected by 

human activities and is declining due to the rise of urbanization, population growth, industrial 

production, climate change and other factors. The resulting water pollution is a serious threat to the 

well-being of both the Earth and its populationExcessive human pressures on the earth are causing a 

range of global environmental changes which impact on the safe and secured water for the lives in the 
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world. Due to changes in the quantity and quality of water, some environmental disasters are causing 

stresses and hardships in a river basin in around the worldPollution of river bodies has become a 

major problem that is becoming critical because of inadequacy or non-existence of surface water 

quality protection measures and sanitation. Lagoons, rivers and streamsare sinks for wastes. Wastes are 

most often discharged into the receiving water bodies with little or no regard to their assimilative 

capacities. The discharge of raw sewage, garbage, as well as oil spills are threats to the diluting 

capabilities of the lagoons and rivers in the major cities. The natural purification of polluted waters in 

itself is never fast, while heavily polluted water may traverse long distance in days before a significant 

degree of purification is achieved 

 

 

LITERATURE REVIEW 
 

In such issues, water pollution is an important and essential issue in the world which requires ongoing 

evaluation and revision. The statistical data counted that more than 14,000 people died daily and 700 

million Indians have no access to a proper toilet, and 1,000 Indian children die of diarrhea sickness 

every day (Reporter, 2008; White, 1992)On the other hand, of 90% of china's cities suffer from some 

degree of water pollution and nearly 500 million people lack access to safe drinking water(Baoxing, 

2005). In addition to the acute problems of water pollution in developing countries, developed 

countries continue to struggle with pollution problems as well. In the most recent national report on 

water quality in the United States, 45 percent of assessed stream miles, 47 percent of assessed lake 

acres, and 32 percent of assessed bays and estuarine square miles were classified as polluted. Generally, 

water pollution is covered in water bodies of toxic chemicals and biological agents which exceed what 

is naturally found in water and may pose a threat to human health and the environment. The polluted 

water caused serious problems for human health as well as hampered ecological and environmental 

agents (Zaidi, 1994; Z. Zhang et al., 2010). Moreover, the range of health risks from climate change 

include direct, indirect (mediated), and diffuse and delayed effects. The health risks posed by climate 

change are now beginning to challenge the skills, creativity, and policy engagement of researchers, 

policy analysts, and stakeholders (Tong & McMichael, 2011). On the same way, studies identified that 

the huge number of chemicals released into the river which caused for environmental risk around the 

river basin area. It has concluded that 49% of the overall basin presently has soil loss greater than the 

tolerable rate, thus indicating that there are zones where the erosion process is critical, meaning that 

both management and land-use have not been used appropriately in these areas of the basin (Beskow 

et al., 2009). In such issues, this study has an aim to do rigorous reviews of empirical evidence on the 

impact of polluted river water in the context of environmental risk as well as Ecological Risk. This 

rigorous survey has done on the existing literature on environmental risk and water pollution in 

respect of ecological, social and economic boundaries in the river basin area over the world. 
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BACKGROUND OF THE STUDY 

 

WATER POLLUTION & ENVIRONMENTAL RISK IN THE WORLD 
 

Water is the alternative name of life and without water life is impossible to continue. Due to increase 

of the number of population in the earth every day have caused of rapidly increased in demand for 

water, and increase in occurrences of pollution of numerous water sources, environmental risks to 

humans and other life beings are enhanced. Due to changes in the quantity and quality of water, some 

environmental disasters are causing stress and hardships in a river basin in around the world (Anh, et 

al., 2010; Arkoosh, et al., 2010; Cataldo, et al., 2001). In such issues, water pollution is an important 

and essential issue in the world which requires ongoing evaluation and revision. The statistical data 

counted that more than 14,000 people died daily and 700 million Indians have no access to a proper 

toilet, and 1,000 Indian children die of diarrhea sickness every day (Reporter, 2008; White, 1992). 

On the other hand, of 90% of china's cities suffer from some degree of water pollution and nearly 500 

million people lack access to safe drinking water(Baoxing, 2005). In addition to the acute problems of 

water pollution in developing countries, developed countries continue to struggle with pollution 

problems as well. In the most recent national report on water quality in the united states, 45 percent 

of assessed stream miles, 47 percent of assessed lake acres, and 32 percent of assessed bays and 

estuarine square miles were classified as polluted. Generally, water pollution is covered in water 

bodies of toxic chemicals and biological agents which exceed what is naturally found in water and 

may pose a threat to human health and the environment. The polluted water caused serious problems 

for human health as well as hampered ecological and environmental agents (Zaidi, 1994; Z. Zhang, et 

al., 2010). Moreover, the range of health risks from climate change include direct, indirect (mediated), 

and diffuse and delayed effects. The health risks posed by climate change are now beginning to 

challenge the skills, creativity, and policy engagement of researchers, policy analysts, and stakeholders 

(Tong & McMichael, 2011) 

 

METHODOLOGY OF THE STUDY 
 

This study conducted based on the survey of common empirical studies on the causes of 

environmental risk through polluted water over the river basin area around the world. In this study, 

we conducted the general search by the name of “Environmental Risk and River water pollution and 

causes of environmental risk and impact of polluted water. From this search we found huge numbers 

of the article abstract, which we have read to determine which articles need to be included in the 

review of this paper. After reading through most of the articles were found are as case study approach 

and qualitative analysis of research. But we focus in this papers those are directly empirical and 

related with the key words of environmental risk and river water pollution and causes of 

environmental risk and impact of polluted water 
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FINDINGS OF THE STUDY 
 

There is large number numerous studies have done to examine how environments are changing due to 

changes in the quantity and quality of water and why environmental disasters are causing stress and 

hardships in a river basin in around the world (Anh, Kroeze, Bush, &Mol, 2010; Arkoosh et al., 2010; 

Cataldo, Colombo, Boltovskoy, Bilos, &Landoni, 2001). Moreover, the statistical data counted that 

more than 14,000 people died daily and 700 million Indians have no access to a proper toilet, and 

1,000 Indian children die of diarrhea sickness every day (Reporter, 2008; White, 1992). The study has 

recorded rigorous survey of the existing literature on environmental risk and water pollution in 

respect of ecological, social and economic boundaries in the river basin area over the world. Moreever 

Wang, C., Y. Feng, et al. in 2012 has done a one-dimensional dynamic contaminant fate model, 

coupling kinematic wave flow option with advection–dispersion-reaction equation in Songhua River, 

China. The model includes kinetic processes including volatilization, photolysis and biodegradation, 

and diffusive mass exchange between water column and sediment layer as a function of particles 

settling and resuspension. The results generally show that the modeled and detected concentrations 

exhibit good consistency. Flow velocity in the river is most sensitive parameter to Nitrobenzene 

concentration in water column based on sensitivity analysis of input parameters. It indicates flow 

velocity has an important impact on both distribution and variation of contaminant concentration. 

The model performs satisfactory for prediction of organic pollutant fate in Songhua River, with the 

ability to supply necessary information for pollution event control and early warning, which could be 

applied to similar long natural rivers (C. Wang, Feng, Zhao, & Li, 2012). Dawadi, S. and S. Ahmad in 

2012 focuses on the effects of climate variability and climate change on the Colorado River flow as 

well as on implications for water resources management. A system dynamics model was developed for 

the Colorado River Basin, operating on a monthly time scale from 1970 to 2035. Changes in stream 

flow were simulated with a hydrologic model that used outputs from 16 global climate models (GCMs) 

and 3 emission scenarios. Ensemble averages of the GCMs for each emission scenario indicated an 

increase in temperature over the period of 2012–2035. The magnitude and direction of change in 

precipitation varied among ensembles of GCMs for different emission scenarios, with A1b showing a 

decrease and A2 and B1 showing an increase. Ensemble average shows a small increase in 

precipitation by about 0.4%. An ensemble average reduction in stream flow by about 3% was observed 

until 2035. This reduction resulted in significant effects on the water supply to the Basin states, with 

varying reliability values for water supply (Dawadi& Ahmad, 2012). Zhang, R., G. Zhang, et al. in 

2012 investigated in the rivers discharging to the Laizhou Bay and the seawater of the bay, and the 

impacts of river discharge on the marine environment were assessed. The results revealed that the 

same antibiotics predominated in both the river water and the sea water. Additionally, the detected 

antibiotics in the river water were generally higher than those in the inner bay and in the open bay, 

reflecting the importance of the riverine inputs as a source of antibiotics. Risk assessment based on the 

calculated risk quotients (RQ) showed that enoxacin, ciprofloxacin, and sulfamethoxazole in the two 

aquatic environments both posed high ecological risks (RQ>1) to the most sensitive aquatic organisms 

Vibrio fischeri, Microcystisaeruginosa and Synechococcusleopoliensis, respectively (R. Zhang et al., 

2012). Whitworth, K. L., D. S. Baldwin, et al. in 2012 examined the biogeochemistry and hydrology 
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underpinning this extreme event and found that multiple drivers contributed to the development and 

persistence of hypoxic blackwater. Inundation of both forested and agricultural floodplains that had 

not been flooded for over a decade mobilised large stores of reactive carbon. Altered flow seasonality, 

due to a combination of climatic effects and river regulation, not only increased the risk of hypoxic 

black water generation but also shifted the proportion of bioavailable carbon that was returned to the 

river channels. Hypolimnetic weir discharge also contributed to hypoxia at some sites. These findings 

highlight the need for a whole-of-system perspective for the management of regulated river systems–

especially in the face of a changing climate (Whitworth, Baldwin, & Kerr, 2012). Da Costa, T. C., K. C. 

T. de Brito, et al. in 2012 looked at the genotoxic potential of samples from a contaminated site on the 

banks of the Taquari River, RS, Brazil, where potential environmental problems hadbeen identified 

(pentachlorophenol, creosote and hydrosalt CCA). Positive mutagenicity results in the 

Salmonella/microsome assay of the material exported from the area indicate that contaminant 

mixtures may have drained into the Taquari River. This was confirmed by the similarity of mutagenic 

responses (frameshift indirect mutagens) of organic extracts from soil and river sediment exported 

from the main area under the influence of the contaminated site. The Allium cepa test showed 

significant results of cytotoxicity, mutagenic index and chromosome aberration in the area under the 

same influence. However, it also showed the same similarity in positive results at an upstream site, 

which probably meant different contaminants. Chemical compounds such as PAHs, PCF and 

chromium, copper and arsenic were present in the runoff of pollutants characteristically found in the 

Taquari River sediment (da Costa et al., 2012). Davutluoglu, O. I., G. Seckin, et al. in 2011 was studied 

of chemical fractionation of seven heavy metals (Cd, Cr, Cu, Mn, Ni, Pb and Zn) by using a modified 

three-step sequential procedure to assess their impacts in the sediments of the Seyhan River, Turkey. 

Samples were collected from six representative stations in two campaigns in October 2009 and June 

2010, which correspond to the wet and dry seasons, respectively. The total metal concentrations in 

the sediments demonstrated different distribution patterns at the various stations. Cadmium was the 

only metal that was below detection at all stations during both sampling periods. Based on RAC 

classification, Cd and Cr pose no risk, Cu and Ni pose low risk, Pb and Zn were classified as medium 

risk metals, while the environmental risk from Mn was high. In addition, based on the sediment 

quality guidelines (SQG), the Seyhan River can be classified as a river with no, to moderate, 

toxicological risks, based on total metal concentrations (Davutluoglu, Seckin, Ersu, Yilmaz, & Sari, 

2011). Chen, Y., Z. Ye, et al. in 2011 analyses the desiccation tendency and hydrological regime of the 

Tarim River, discusses the causes of this condition, the point of zero flow movement, and the 

influence on the ecological security in the Tarim River basin that may be caused by the further 

development of desiccation. The main causes of the river desiccation were the increase in irrigated 

area of the head stream section in the upstream region, the rise in water consumption in the upper 

and middle reaches, and the construction of reservoirs in the mountain areas. Accordingly, possible 

countermeasures and ideas for mitigating the desiccation tendency are suggested, so as to provide 

decision-making references for water resource management and sustainable and healthy social, 

ecological and economic development in the Tarim River basin (Yaning Chen, Ye, &Shen, 2011). 

Anticona, C., I. A. Bergdahl, et al. in 2011 Since 2006, three studies have reported elevated levels of 

lead (Pb) among the indigenous population of the Corrientes river, in the Amazon basin of Peru. Due 

to the large evidence of environmental pollution related to oil exploitation in the area, this activity 
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has been suggested as the source of exposure. This study aimed to evaluate Pb levels in the population 

and environment of two communities exposed and one community non-exposed to the oil 

exploitation activity. Blood lead levels (BLL) were determined by the instrument Leadcare. A 

comparison with the graphite furnace atomic absorption technique was performed in order to validate 

the Leadcare results. Environmental samples were analyzed by inductively coupled plasma atomic 

emission spectroscopy. Among 361 capillary samples, mean BLL of the communities exposed and non-

exposed to the oil activity were not significantly different. Pb levels in environmental samples were 

below the maximum permissible levels. The sources of exposure could not be identified. Elevated 

levels of Pb in the oil-non-exposed community pointed out at other sources not yet clarified 

(Anticona, Bergdahl, Lundh, Alegre, & Sebastian, 2011). Beck, L. and T. Bernauer in 2011 focused on 

the ZRB because it is both substantively important and analytically challenging in terms of 

demonstrating the value of our methodological approach: The results indicate that current water 

abundance in most parts of the ZRB is unlikely to last. While, perhaps surprisingly, climatic changes 

are likely to have only relatively small effects on water availability, population and economic growth 

as well as expansion of irrigated agriculture and water transfers are likely to have very important 

transboundary impacts. Such impacts involve drastically reduced runoff in the dry season at key 

locations and changing (relative) shares of ZRB countries in the basin’s total runoff and water demand. 

These results imply that effective governance mechanisms for water allocation and for dealing with 

flow variability should be set up within the next few years in order to manage the situation 

cooperatively (Beck &Bernauer, 2011). Tuikka, A. I., C. Schmitt, et al. in 2011 assessed of the toxicity 

of four polluted sediments and their corresponding reference sediments from three European river 

basins were investigated using a battery of six sediment contact tests representing three different 

trophic levels. The msPAF and TU-based toxicity estimations confirmed the results of the biotests by 

predicting a higher toxic risk for the polluted sediments compared to the corresponding reference 

sediments, but partly having a different emphasis from the biotests. The results demonstrate 

differences in the sensitivities of species and emphasize the need for data on multiple species, when 

estimating the effects of sediment pollution on the benthic community (Tuikka et al., 2011). Bonachea, 

J., V. M. Bruschi, et al. in 2010 determined whether an acceleration of geomorphic processes has taken 

place in recent years and, if so, to what extent it is due to natural (climate) or human (land-use) 

drivers. The study results obtained indicate that sedimentation rates during the last century have 

remained essentially constant in a remote Andean basin, whereas they show important increases in 

the other two,Bishop, C. A., P. Ng, et al. in 1998 assessed developmental abnormalities in embryos and 

hatchlings from eggs of the common snapping turtle (Chelydraserpentinaserpentina). The study found 

a significant increase in abnormal development with increasing polychlorinated aromatic 

hydrocarbon exposure in eggs, particularly PCDD and PCDF concentrations. In contrast, the risk of 

abnormality was not significantly higher as toxic equivalent concentrations increased in eggs. The 

study also found significant 7-ethoxyresorufin O-deethylase and Cytochrome P4501A responses in 

livers of hatchling turtles from Lake Ontario relative to hatchlings from a clean, inland site whereas 

we did not find any evidence of porphyria in the hatchlings from either site (Bishop et al., 1998). 
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CONCLUSION 
 

As the objectives of the study to review of empirical evidence on the impact of polluted river water in 

the context of environmental risk as well as Ecological Risk in the river basin area over the world. In 

general, the review findings concluded that polluted river water are seriously caused for hampering of 

the Sustainable Development (SD) especially in the context of sustainable development, ecosystems 

change, sustainable livelihoods, land cover, ecosystems, environmental sensitivity, biodiversity and 

geo-diversity as well as social and economic arena in a river basin over the world. Moreover, the study 

also identifies that Flow velocity in the river is most sensitive parameter to Nitrobenzene 

concentration in water column based on sensitivity analysis of input parameters and the organic 

pollutants were the main contributing factor to the toxicity of effluents from textile and dyeing plants, 

pulp and paper mills, fine chemical factories and municipal wastewater treatment plants. On the other 

hand, the study also indicates that upstream industrial and municipal wastewater discharges along the 

river bank are major sources of pollution. The accumulation factor and potential ecological risk index 

indicate that the sedimentation at the Salt River mouth has the most serious degree of Cu 

accumulation and the highest ecological potential risk. Furthermore, it has noted in this review that 

the salinity was one of the major stresses affecting macro invertebrate assemblages, whereas 

antioxidant and metabolizing enzymes responded differently and were closely related to high and 

presumably toxic levels of accumulated organic pollutants. Therefore these results indicate that the 

use of multiple -markers sensitive to water pollution may provide complementary information to 

diagnose environmental factors that are impairing macro invertebrate communities. On the other 

hand, few studies emphasize the importance of combining biological indices with biomarkers and 

more generalized and ecologically relevant (grazing) in situ responses to identify ecological effects of 

effluent discharges from sewage treatment plants in surface waters. Moreover, quantification of 

sensitivity of impact assessment to value assignment shows that a model like BIO-SAFE is relatively 

insensitive to assignment of values to different policy and legislation based criteria. It is also possible 

that groundwater is being polluted by infiltration of industrial effluent but similarly there has been no 

empirical research into this. The problems of diarrhea and dysentery are unlikely to be caused directly 

by the industrial effluent, as they are usually the result of microbial contamination. However, the 

high level of in-migration to the area is putting considerable pressure on poor sanitation infrastructure 

and may be increasing the risk of contracting communicable diseases. By using of river water for 

washing clothing and bath many water born disease spread man to man. However, yellow fever, 

cholera, dengue, malaria and other epidemic disease also available in this area. The people lives in the 

aria are also suffering by the odor pollution and by the respiratory problems. For the polluted situation 

of the river maternal and child health of nearby riverbank slam are in a danger position. 
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lkj %& 

bfrgkldkj ,d oSKkfud dh Hkakfr miyC/k lkexzh dh leh{kk djds vrhr dk lgh fp= izLrqr djus dk 

iz;Ru djrk gSA mlds fy, lkfgfR;d lk/ku] iqjkrkfRod lk/ku vkSj fonsf'k;ksa ds o.kZu lHkh dk egRo gSA 

Hkkjrh; bfrgkl dk ;FkkFkZ Lo:i tkuus ds fy, bu lcdk v/;;u vko';d gSA  

 izkphu dkyhu lekt esa o.kZ & O;oLFkk dh fLFkfr dks tkuus ds fy, rRdkyhu ys[kdksa }kjk fy[ksa 

x;s xzUFk] vfHkys[k ,oa fons'kh ;kf=;ksa d o`rkUr lHkh dk i;kZIr egRo gSA budh lgk;rk ls ge ml 

dky ds o.kZ O;oLFkk ds Lo:i ds fo"k; esa tkudkjh izkIr djrs gSaA  

lkfgfR;d lzksr%&  

 izkphu dkyhu lekt esa o.kZ&O;oLFkk dh fLFkfr dks tkuus ds fy, rRdkyhu lkfgfR;d lzksrsk dk 

fo'ks"k egRo gSA ml dky ds ys[kdksa us rRdkyhu lekt ij vusd xzUFk fy[ksA mUgksaus /keZ'kkL=ksa ,oa 

Le`fr;ksa ij Vhdk,a fy[kk rFkk ml le; dh o.kZ O;oLFkk ij izdk'k MkykA  

 bl dky ds lkfgfR;d lzksrksa es euqLe`fr ds Vhdkdkj es/kkfrfFk] d`T;dYir: ds ys[kd 

y{eh/kj] ;kKoYD; Le`fr dh Vhdk ferk{kjk ds ys[kd fOkKkus'oj] ;kKoYD; Le`fr ds nwljs Vhdkdkj 

vejkf= vkfn tSu ys[ksdksa ds xzUFk /kwrkZ[;ku Hkfo";r dFkk] dqoy;ekyk] mifefrHkoiziap dFkk vkSj 

lejSPpdgk vkfn] dYg.k jfpr jktrjafx.kh vkSj fons'kh ys[kdksa bCuq[kqnZnok elwnh vkSj vycs:uh ds 

o`RkkUr mYys[kuh; gSA  

 euqLe`fr ds Vhdkdkj es/kkfrfFk us o.kZ O;OkLFkk ,oa tkfr izFkk esa tks ifjorZu bl dky esa vk jgs Fks 

mudk fo'kn~ foospu fd;k gSA mlls lekt es tks ifjorZUk vk jgs Fks mudks /;ku esa j[kdj o.kZ O;oLFkk 

dk o.kZu fd;k gSA vjc ;k=h elwnh nloha 'krh bZ0 esa Hkkjr vk;k FkkA mlus fy[kk gS fd Hkkjr dh lHkh 

tkfr;ksa esa czkã.k loZJs"B le>s tkrs gSA vyc:uh ds vuqlkj fgUnw lekt es czkã.k loZJs"B le>s tkrs 

Fks tSu fo}kuksa us czã.kks ds deZdk.M vkSj feF;k fo'oklksa dh /kwrkZ[;ku tSLks xzUFkksa es galh mM+kbZ gSA 

fdUrq es/kkfrfFk ds vuqlkj jktk dks vijk/kh czkã.k ij tqekZuk Hkh ugha djuk pkfg,A vijkdZ us fy[kk gS 

fd czkã.k fdlh dk nkl ugh gks ldrkA  



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  445 

 iwoZe/;dkyhu Hkkjrh; 'kkL=dkjksa us {kf=;ksa ds 'kkS;Z] 'kklu&dkS'ky] ;q)d izo`fRr vkfn dh ppkZ 

dh gS] ijk'kj ds vuqlkj {k=h; iztk dh j{kk djrk Fkk] 'kL= /kkj.k djrk Fkk] Hkyh&Hkk¡fr n.M nsrk Fkk 

vkSj nwljksa dh lsukvksa dks thrdj /keZiwoZd i`Foh dk ikyu djrk FkkA Yk{eh/kj us ^{k=h;* 'kCn dks 

^{krkr~=k.ke~* ls fu%l`r ekuk gSA  ^{krkr~=k.ke~* dk vFkZ Fkk] rhuks o.kksZ dk gkfu rFkk Hk; ls =k.k djukA 

uoha lnh ds ys[kd bCu[kqnZnok us fy[kk gS fd {k=h;ksa ds lEeq[k lc yksx flj >qdkrs gS] ysfdu ;s fdlh 

ds flj ugh >qdkrsA 

 iwoZe/;dky rd vkrs&vkrs oS';ksa ds dk;ksZ es dqN deh vk xbZA vycs:uh fy[krk gS] ^oS'; dk 

/keZ gS fd [ksrh djsa] Hkwfe dks tksrs] i'kq ikys vkSj czkã.kksa dh vko';drk dks iwjk djsaA gsepUnz oS';ksa ds 

fy, okf.kT;] i'kqikyu vkSj d`f"k iz/kku deZ crk;k gSA dkykUrj esa oS';ksa 'kwnzks esa vf/kd vUrj ugh jg 

x;k x;kA oS'; fuf'pr :i ls 'kwnz dh fLFkfr rd igq¡p x;s FksA  

 iwoZ e/;;qx esa Hkh 'kwnzks dk iz/kku deZ vius ls mPp o.kksZ dh lsok djuk gh FkkA bl dky dh 

d`fr;ka¡ vkSj Vhdk,a 'kwnzks ds O;olk; vkSj Lrj ds laca/k esa iqjkdkyhu Le`fr;ksa dk vuqlj.k djrh gSa 

y{eh/kj us er O;Dr fd;k gS fd ^fo'kq) efLr"d dk 'kqnz fud"̀V] nqukZe] czkã.k {k=h; vkSj oS'; ls 

mRre gS] og ,d LFky ijiqu% dgrk gS] ^vxj 'kwnz czkã.k dks pkoy idkus ds fy, nsrk gS rks og dksb 

iki ugh djrkA  

iqjkrkfRod lzksr%&   

 iwoZe/;dky esa o.kZ O;oLFkk ds tkuus ds fy, iqjkrkfRod lzksarks dk fo'ks"k egRo gSA bl dky ds 

vfHkys[kksa] fHkfRrfp=ksa rkezys[kksa rFkk nkui=ksa vkfn ls bl dky dh o.kZ O;oLFkk dh n'kk tkuusa esa lgk;rk 

feyrh gSA  

  bl dky ds pansy] dypqfj vkSj pkyqD; vfHkys[kksa ls Kkr gksrk gS fd ^dqN czkã.k ;ks)k 

FksA* dqN ljdkjh ukSdj FksA bl dky ds o.kZ O;oLFkk ds fOk"k; esa tkuus ds fy, 'kkldksa ds nku i=ksa dk 

Hkh fo'ks"k egRo gS bPNkoj IysV ds vuqlkj pUnsy 'kkld ijefnZ dk lsukifr enuiky 'keZu czkã.k FkkA  

 bl dky ds iqjkrkfRod lzksr rRdkyhu o.kZ O;oLFkk dh tkudkjh ds fy, lkfgfR;d lzksarks ftrus 

lgk;d ugh gS fdUrq dqN vfHkys[kksa] nku i=ksa vkfn ls ml dky ds lekt es o.kZ O;oLFkk ij izdk'k 

iM+rk gSA  

fons'kh ;kf=;ksa ds o`rkUr   

 iwoZe/;dky esa vusd fons'kh ;k=h Hkkjr vk;s rFkk mUgksaus ;gk¡ ij jgdj rRdkyhu Hkkjr ds fo"k; 

es fy[kkA ftlls gesa ml dky esa o.kZ O;oLFkk ds fo"k; esa tkudkjh feyrh gSA  

 608 bZ0 ls 907bZ0 rd phu esa Vkax oa'k dk 'kklu FkkA ml le; vusd fHk{kq phu ls Hkkjr vk;sA 

bu ij phu esa muds thou pfj= fy[ks x;sA ykfrdk&ykfgM+h us 1986 es abu thou pfj=ksa dk vuqokn 

fd;kA blls iwoZe/; dky dh lkekftd n'kk ds fo"k; esa tkudkjh izkIr gksrh gSA  

  vkBoha 'krkCnh ls vjc ys[kdksa us Hkkjr ij fy[kuk vkjaHk dj fn;k FkkA lqyseku uked 

vjc ;k=h ukSoha 'krh bZ0 ds e/; es Hkkjr vk;k FkkA mlus iky vkSj izfrgkj jktkvksa ds fo"k; esa fy[kk 
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gSA vjc ;kf=;ksa esa lcls izfLk) vycs:uh FkkA og egewn xtuch ds lkFk Hkkjr vk;k FkkA mlus viuh 

iqLrd ^rgdhd&,&fgUn* esa fy[kk gS fd ^fgUnw yksx ,d ckj vifo= oLrq dks 'kq) djds fQj vius 

lekt esa ykuk ugh pkgrsA mlus fy[kk gS fd czkã.k vius ?kfu"B fe= 'kwnzks ds ;gk¡ Hkh Hkkstu ugh 

djrsA rFkk oS';ksa ,oa 'kwnzks dh fLFkfr ,d tSLkh FkhA bl izdkj vycs:uh ds o.kZUk ls ml dky dh o.kZ 

O;oLFkk ij i;kZIr izdk'k iM+rk gS ijUrq mlds o.kZu dk eq[; vk/kkj ml le; miyC/k Hkkjrh; lkfgR; 

FkkA mlus futh vuqHko ds vk/kkj ij dqN ugh fy[kkA ;gh mlds o.kZu dk nks"k gSA blds vfrfjDr 

bCu[kqnZnok] vyelwnh vkfnA vjc ;kf=;ksa d o`rkUr Hkh mYys[kuh; gSA ftlls rRdkyhu Hkkjrh; lekt 

esa o.kZ&O;oLFkk  dh tkudkjh feyrh gSA  

pkrqoZ.kZ esa czkã.k dk LFkku 

 

 Hkkjrh; lkekftd O;oLFkk ds vUrxZr pkrqoZ.kZ dk fodkl ns'k] dky vkSj ifjfLFkfr ds vuqlkj 

laof)ZRk gksrk jgk gSA czkã.k] {kf=;] oS'; vkSj 'kwnz izkphu dky ls ysdj ckjgoha lnh rd fofHkUu 

ifjorZuksa vkSj fLFkfr;ksa ls gksdj fodkl dh vksj izo`Rr gq,A muds fodkl dk vk/kkj /keZ Fkk] tks muds 

'kjhj] eu vkSj efLr"d rhuksa ls lEc) FkkA izR;sd o.kZ dk fuf'pr deZ fufnZ"V fd;k tkrk Fkk] tks mlds 

o.kZ&/keZ ls lacfU/kr gksrk FkkA o.kZ&/keZ&ijd deksaZ dh O;k[;k esa O;fDr ds xq.kksa dks lekfgr fd;k tkrk 

Fkk vkSj ,d&nwljs o.kZ ls i`Fkd Hkh j[kk tkrk FkkA ;g i`Fkdrk xq.kksa ds vk/kkj ij Lohdkj dh tkrh FkhA 

lRo] jtl~] vkSj rel~ ;s rhu xq.k ekus tkrs gSA lRo dk lEcU/k czkã.k ls] jtl dk {kf=; ls ] jtl 

vkSj rel~ ds lfEEkfyr Lo:i dk oS'; ls rFkk rel~ dk 'kwnz ls FkkA vr% blh vk?kkj ij muds 

dekZuqlkj o.kZ&/keZ dh fu;kstuk dh x;h FkhA 

 lekt esa czkã.kksa dk loZJs"B LFkku FkkA dsoy /kkfeZd xazFkksa ls gh ugah oju~ fons'kh ;kf=;ksa ds 

o`Rrkar ls Hkh bl ckr dh iqf"V gksrh gSA vjc ;k=k=h vyelwnh ,oa vycs:uh us fy[kk gS fd vusd 

o.kZ ,oa tkfr;ksa esa czkã.k lcls vf/kd ifo= gS vkSj mUgsa lcls vf/kd lEekku feyrk gSA  czkã.kksa 

dk eq[; dk;Z bl ;qx esa Hkh v/;;u&v/;kiu] ;tu&;ktu rFkk nku nsuk vkSj nku ysuk FkkA os 

'kkL=kksa }kjk fufnZ"V vkpkj dk ikyu djrs Fks] osn&osnkax rFkk vU; 'kkL=ksa esa ikjaxr gksrs FksA mUgsa 

Jksf=;] vkpk;Z rFkk mik/;k; dgk tkrk FkkA ,sls czkã.k nku ds ik= le>s tkrs FksA vusd czkã.k 

iwjksfgr dk deZ djrs FksA lekt dks f'kf{kr djrs] /keZxr d̀R;ksa dks laikfnr djus] ;kfKd fØ;kvksa dks 

lEiUu djus rFkk ;Kkfn djokusa esa og lgk;d gksrk FkkA og lHkh osnksa dk Kkrk vkSj lHkh fo|kvksa dk 

eeZK gksrk Fkk fo}Rrk vkSj Kku ds dkj.k Hkh lekt esa mldk fof'k"V LFkku FkkA  

 fdarq cnyrs gq, lkekftd] vkfFkZd rFkk jktuhfrd ifjos'k esa czkã.kksa dks bu fufnZ"V O;oLkk;ksa esa 

vthfodk pykuk dfBu FkkA cká vkØe.kksa ls mRiUu jktuhfrd mFky&iqFky rFkk vkfFkZd foo'krkvksa us 

czkã.kksa dks vU; O;olk; dks viukus ds fy, ck/; fd;kA blds ckotwn bl dky esa Hkh czkã.kksa dk 

eq[; ,oa iz/kku deZ ;tu&;ktu] v/;;u&v/;kiu] nku ysuk rFkk nku nsuk cuk gqvk FkkA 
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czkã.kksa ds fo'ks"kkf/kdkj 

 fgUnw lekt esa izkphu dky ls gh czkã.kksa dks fo'ks"kkf/kdkj ds :i esa vuds lqfo/kk,a izkIr Fkh tks 

vU; o.kksaZ ds fy, fofgr ugha FkhA jktuhfrd] /kkfeZd] ckSf)d] vkfFkZd] lkekftd vkfn lHkh {ks=ksa eas 

mudksa vusdkusd lqfo/kka, feyh Fkh] tks fo'ks"kkf/kdkj ds :i esa py iM+h] ftlls os LoHkkor% o.kksZa esa 

loksZifj gks x;sA czkã.kksa dh ;s lqfo/kk,a iwoZe/;dky esa Hkh ;Fkkor cuh jghA 

jktuhfrd fo'ks"kkf/kdkj%& 

 iwoZ e/;dkyhu ys[kd y{eh/kj vkSj dYg.k ls fofnr gksrk gS fd jktk ds vfHk"ksdksRloksa esa czkã.k 

izeq[k :i ls lfEefyr gksrk FkkA vycs:uh czkã.kksa dh vkfndkyhu jktuhfrd fLFkfr ds fo"k; es dgrk 

gS fd 'kklu vkSj ;q) ds dk;Z czkã.k ds gkFk es FksA fdUrq ns'k dh O;oLFkk fcxM+ xbZ] D;ksafd os 

/keZ'kkL=ksa ds nk'kZfud fl)kUrksa ds vuq:i 'kklu djrs Fks] tks turk ds vfu"Vdkjh vkSj mPN`a[ky rRoksa 

ds lEeq[k vlEHko BgjkA vr% mUgksaus vius /keZ ds Lokeh ls izkFkZuk dh Qyr% czãk us mUgsa os gh dk;Z 

fn;s tks bl le; muds ikl gS] 'kklu vkSj ;q) ds dk;Z {kf=;ksa ds fn, x;sA vycs:uh dk ;g dFku 

okLrfodrk ds lS)kafrd i{k dks gh O;Dr djrs gSaA O;ogkj es ;g Fkk fd ns'k vkSj jkT; es vusd 

jktuhfrd Hkwfedk czkã.k fuHkkrs FksA jkT;kfHk"kssd ls ysdj jktk dsk ea=.kk nsus vkSj U;k; iznku djus rd 

mldh vHkwriwoZ Hkwfedk gksrh FkhA 

czkã.k ds fy, n.M O;oLFkk %& 

 izkphu /keZ'kkL=ksa us /keZP;qr gksus ij czkã.kksa dks n.M u nsus dh O;oLFkk dh FkhA Hkh"k.k Lks Hkh"k.k 

vijk/k dj nsus ij Hkh mUgsa vis{kkd`r n.M cgqr de fn;k tkrk FkkA og iw.kZ :i ls vo/;] voU/;] 

vn.M; vcfg"dk;Z vifjok| vkSj vifjgk;Z FkkA  

 iwoZ e/;;qx esaa Hkh czkã.kksa dks ;s lqfo/kk,¡ izkphu dky esa fjDFk esa feyh FkhaA vycs:uh fy[krk gS 

fd gR;kjk czkã.k gS vkSj ejk gqvk O;fDr fdlh nwljs o.kZ dk gS rks mls miokl] izkFkZuk vFkok nku 

ds :i esa dosy izk;f'pr gh djuk iM+rk FkkA vxj ejusokyk Hkh czkã.k gS vkSj ekjusokyk Hkh czkã.k gS 

rks mls izk;f'pr dk vf/kdkj ugh] D;kasfd izk;f'pr ls vijk/k lekIr gks tkrk gSA rRdkyhu vusd fgUnw 

xzUFkksa es czkã.kksa dks n.M nsus dh leL;k ij foLrkj ls fopkj fd;k x;k gS vkSj dgha&dgha czkã.kksa ds 

bl fo'ks"kkf/kdkj dh pqukSrh Hkh nh xbZ gSA rFkk mUgsa n.M dk Hkkxh Lohdkj fd;k x;k gSA d`R;dYir:] 

ckgZLiR; vFkZ'kkL=] y?kqojkguhfrlkj tSlh d`fr;ksa esa czkã.kksa ds fy, izk.kn.M dh O;oLFkk fuf"k) dh xbZ 

gSA fdUrq dqN /keZ'kkL=ksa esa izkphu fo/kkvkas ds fo:) vkrrk;h czkã.k dks izk.kn.M nsus dk fo/kku fd;k 

x;k gSA lqeUr dks mn~/k`r djrs gq, foKkus'oj us nqjkpkjh czkã.k dks izk.kn.M nsus dh O;oLFkk dh gSA 

Le`frpfUnzdk ds ys[kd nso.HkV~V us Hkh ,sls vijk/kh czkã.k dk o/k djus dk leFkZu fd;k gSA  

 dYg.k us pUnzkihM ds le; dh ,d ?kVuk dk mYys[k fd;k gS ftlesa pUnzkihM ,d czkã.k ij 

vfHk;ksx yxk;s tkus ij dgrk gS] ^^nks"k izekf.kr gksus ij fdlh lk/kkj.k iq:"k dks Hkh e`R;qn.M ugh fn;k 

tkrk] fQj ;g rks czkã.k gSA vr,o vijk/k fl) gks tkus ij Hkh eSa mls e`R;qn.M ugh ns ldrkA** og 

czkã.k jktk }kjk izk.kn.M+ ls eqDr dj fn;k x;kA ijURkq dYg.k us ,slh vusd ?kVukvkas dk Hkh o.kZUk 

fd;k gS ftuesa czkã.kksa dk o/k dj Mkyk x;k FkkA  
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 lk/kkj.k pksjh ds vijk/k esa rks czkã.k dks dksbZ n.M ugha feyrk Fkk] fdUrq cM+h pksjh esa dqN n.M 

nsus dh O;oLFkk FkhA vycs:uh fy[krk gS] *^;fn oLrq cgqr cM+h gks rks jktk czkã.k dks va/kk djds mldk 

vax dVok MkysA mldk nk;k¡ vkSj ck;k¡ iSj ;k ck;k¡ gkFk vkSj nk;k¡ iSj dVok nsa**A vkiLrEc us ;g 

O;oLFkk nh gS fd gR;k ds vijk/k esa vkSj pksjh ds vijk/k esa czkã.k dh vk¡[ks thoui;ZUr ds fy, ck¡/k 

nsuh pkfg,] tcfd vU; rhu o.kksZ ds fy, mlus izk.kn.M dh O;oLFkk nh FkhA  

ckSf)d vkSj 'kS{kf.kd fo'ks"kkf/kdkj %&  

 lekt esa czkã.k ckSf)d vkSj vk/;kfRed Kku dk usrk FkkA og ckSf)d Kku esa loZJs"B Fkk A tks 

osnksa dk Kkrk vkSj vk"ksZ; Fkk ogh czkã.k _f"k FkkA f}tks dks f'k{kk nsus vkSj vk/;kfRed Kku djus dk 

nkf;Ro mlh ij FkkA lekt vkSj ns'k dk 'kS{kf.kd vkSj ckSf)d mRd"kZ mlh ds iz;kl esa FkkA ikSjksfgR; 

vkSj f'k{k.k ds dk;Z iw.kZ :is.k fuokZfgr djus ds fy, oSfnd Kku dh vis{kk dh tkrh FkhA v/;kiu dk;Z 

ij czkã.k dk ,dkf/kdkj FkkA og viuh f'k{kk vkSj Kku ls lekt dks ckSf)d {ks= esa vxz.kh djrk FkkA  

 lekt esa osnksa dk izpkj vkSj izlkj czkã.kksa ds dkj.k gh laHko FkkA os gh osn vkSj 'kkL= ds izorZd 

FksA iwoZe/; ;qx es Hkh czkã.k ckSf)d n`f"V ls mPp vkSj egku FksA vycs:uh ds vuqlkj ^^ czkã.kksa dks gh 

osn i<+kus dk ,dek= vf/kdkj FkkA** Yk{eh/kj us fy[kk gS fd ^^ czkã.k gh v/;kiu dk;Z djrs FksA**  

/kkfeZd fo'ks"kkf/kdkj%&  

 lekt dh leLr /kkfeZd fØ;kvksa dk lapkyu vkSj laiknu czkã.k gh fd;k djrk FkkA 

vycs:uh fy[krk gS fd mu yksxksa ¼jktkvksa rFkk lkeUrks½ ds ?kjks esa loZnk ,d czkã.k jgk djrk Fkk] tks 

ogk¡ /keZ vkSj iq.; dk dk;Z djkrk Fkk rFkk tks ^iqjksfgr* dgk tkrk FkkA ,sls cM+s yksxksa ds ;gk¡ /keZ vkSj 

iq.; dk dk;Z djkus ls iqjksfgr dks nku vkSj migkj feyrs Fks] ftlls os viuh vkthfodk pykrs FksA 

y{eh/kj us fy[kk gS fd czkã.k iqjksfgr ds :i esa leLr /kkfeZd dk;ksZ dks lEikfnr djrk FkkA e/;dkyhu 

vfHkys[kksa ls czkã.k iqjksfgr gksus ds fooj.k feyrs gSA bUgsa vusd izdkj ds nkukfn fn;s tkrs FksA t;pUnz 

us vius iq= gfj'pUnz dk ukedj.k laLdkj laiUu fd;s tkus ij vius jktiqjksfgr  _f"kds'k 'keZUk dks nks 

xzke nku esa fn;s FksA  

jkT; vkSj lekt ds nsoeafnjksa esa czkã.k gh iz/kku drkZ&/krkZ gksrk Fkk] tks eafnj ds iz/kku iqtkjh 

ds :i esa nsorkvksa dk iwtu&vpZu djrk FkkA eafnj esa vusdkusd lkexzh nkukfn esa iznku dh tkrh FkhA 

cgq/kk jkts vkSj lkeUr cM+s&cM+s xzke eafnj dks nku esa iznku djrs Fks] tks eafnj dh laifÙk le>s tkrs FksA 

fdUrq mldk miHkksx OkLrqr% czkã.k iqjksfgr gh djrs FksA lkseukFk tSls o``` ```gr eafnjksa ds dk;Z dks ns[kus ds 

fy, gtkjks dh la[;k esa czkã.k fu;qDr fd;s tkrs Fks tks eafnj ds iz/kku iqtkjh ds vUrxZr gksrs FksA 

tdjh; vy dtohuh ds vuqlkj gtkjks czkã.k lkseukFk ds eafnj esa iwtu vkSj n'kZukfkFk;ksa dh lsok ds 

fy, j[ks x;s FksA  

lkekftd fo'ks"kkf/kdkj& 

 czkã.k dh fLFkfr lekt esa loksZPp FkhA mldh ;g loksZPprk mlds Kku vkSj fo}Rrk ds dkj.k gh 

FkhA og viuh fo}rk ls lekt dks f'kf{kr djrk Fkk rFkk viuh ;kfKd fØ;k ls mls /kkfeZd cukrk FkkA 
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oSfnd ;qx ls gh mldh lkekftd izfr"Bk Fkk og vius fof'k"V dk;ksZa ls lekt dk vfHkUu vax cu pqdk 

FkkA  

 iwoZ e/;dky esa Hkkjrh; lekt esa czkã.k dks lkekftd :i ls vusd fos'ks"kkf/kdkj izkIRk gSaA ftlls 

mudh lkekftd fLFkfr dkQh lEekuiw.kZ Fkh rRdkyhu Le`frdkjksa ,oa fo}kuksa us czkã.k dks nkl u cuk;s 

tkus dh O;oLFkk dh gSA es/kkfrfFk rFkk vijkdZ us ;g O;oLFkk nh gS fd ^^czkã.k dHkh fdlh dk nkl ugh 

gks ldrk**A czkã.k ds fy, izR;sd o.kZ ls ,d&,d iRuh j[kus dk vf/kdkj FkkA bl izdkj og pkj 

ifRu;k¡ j[k ldrk FkkA ;g O;oLFkk oSfnddkyhu gSA rRdkyhu lekt czkã.k dh oSokfgd fLFkfr ds fo"k; 

esa O;oLFkkdkjksa us fu;e fn;s gSA vycs:uh us fy[kk gS ifRu;ksa dh la[;k o.kZ ij vk/kkfjr Fkh ftlds 

vuqlkj czkã.k pkj] {kf=;] rhu] oS'; nks vkSj 'kwnz ,d iRuh j[k ldrk FkkA fgUnw lkekftd thou esa 

pkj ifRu;k¡ j[kuk czkã.k dh fo'ks"k lkekftd fLFkfr Fkh] tks mldh lkekftd izfr"Bk vkSj xfjek dks 

O;Dr djrh gSA czkã.k dh lkekftd izfr"Bk dk ewy vk/kkj mudh ckSf)d vkSj /kkfeZd Js"Brk Fkh] ftlds 

dkj.k lekt ds lHkh oxksZ esa mudk lkekftd eku&lEeku vknj FkkA  

vkfFkZd fo'ks"kkf/kdkj %&  

 vkfFkZd n`f"V ls Hkh czkã.k dk vusd fo'ks"kkf/kdkj izkIr FksA nku ysus dk vf/kdkj dsoy czkã.kksa 

dks gh izkIr FkkA QyLo:i os vf/kdkf/kd nku izkIr djus dk iz;kl djrs FksA czkã.kksa dks jkT; vkSj 

turk nksuksa ls leqfp nku feyrk Fkk ftlls og viuk thfodksiktZu djrk FkkA 

  czkã.k ds /ku dks dksbZ Hkh xzg.k ugha dj ldrk Fkk vycs:uh fy[krk gS fd czkã.k ds fy, dj 

iznku djuk visf{kr ughA lHkh izdkj ds djks ls dsoy czkã.k gh eqDr FkkA iwoZe/;;qxhu xzUFkksa esa Hkh 

czkã.k dks djks ls eqDr gksus dk funsZ'k fd;k x;k gSA czkã.k dh dj eqfDr ds lEcU/k esa vusd vfHkys[kh; 

izek.k feyrs gSaA ,d vfHkys[k 1230 bZ0 dk gS tks xqtjkr ls feyk gSA ^czãns;* ds uke ls dqN Hkwfe 

czkã.kksa ds ikl vyx ls jgrh Fkh] ftlls ;g Li"V gksrk gS fd czkã.kksa ds dqN oxZ dj eqDr FksA 

^czãns;* mu xzkeks dks dgk tkrk Fkk tks osn rFkk vU; 'kkL=ksa dh f'k{kk nsus okys czkã.kksa dks jktk dh 

vksj ls feyrs FksA ^czãns;* ij mu czkã.kksa dks dj ugha nsuk iM+rk Fkk] ;g lR; gS] fdUrq ;g czãns; ij 

dj eqfDr muds fo'ks"k dk;ksZ] tSls oSfnd f'k{kk ds forj.k ds fy, Fkh] tks mudh vizR;{k o`fRr FkhA nku 

esa fn;s x;s izk;% lHkh czkã.kks&xzkeks dks ;g NwV feyrh FkhA czãns; ls dke:i Hkh lEekfur gq, FksA 922 

bZ0 ds dfyax xaxjktk vuUr oeZu ds ,d rkezi= ls ;g lwpuk feyrk gS fd jktk ds HkkbZ t;oeZu us 

viuh dU;k ds fookg esa fo}ku czkã.k lksekpk;Z dks Hkwfe HksaV dh FkhA iwoZe/;;qxhu vusd jktiwr 'kkldksa 

us czkã.kksa dks /ku&lEifRr] Hkwfe&i'kq vkfn nku esa fn, FksA 

 bl izdkj bl dky esa czkã.kksa dks viuk vkfFkZd thou mUur djus ds fy, jkT; vkSj lekt dh 

vksj ls vusd lqfo/kk,a izkIr FkhA mUgsa nku esa Hkwfe ds vfrfjDr vusd oLrq,¡ Hkh feyrh FkhA vr% vusd 

HkkSfrd lkexzh mUgsa nku esa gh fey tkus ls mudh fLFkfr lqn<̀+ jgrh FkhA  
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lUnfHkZRk xzUFk lwph 

ewyxzUFk%& 

 

vfHk/kkufpUrkef.k & gsepUnz  

vfHk/kku jRuekyk & gyk;q/k  

vijkdZ dh ;KoYD; Le`fr ij Vhdk  

}kJ;dkO; & gsepUnz  

dFkdks'k izdj.k & ftus'oj lwjh  

dkO;ehekalk & jkt'ks[kj  

d`R;dYir: & y{eh/kj  

dqV~Vfuekre & nkeksnjxqIr  

ys[ki)fr    

dqoy;ekyk & m|ksru lwjh  

es/kkfrfFk dh euqLe`fr ij Vhdk    

ferk{kjk ¼;kKoyD; Le`fr ij 

Vhdk½ 

& foKkus'oj  

izcU/kfpUrkef.k & es:rqax  

Hkfo";r dFkk & /kueky  

jktrjafx.kh & dYg.k  

lejSPPkdgk & gjhHknz lwjh  

Le`fr pfUnzdk & nso.HkV~V  

lqHkkf"krjRudks"k & fo/;kadj  

frydeatjh dFkk & /kuiky  

f='kkfLV'ykdk iq:"k pfjr & gsepUnz  

uhfrokD;kèr & lksensolwjh  

mfDrO;fDr izdj.k & nkeksnj if.Mr  

mifefr Hko iziap dFkk & fl)f"kZ  

oSt;fUr & ;knoizdk'k  

O;ogkj izdk'k & ohjfe=ksn;  

o`)gkfjr dh ;kKoyD; Le`fr ij Vhdk  

fo'o:i dh ;kKoyD; Le`fr ij Vhdk  

fo:) fof/k fo/oa'k & y{eh/kj  

/kwrkZ[;ku Hkfo";r dFkk    

rgdhd&,&fgUn 

 

& vycs:uh  
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lgk;d xzUFk%& 

,0,l0 vYrsdj & n iksft'ku vkQ owesu bu fgUnw 

flfoykbts'ku 

 

ch0,u0,l0 ;kno & lkslkbVh bu uknZu bf.M;k bu n 12
th
 

lsUpqjh 

 

ch0,u0 'kekZ & lks'ky ykbQ bu uknZuZ bf.M;k  

ch0ih0 etwenkj & mRrj Hkkjr dk lkekftd ,oa vkfFkZd 

bfrgkl ¼1030&1194bZ0½ 

 

lh0oh0 oS| & fgLVªh vkQ fgUnw fefMvqy bf.M;k  

th0ih0 mik/;k; & czkãUl bu ,fUl;UV bf.M;k  

vkj0 ds0 eq[kthZ & izkphu Hkkjr  

vkse izdk'k & izkphu Hkkjr dk lkekftd ,oa vkfFkZd 

bfrgkl 

 

vkse izdk'k & izkphu Hkkjr esa /keZ ,oa lekt  

ih0,p0izHkq & fgUnw lkekftd laxBu  

vkj0,l0 'kekZ & izkphu Hkkjr dk lkekftd ,oa vkfFkZd 

bfrgkl 

 

 

 



IJSRSET1844425 | Published: 30 March  2018 |  March-April-2018 (4)7 : 452-459 ] 

 

© 2018 IJSRSET | Volume 4 | Issue 7 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099 
Themed Section : Engineering and Technology 

 

452 

izkphu Hkkjrh; bfrgkl esa ekS;Z ,oa xqIrdky ds e/; lkekftd ,oa vkfFkZd 

fLFkfr % ,d n`f"V 

Dhirendra Kumar Singh  

UGC-Net –History, 

Vill- Chhoti Bakawal, 

 Dist- Mau, UP 

  

 

 

/keZ'kkL=ksa dh Hkkafr dkSfVY; us Hkh o.kkZJe dks lkekftd laxBu dk vk/kkj ekuk gSA dkSfVY; us o.kkZJe 

/keZ dh j{kk djuk jktk dk drZO; ekuk gSA lekt esa czkg~e.kksa dk lEekutud LFkku Fkk mUgsa lkekftd] 

vkfFkZd o dkuwu lEcU/kh fo'ks"kkf/kdkj izkIr FksA f'k{kd] iqjksfgrks a] osnikBh czkg~e.kksa dks ^czg~ens;* Hkwfe nku 

esa nh tkrh Fkh] tks fd dj eqDr FkhA 

 izFke rhu o.kksZa & czkg~e.k] {kf=;] rFkk oS'; dh x.kuk ^f}tkfr* esa dh x;h tks miu;u rFkk 

v/;;u ds vf/kdkjh FksA lekt esa NwvkNwr dh Hkkouk cyorh gks x;h rFkk ;g ekuk x;k fd 'kwnz tkfr 

ds Li'kZ ek= ls czkg~e.k ,oa vU; o.kZ ds yksx vifo= gks tkrs gSA o.kZ dk vk/kkj deZ ds LFkku ij tUe 

dks ekuk x;kA {kf=; o.kZ dk dk;Z 'kL= }kjk jkT; dh j{kk djuk Fkk vkSj oS'; d`f"k] i'kqikyu O;kikj 

dk dk;Z djrs Fks vkSj jkT; dks dj pqdkrs FksA  

 dkSfVY; us 'kwnzksa dks ^okrkZ* dk vf/kdkj fn;k] fuf'pr gS fd bl O;oLFkk ls 'kwnz ds vkfFkZd lq/kkj 

dk izHkko mldh lkekftd fLFkfr ij Hkh iM+k gksxkA oS';ksa ds lgk;d ds :i esa vFkok Lora= :i esa 'kwnz 

Hkh d`f"k] i'kqikyu rFkk O;kikj djrs FksA vFkZ'kkL= esa 'kwnz dks EysPN ls fHkUu vkSj vk;Z dgk x;k gS rFkk 

vk;Z'kwnz dks nkl ugha cuk;k tk ldrk FkkA 

 pkj o.kksZa ds vfrfjDr dkSfVY; us vusd o.kZladj tkfr;ksa dk mYys[k fd;k gSA /keZ'kkL=ksa ds 

vuqlkj budh mRifRr vuqykse vkSj izfrykse fookg ls gqqbZA dkSfVY; us pk.Mkyksa ds vfrfjDr vU; lHkh 

o.kZladj tkfr;ksa dks 'kwnz ekuk gSA  

 esxLFkuht ds vuqlkj vUrtkZrh; fookg ugha gksrs Fks vkSj u gh vius O;olk; dks nwljh tkfr ds 

O;olk; ls cnyk tk ldrk FkkA dsoy czkg~e.kksa dks gh vkikr dky esa {kf=; rFkk oS'; dk O;olk; 

viukus dh vuqefr nh x;h FkhA esxLFkuht us Hkkjrh; lekt dks lkr tkfr;ksa esa foHkDr fd;k gS & 

1- nk'kZfud  2- fdlku  3- vghj  4- dkjhxj ;k f'kYiha 5- lSfud 6- fujh{kd 7- lHkkln ;k vU; 'kkld 

oxZA laHkor% fons'kh gksus dkj.k esxLFkuht Hkkjrh; lekt dh tfVyrkvksa dks le>us esa vleFkZ jgk vkSj 

mldk oxhZdj.k Hkkjrh; o.kZO;oLFkk ;k tkfr O;oLFkk ls esy ugha [kkrkA 

 ekS;Zdkyhu vFkZO;oLFkk esa nklksa dk vf/kd ;ksxnku FkkA f=fifVd esa 4 rFkk vFkZ'kkL= esa 9 izdkj 

ds nklksa dk o.kZu gS vc nkl izFkk dsoy vkfFkZd dkj.kks a ls lEcfU/kr FkhA dkSfVY; ds fooj.k ls Li"V gS 

fd jkT; dh Hkwfe ij d`f"k dk;Z esa] [knku esa] dkj[kkukasa vkSj lqj{kk izca/kksa esa Hkh nkl ,oa nkfl;ksa dk iz;ksx 

fd;k tkrk FkkA 
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 ckS) lkfgR; easa fL=;ksa dh n'kk dk tks fp=.k feyrk gS mlls Li"V gS fd oSfnd dky dh vis{kk 

mudh n'kk [kjkc gks x;h FkhA muds lkekftd rFkk 'kS{kf.kd vf/kdkjksa esa deh vk;hA mUgsa iqufoZokg rFkk 

fu;ksx dh vuqefr FkhA ckS) lkfgR; ls irk pyrk gS fd easa lxks= fookg lekt esa gksrs FksA 'kkD; vius 

gh dqy esa viuh dU;kvksa dk fookg djrs FksA egkohj dh iq=h dk fookg Hkh mudh cgu ds iq= tkekfy 

ds lkFk lEiUu gqvk FkkA lekt esa iz.k; fookgksa rFkk vUroZ.kZ fookgksa ds Hkh mYys[k feyrs gSA mn;u 

rFkk oklonRrk dk fookg iz.k; fookg dk mnkgj.k gSaA 

 200 bZ0 iw0 ds0 iwoZ dk dky xaxk?kkVh esa vkfFkZd ifjorZuksa dh n`f"V ls egRoiw.kZ jgk gSA bl 

dky dh vkfFkZd n'kk dk Kku czkge.k rFkk czkge.ksRrj lkfgR; ds vfrfjDr fofHkUu LFkkuksa dh [kqnkbZ esa 

izkIr fd;s x;s iqjkrkfRod vo'ks"kksa ds vk/kkj ij Hkh djrs gSaA bl dky ds Hkkjrh; thou esa ukxjh; rRo 

iz/kku gksrs gq;s fn[kkbZ nsrs gSaA oSfnd dkyhu xzkeh.k vFkZO;oLFkk dk LFkku vc ukxjh; vFkZO;oLFkk us 

xzg.k dj fy;kA  

 bl ;qx esa d`f"k vf/kdka'k turk ds thou dk vk/kkj FkhA ikf.kuh us viuh v"Vk/;k;h esa d`f"k vkSj 

^d`f"kcy* nksuksa 'kCnksa dk iz;ksx fd;k gSA ikf.kuh us leLr d`"kdksa dks rhu lk/kkj.k dksfV;ksa esa foHkDr 

fd;k gS & 1- vgfy  2- lqgfy  3- nqgZfyA gy ds fy, ^lhj* dk iz;ksx fd;k x;k gSA tks Hkwfe [ksrh ds 

dke vkrh FkhA mls ^{ks=* dgrs FksA ikf.kuh us nks izdkj ds mitksa dk mYys[k fd;k gS &    1- dq"ViP;k  

2- vdq"ViP;k A dkSfVY; ds vFkZ'kkL= ls d`f"k ds fodkl dh voLFkk dk irk pyrk gSA og d`f"k ds ckjs 

esa jkT; dh fuf'pr uhfr dk mYys[k djrk gS ftlls mRiknu esa o`f) gksdj jkT; dh vk; c<+rh gS rFkk 

fdlkuksa dk Hkh fgr gksrk gSA dkSfVY; us i'kqikyu] d`f"k rFkk O;kikj ds fy, ^okrkZ* 'kCn dk iz;ksx fd;k 

gSA ckS) ,oa tSu xzUFkksa esa nqfHkZ{k iM+us dk mYys[k feyrk gSA /keZlw=ksa esa fy[kk x;k gS fd jktkvksa ,oa 

iztk dks flapkbZ ds fy, rkykc o dq,a cuokusa pkfg,A x`glw=ksa esa i'kq/ku o`f) ds fy, ea= feyrs gSA :nz 

ls izkFkZuk dh tkrh Fkh fd i'kqvksa dk vfu"V u gksA 

 Hkwfe LokfeRo ds fo"k; esa rhu er gSA Hkwfe[k.M dk Lokeh og fdlku gksrk gS tks bl ij [ksrh 

djrk FkkA nwljs er ds vuqlkj [ksrksa ds Lokeh xzke ds iwjs fuoklh gksrs FksA ,d vU; er ds vuqlkj Hkwfe 

dk Lokeh og 'kkld gksrk Fkk tks ml jkT; {ks= ij 'kklu djrk FkkA dkSfVY; ds vFkZ'kkL= ls nks izdkj 

dh Hkwfe dk irk pyrk gS jktdh; Hkwfe rFkk O;fDrxr HkwfeA 

 vFkZ'kkL= ls gesa Hkw& jktLo fu/kkZfjr djus dh i)fr dk irk pyrk gS dkSfVY; ds vuqlkj le; 

vkSj LFkku dh lqfo/kkvksa dks /;ku esa j[kdj yksxksa ij dj yxkuk pkfg,A mlus jktk dks lykg nh gS fd 

mit dk NBok¡ Hkkx dj ds :i esasa ysuk pkfg,A vFkZ'kkL= esa ^cfy* dk mYys[k gS tks midj izrhr gksrk 

gS rFkk ;g jktk mit ds ^Hkkx* ds vfrfjDr iztk ls ysrk FkkA euqLe`fr rFkk egkHkkjr esa jktk dks vUu 

dk ¼1@10  Hkkx½ nloka Hkkx dj ds :i esa ysus dh vuqefr nh gSA 

 bl dky ds f'kYiksa esa fof'k"Vhdj.k izkjaHk gks x;k Fkk rFkk izR;sd dk;Z fo'ks"kK djus yxsA f'kYih 

Jsf.k;ksa ds :i esa laxfBr gks x;s FksA fofHkUu izdkj dh /kkrqvksa dk dke gksrk Fkk rFkk diM+s cukus rFkk 

mUgsa jaxus dk dke Hkh izkjaHk gks x;k FkkA 

 O;kikj rFkk okf.kT; mUur n'kk esa FkkA ns'k ds vUnj rFkk fons'kksa ls O;kikj Hkh vPNh fLFkfr esa 

FkkA ysu&nsu esa lksus pk¡nh rFkk rkacs ds flDdksa ¼fu"d] dk"kkiZ.k rFkk ek"kd½ dk iz;ksx fd;k tkrk FkkA 
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ns'k ds Hkhrjh Hkkxksa esa O;kikj lM+dksa rFkk ufn;ksa ds ek/;e ls tcfd okg~; ns'kksa ls O;kikj leqnzh ekxZ ls 

gksrk FkkA 

 'kqax dkyhu lekt o.kkZJe O;oLFkk ij vk/kkfjr FkkA ekS;Z lkezkT; ds /oalko'ks"kksa  ij mUgksusa 

oSfnd laLd`fr ds vkn'kksZa dh izfr"Bk dh vkSj blh dkj.k 'kaqxksa dk 'kklu dky oSfnd iqutkZxj.k dk dky 

ekuk tkrk gSA o.kkZJe O;oLFkk ds vUrxZr czkg~e.k ds izeq[k dk;Z v/;;u&v/;kiu] ;tu&;ktu] 

nku ,oa izfrxzg FksA og e`R;q n.M dk vf/kdkjh ugha FkkA jkT; dh j{kk gsrq 'kL= xzg.k djuk {kf=; dk 

drZO; FkkA oS'; O;kikj& okf.kT; esa layXu FksA 'kwnz dk dk;Z rhuksa o.kksZa dh lsok djuk FkkA 'kwnz /keZxzUFkksa 

ds Jko.k rFkk laLdkj ds vf/kdkjh ugha FksA euqLe`fr 'kwnzksa dks nklksa dh dksfV esa j[krh gSA vijk/k djus 

ij mUgsa vU; o.kksZa ls vf/kd n.M feyrk FkkA 'kwnz dh gR;k djus ij czkg~e.k dks ogh n.M feyrk Fkk tks 

dqRrs] fcYyh] es<+d] dkSos dh gR;k djus ijA 

 bl le; pkj o.kZ ds vfrfjDr cgqr lh tkfr;k¡ iSnk gks x;hA tkfr izFkk dh tfVyrk c<+rh 

x;hA ckS) /keZ ds dkj.k vf/kdka'k yksx fHk{kq vFkok Jo.k thou dh vksj vkdf"kZr gq;s] ftlls o.kZ 

O;oLFkk dks Bsl igq¡ph ijUrq 'kqax dky esa iqu% o.kkZJe O;oLFkk o czkg~e.kksa dh loksZPprk LFkkfir gqbZA 

 dq"kk.k dky esa Hkkjrh; lekt dk ewy <kapk vifjofrZr jgkA ijaijkxr o.kZ O;oLFkk ij fonsf'k;ksa 

ds vkØe.k ls xEHkhj [krjk mRiUu gks x;kA budk lkeuk djus ds fy, lkekftd O;oLFkkdkjksa us mUgsa 

O;OkLFkk ds vUrxZr LFkku nsdj vkRelkr~ dj fy;kA Le`fr;ksa esa bUgsa ^ozkR; {kf=;* dgk x;k gSA 

 xqIr ;qxhu lekt esa o.kZ& O;oLFkk iwjh rjg izfrf"Br FkhA ojkgfefgj ds vuqlkj czkg~e.k] {kf=;] 

oS'; rFkk 'kwnz ds ?kj Øe'k% ikap] pkj rhu rFkk nks dejksa okyk gksuk pkfg,A lekt ds lHkh o.kksZa esa 

czkg~e.kksa dk izfrf"Br LFkku FkkA ;|fi mudk eq[; deZ /kkfeZd ,oa lkfgfR;d Fkk rFkkfi dqN czkge.kksa  us 

vius tkfrxr is'kksa dks NksM+dj vU; tkfr;ksa dh o`fŸk viuk fy;k FkkA ledkyhu vfHkys[kksa esa ^dk;LFk* 

uked inkf/kdkfj;ksa dk mYys[k feyrk gS tks is'ksoj ys[kd Fks rFkk mudh dksbZ fof'k"V tkfr ugha cu 

ikbZ FkhA 

 lekt esa la;qDr ifjokj dh izFkk FkhA fookg dh vk;q yM+dksa ds fy, 16 o"kZ rFkk dU;kvksa ds fy, 

12 o"kZ gksrh FkhA Le`fr;ksa ds vuqlkj vkB izdkj ds fookg izpfyr FksA xqIrdkyhu lkfgR; esa fL=;ksa dks 

izfrf"Br LFkku fn;k x;k gSA izk;% ltkrh; fookg gksrs FksA ,sls fookg dks ^vuqykse* fookg dgk tkrk 

FkkA vc rykd dh izFkk detksj iM+ x;h FkhA ,slk izrhr gksrk gS fd lekt esa fo/kokvksa dh n'kk  vPNh 

ugha Fkh rFkk mUgsa dBksj lk/kuk dk thou fcrkuk iM+rk FkkA ;kKoYD;&Le`fr dU;k ds fy, miu;u rFkk 

osnk/;;u dk fu"ks/k djrh gSA lrh izFkk dk mYys[k dsoy 510 bZLoh ds HkkuqxqIr ds ,j.k vfHkys[k esa 

feyrk gS ftlds vuqlkj mlds fe= xksijkt dh e`R;q ds i'pkr~ mldh iRuh lrh gks x;h FkhA 

ijUrq ,slk izrhr gksrk gS fd ;g izFkk u gks lekt esa yksdfiz; gks ikbZ Fkh vkSj u gh bls dksbZ 'kkL=h; 

ekU;rk gh fey ldh FkhA lekt esa os';kvksa ds vfLrRo dk izek.k dkelw= esa feyrk gSA 

 ekS;Z lkezkT; ds iru~ ds i'pkr dsUnzh; lÙkk ds fl)kUr dk Hkh iru gks x;kA ftldk izHkko 

rRdkyhu vFkZO;oLFkk ij Hkh iM+kA O;kikj& okf.kT; esa f'kfFkyrk vk;hA jkT; dh vk; esa Hkh deh vk;h 

ftlls vke ukxfjd Hkh vNwrs ugha jg ldsA 'kqxa dky esa Ñf"k rFkk i'kqikyu vkfFkZd thou ds izeq[k 

vk/kkj FksA oS'; o.kZ ds yksx gh izeq[k :i ls Ñf"k rFkk i'kqikyu dk dk;Z djrs FksA ns'k esa ukuk izdkj 

ds O;olk; rFkk m|ksx&/kU/ks QSys gq, FksA ckS) xzUFk ^fefyUni.gksa* esa vusd O;olk;ksa dk mYys[k gqvk gS] 
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tSls &ekykdkj] lqo.kZdkj] rkezdkj] dqEgkj rFkk tkSgjh vkfnA Je&foHkktu dk fl)kUr izpfyr Fkk rFkk 

O;olk; vkuqokaf'kd gksrs FksA izeq[k uxjksa esa O;kikfj;ksa rFkk O;olkf;;ksa dh Jsf.k;k¡ FkhA tkrd xzUFkksa esa 18 

Jsf.k;ksa dk mYys[k feyrk gSA buds vyx&vyx O;olkf;d fu;e gksrs FksA  

 izkphu Hkkjrh; bfrgkl esa dq"kk.kksa dk dky vkfFkZd n`f"V ls lokZf/kd lef̀) dk dky ekuk tkrk 

gSA bl dky esa vkfFkZd thou dh lcls egRoiw.kZ fo'ks"krk gS Hkkjr dk e/; ,f';k rFkk ik'pkR; fo'o ds 

lkFk ?kfu"B O;kikfjd lEcU/k dh LFkkiukA dq"kk.kksa us phu ls bZjku rFkk if'peh ,f'k;k rd tkus okys 

js'ke ds ekxZ dks vius fu;a=.k esa j[kk D;ksafd ;g muds lkezkT; ls gksdj xqtjrk FkkA ;g ekxZ mudh 

vkenuh dk lcls cM+k lzksr Fkk D;ksafd blls tkus okys O;kikjh cgqr vf/kd dj nsrs FksA bl dky esa 

Hkkjr dk jkse ds lkFk O;kikj esa o`f) gqbZA fIyuh Hkkjr dks cgqewY; iRFkjksa ,oa jRuksa dk izeq[k mRiknd 

crkrk gSA mlds fooj.k ls Kkr gksrk gS fd jkse izfro"kZ Hkkjr ls foykflrk dh lkefxz;k¡ e¡xkus esa nl 

djksM+ lsLVlZ O;; djrk FkkA og vius ns'kokfl;ksa dh bl viO;f;rk ds fy, fuUnk djrk gSA foykflrk 

lkefxz;ksa ds cnys esa Hkkjr jkse ls cM+h ek=k esa Lo.kZ&eqnzk;sa izkIr djrk FkkA isjhIyl ls Hkh bl fooj.k 

dh iqf"V gksrh gSA blds vuqlkj Hkkjr ls elkys] eksrh] eyey gk¡Fkh&nk¡r dh oLrq,¡] vkS"kf/k;k¡] pUnu b= 

vkfn cgqrk;r esa jkse igq¡prs FksA buds cnys jkse dk lksuk Hkkjr vkrk FkkA dq"kk.k dkyhu Hkkjr esa 

O;kikj&okf.kT; ds {ks= esa flDdksa dk fu;fer :i ls izpyu gqvkA flDdksa dk izkjEHk foe dMfQlsl ds 

dky ls gqvk rFkk dfu"d ds le; rd vkrs&vkrs Hkkjh ek=k esa Lo.kZ eqnzkvksa dk fuekZ.k gksus yxkA  

 xqIr jktkvksa dk 'kklu&dky vkfFkZd n`f"V ls le`f) ,oa lEiUurk dk dky ekuk tk ldrk gS 

d`f"k dh mUufr ij fo'ks"k /;ku fn;k x;kA vejdks"k esa yksgs ls cus gy ds Qky ds fy, ikap uke fn;s 

x;s gSA ftlls lwfpr gksrk gS fd ;g egRoiw.kZ d`f"k midj.k loZlqyHk FkkA dkfynkl us d`f"k rFkk 

i'kqikyu dks jktdh; lEifRr dk ,d cM+k lk/ku fu:fir fd;k gSA /kku] xsgw¡] xUuk] twV] frygu] dikl] 

Tokj&cktjk] elkys] /kwi] uhy vkfn izHkwr ek=k esa mRiUu gksrs FksA flapkbZ dh leqfpr O;oLFkk FkhA 

m|ksx&/kU/ks mUufr ij FksA diM+s dk fuekZ.k djuk bl dky dk loZizeq[k m|ksx FkkA ftlls cgqla[;d 

yksxksa dks thfodk feyrh FkhA blds vfrfjDr gkaFkh nk¡r dh oLrq,a cukuk] ewfrZdkjh] fp=dkjh] f'kYi&dk;Z] 

feV~Vh ds crZu cukuk] tgktksa dk fuekZ.k vkfn bl le; ds vU; izeq[k m|ksx /kU/ks FksA  

 xqIr ;qx esa O;kikj&O;olk; ds {ks= esa Hkh vHkwriwoZ izxfr gqbZA O;olk; o m|ksx dk lapkyu 

Jsf.k;k¡ djrh FkhaA Js.kh ,d gh izdkj ds O;olk; vFkok f'kYi dk vuqlj.k djus okys yksxksa dh lfefr 

gksrh FkhA eUnlksj ds ys[k esa ^iV~Vok; Js.kh* ¼js'keh lwr cquus okyksa dh lfefr½ rFkk bUnkSj ys[k esa 

rSfyd Js.kh dk mYys[k feyrk gSA Jsf.k;k¡ cSadksa dk Hkh dk;Z djrh Fkh lkFk gh lkFk esa lwn ij /ku nsrh 

FkhA jkT; lkekU;r% mudk lEeku djrk FkkA Le`fr;ksa esa jktk dks funsZ'k fn;k x;k gS fd og Jsf.k;ksa ds 

jhfr&fjoktksa dk ikyu djok;sA ;s vius lnL;ksa ds >xM+ksa dk fuiVkjk Lor% djrh FkhA izR;sd Js.kh ds 

ikl viuh vyx eqgj gksrh FkhA O;kikj okf.kT; esa fu;fer flDdksa dk izpyu gks pqdk FkkA xqIr jktkvksa 

us lksus] pk¡nh rFkk rkacs ds cgqla[;d flDds pykok;sA bl le; lksus rFkk pkanh ds flDdksa dk vuqikr 

1%16 FkkA lkekU; ysu&nsu dkSfM+;ksa esa gksrk FkkA  

 xqIr ;qx esa O;kikj esa izxfr gqbZA lM+dksa }kjk izeq[k uxj vkil esa tqM+s gq, FksA HkM+kSp] mTtf;uh] 

izfr"Bku] fofn'kk] iz;kx] ikVfyiq=] oS'kkyh] rkezfyfIr] eFkqjk] vfgPN=] dkS'kkEch vkfn izeq[k O;kikfjd 

uxj FksA bl le; caxky esa rkezfyfIr izeq[k cUnjxkg FkkA tgk¡ ls phu] yadk] tkok] lqek=k vkfn ns'kksa 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  456 

ds lkFk O;kikj gksrk FkkA if'peh Hkkjr dk izeq[k cUnjxkg Hk`xqdPN ¼HkM+kSap½ Fkk tgk¡ ls if'peh ns'kksa ds 

lkFk leqnzh O;kikj gksrk FkkA diM+s] cgqewY; iRFkj] gkaFkh&nk¡r dh oLrq,¡] xje elkys] ukfj;y] lqxfU/kr 

nzO;] uhy nok;sa vkfn fu;kZr dh izeq[k oLrq,¡ FkhA  

 NBoha 'krkCnh bZ0iw0 dk dky xaxk?kkVh esa fofHkUu /keksZa ds mn; dk dky jgk gSA bu uohu /keksZa 

esa tSu o ckS) /keZ dk izeq[k LFkku jgkA ckS) /keZ us igys ls pys vk jgs oSfnd /keZ ij izgkj fd;k 

ifj.kke Lo:i blds egRo esa deh vk;hA ekS;Z lkezkT; ds iru vkSj 'kqaxksa ds jkT;kjksgj.k dks ckS)ksa ds 

izfr czkã.k izfrfØ;k ds :i esa ns[kk tkrk gSA tc ckS) o tSu /keZ us czkã.kokn ij loky [kM+s djus 'kq: 

fd;s rks bu lokyksa ds izfrfØ;k Lo:i 200 bZ0iw0 ds vkl&ikl euqLe`fr dh jpuk gqbZA blesa iqu% ,d 

ckj czkã.k /keZ dh loZJs"Brk dk izfriknu gqvkA viuh fof'k"Vrk rFkk ckS)ksa ls gqbZ {kfriwfrZ vkSj vU; 

oxksZa ij fu;a=.k LFkkfir djus gsrq dBksj vkpkj lafgrk dk izfriknu gqvk] ftlds dkj.k 'kwnz] oS'; vkSj 

fL=;ksa dh fLFkfr esa fxjkoV vk;hA  

 200 bZ0iw0 ds ckn vkus okys fons'kh vkØe.kdkjh tc HksnHkko jfgr ckS) /keZ Lohdkj djus yxs rks 

czkã.k lekt us Hkh 'kdksa] ;ouksa dks o.kZ O;oLFkk esa lekfgr fd;k D;ksafd bu vPNh jktuSfrd gSfl;r o 

fotsrk tkfr;ksa dks czkã.k /keZ dsoy EysPN dgdj misf{kr ugha dj ldrk FkkA Qyr% bUgsa fuEu dksfV 

ds {kf=; dk ntkZ fn;kA fons'kh yksxksa ds dkj.k tks lkekftd ruko mRiUu gqvk mldk ,d izk;ksfxd 

lek/kku o.kZ ladj dh ladYiuk esa n`f"Vxkspj gksrk gSA  

 v/;;u dky esa pkj o.kZ ds vfrfjDr cgqr lh tkfr;k¡ iSnk gks x;haA tkfr izFkk dh tfVyrk c<+ 

x;hA bl dky esa iwoZ dky dh vis{kk oS';ksa o 'kwnzksa ds chp dk vUrj de gks x;kA ekS;Z dky dh vis{kk 

bl dky esa fL=;ksa dh fLFkfr [kjkc gks x;hA vc muds tUe dks 'kqHk ugha ekuk tkrk FkkA iq=h ds tUe 

dh vis{kk iq= ds tUe dks vf/kd egRo fn;k tkus yxkA Le`fr;ksa esa mu ij vusd izfrcU/k yxk;s tkus 

dk Li"V funsZ'k izkIr gksrk gSA euqLe`fr ds fooj.k ls irk pyrk gS fd bl le; lekt esa cky fookg 

dk izpyu gks x;k rFkk dU;kvksa dk fookg vkB ls ckjg o"kZ dh vk;q esa fd;k tkus yxkA fookg dh 

vk;q ?kV tkus ls fL=;ksa dh f'k{kk ij izfrdwy izHkko iM+kA vc mUgsa ifr ds iw.kZr;k v/khu cuk fn;k 

x;kA euqLe`fr esa ,d LFkku ij crk;k x;k gS fd L=h dks vius ifr dh nsork ds leku iwtk djuh 

pkfg;s rFkk mldh bPNk ds izfrdwy dksbZ dke ugha djuk pkfg, Hkys gh mldk ifr nq'pfj= vFkok 

yEiV gh D;ksa u gksA  

 200 bZ0iw0 ds ckn vkfFkZd xfrfof/k;ksa ij jkT; ds fu;a=.k esa deh vk;hA vc fdlku Lora= :i 

ls [ksrh dk dk;Z djus yxsA jkT; dk d`f"k dk;ksZa esa :fp de gqbZ ifj.kke Lo:i d"̀kd flapkbZ ds 

lk/kuksa ,oa gy] cSy vkfn midj.kksa dh O;oLFkk Lo;a djus yxsA ekS;Z lezkVksa us lM+dksa ds fuekZ.k 

rFkk ,dkRed 'kklu O;oLFkk dh LFkkiuk djds Hkkjrh; miegk}hi esa O;kikj dks izksRlkgu fn;k ftlls 

O;kikj okf.kT; dh mUufr gqbZA ekS;Z lkezkT; ds iru ds lkFk gh blesa gzkl vk;kA 'kqax dky esa O;kikj 

okf.kT; esa Hkkjh deh vk;hA dq"kk.k dky esa iqu% O;kikj okf.kT; esa mUufr gqbZA leqUur O;kikj okf.kT; ds 

dkj.k gh ;g dky vkfFkZd n`f"V ls lokZf/kd le)̀ dky ekuk tkus yxkA iwoZ dky esa O;kikj dk Lo:i 

tgk¡ jk"Vªh; Fkk ogha dq"kk.k dky esa ;g e/; ,f'k;k rFkk ik'pkR; fo'o ds lkFk ?kfu"B :i ls tqM+ dj 

vUrjkZ"Vªh; izd`fr dk gks x;kA izkphu Hkkjrh; bfrgkl esa dq"kk.kksa us izFke ckj js'ke ekxZ ij fu;a=.k 

LFkkfir fd;kA vc Hkkjrh; O;kikjh flYd O;kikj esa fcpkSfy;ksa ds :i esa Hkkx ysuk izkjEHk dj fn;kA 
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blds QyLo:i mRrjh&if'peh Hkkjr ,d vR;Ur le``) O;kikfjd dsUnz :i esa fodflr gks x;kA bl 

le; jkse lkezkT; dk Hkh mn; gks jgk FkkA jkse rFkk ikf'kZ;k ds chp lEcU/k vPNs ugha FksA vr% phu ds 

lkFk O;kikfjd lEcU/k j[kus ds fy, jkseuksa dks dq"kk.k lkezkT; dh fe=rk ij gh fuHkZj jguk iM+rk FkkA 

dq"kk.k 'kkldksa us izFke ckj 'kq) Lo.kZ &flDds pyok;sA bldk otu 123&24 xzsu gS rFkk buesa Lo.kZ dh 

ek=k 92 izfr'kr gSA mRrj rFkk if'peksRrj izns'kksa esa dq"kk.kksa us Hkkjh ek=k esa rk¡cs ds flDds izpfyr 

djok;sA xaxk ?kkVh rFkk e/; ,f'k;k ds fofHkUu LFkyksa dh [kqnkb;ksa ls Li"V gks tkrk gS fd NBoha 'krkCnh 

bZ0iw0 esa ftl f}rh; uxjhdj.k dh izfØ;k izkjaHk gqbZ og dq"kk.k dky esa vius pjeksRd"kZ ij igqap x;hA 

fofo/k LFkyksa dh [kqnkbZ esa izkIr HkkSfrd vo'ks"kksa ls Li"V gS fd dq"kk.k dky Hkouksa] uxjksa rFkk flDdksa dh 

n`f"V ls vR;Ur le`) FkkA ftrus vf/kd flDds rFkk muds lk¡ps bl dky ¼bZ0iw0 200 ls 200 bZ0½ esa 

feys gS mrus fdlh vU; dky esa ugha feyrs fofo/k /kkrqvksa ls eqnzk;sa rS;kj djuk ekS;ksZRrj uxjh; thou 

dh [kkl fo'ks"krk Fkh ftlus jkse rFkk e/; ,f'k;k ls gksus okys O;kikj esa egRoiw.kZ Hkwfedk vnk dh FkhA 

vkj0,l0 'kekZ us vius xzUFk vcZu fMds bu bf.M;k* esa ,d lkS iPphl ls vf/kd mR[kfur LFkyksa dh 

lwph izLrqr dh gS ftlls irk pyrk gS fd uxjhdj.k viuh mUufr dh ijkdk"Bk ij FkkA fodflr 

O;kikj&okf.kT; dh ;g izo`fRr FkksM+s&cgqr ifjorZuksaa ds lkFk xqIr dky rd fo|eku jghA 

 mijksDr foospu ls Li"V gS fd 200 bZ0iw0 ds iwoZ dk lekt o.kZ O;oLFkk ij vk/kkfjr 

FkkA tgka czkg~e.k fo'ks"kkf/kdkj ;qDr oxZ Fkk] ogha 'kwnz dh fLFkfr fuEu FkhA v/;;u 

dky dh lkekftd fLFkfr ,d laØe.k dkyhu fLFkfr FkhA bl dky esa oSfnd /keZ dh LFkkiuk] 

'kwnzksa dh gs; fLFkfr] fonsf'k;ksa dk vkRelkrhdj.k vkSj o.kZladj tkfr;ksa dh mifLFkfr 

fn[kkbZ nsrh gSA fL=;ksa dh Hkh lkekftd& vkfFkZd fLFkfr esa iwoZdky dh vis{kk gzkl 

vk;kA 

 v/;;u dky ds iwoZ dkyhu vFkZO;oLFkk dk ewy vk/kkj d`f"k o i'kqikyu FkkA vkfFkZd xfrfof/k;ksa 

ij jkT; dk dBksj fu;a=.k LFkkfir FkkA Js.kh rFkk fuxe tSlh O;kikfjd laLFkk,a viuh 'kS'kokoLFkk esa 

FkhA fu;fer flDdksa dk izpyu ugha gks ik;k FkkA uxjhdj.k viuh izkjafHkd voLFkk esa FkkA 200 bZ0iw0 

500 bZ0 ds chp vFkZO;oLFkk esa O;kikj&okf.kT; dk egRo c<+k rFkk vkfFkZd xfrfof/k;ksa ij jkT; ds 

fu;a=.k esa deh vk;hA Js.kh laxBu iwjh rjg ls LFkkfir gq,A O;kikj esa fu;fer :i ls flDdksa dk 

izpyu gqvk rFkk uxjhdj.k dh izfØ;k Hkh viuh iw.kZrk dks izkIr gqbZA  
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lUnHkZ xzUFk&lwph 

 

vxzoky] ch0,l0 % bf.M;k ,st uksu Vw ikf.kuh] y[kuÅ 1952 

vYVsdj] ,0,l0 % ,tqds'ku bu ,U';sUV bf.M;k cukjl 1934 

dkS'kkEch] Mh0Mh0 % n dYpj ,.M flfoykbts'ku vkWQ bf.M;k bu fgLVksfjdy 

vkmVykbu] y.nu 1965 

?kwj;s] th0,l0 % bf.M;u dkWLV;we] cEcbZ 1951 

tk;loky] ds0 ih0 % fgUnw ikWfyVh] f}rh; la'kksf/kr ladj.k] caxykSj 1943 

Fkkij] jksfeyk % v'kksd ,.M fMDykbu vkWQ n ekS;kZt] 

vkDlQksMZ ;wfuoflZVh izsl] fnYyh 1973 

ck'ke] ,0 ,y0 % n LVsV bu ,U';sUV bf.M;k] bykgkckn 1928 

Hk.Mkjdj Mh0vkj0 % ysDplZ vkWu vyhZ fgLVªh vkQ bf.M;k 

'kekZ] vkj0 ,l0 % izkjfEHkd Hkkjr dk vkfFkZd vkSj lkekftd bfrgkl] fgUnh 

ek/;e dk;kZUo; funs'kky; 1928 

fLeFk] ch0,0 % n vyhZ fgLVªh vkQW bf.M;k] prqFkZ laLdj.k vkDlQksMZ 

1959 

ds0 ,0 uhydaM 'kkL=h % ¼laik0½ ,t vkWQ fn uUnkt ,.M ekS;kZt] fnYyh 1967 

vYVsdj] ,0 ,l0 % ,tqds'ku bu ,U';sUV bf.M;k 1957 n iksth'ku vkWQ ohesu 

bu fgUnw flfoykbts'ku 

HkVukxj] ds0 ih0 % bf.M;k :jy bdkWukseh] dkuiqj 1960 

pVksik/;k;] ,l0 % vyhZ fgLVªh vkWQ ukWFkZ bf.M;k ¼200 ch0lh0 &650 ,0Mh0½] 

dydRrk 1958 

ds0,y0 nQrjh % lks'ky bULVhV~;w'ku ,U';sUV bf.M;k] ukxiqj 1947 

nRr] ,u0 ds0 % lks'ky bULVhV~;w'ku bu ,U';sUV bf.M;k] ukxiqj 1947 

nRr] ,u0 ds0 % lks'ky bULVhV~;w'ku bu ,U';sUV bf.M;k] dydRrk 1937 

nRr] vkj0lh0 % fgLVªh vkWQ flfoykbts'ku bu bU';sUV bf.M;k dydRRk] 

1906 

?kqj;s] th0 ,l0 % dkLV ,.M Dykl bu ,U';sUV bf.M;k ckEcs] 1957 

xks[kys] ch0 ,l0 % dkLV ,.M Dykl bu ,U';sUV bf.M;k ckEcs] 1957 

xks[kys] ch0 th0 % ,U';sUV bf.M;k fgLVªh ,.M dYpj ckWEcs 1956 

vk;axj] ih0 Vh0 ,l0 % ykbQ bu ,U';sUV bf.M;k] enzkl 1912&1962 

ik.Ms;] foey pUnz % Hkkjro"kZ dk lkekftd bfrgkl] bykgkckn] 1960 

etqenkj] vkj0 lh0 % ,U';sUV bf.M;k cukjl] 1952 

eq[kthZ] vkj0 ds0 % ,U';sUV bf.M;k] bykgkckn 1956 

fgUnw flfoykbts'ku cEcbZ 1989 

;kno] ch0,u0,l0 % lkslkbVh ,.M dYpj bu ukWjnuZ bf.M;k bykgkckn 1973 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  459 

dknjh] ,0,0,e0 ,el % izkphu Hkkjrh; laLd`fr ,oa dyk;sa] cjsyh 1972 

xks[kys] ch0ds0 % ,U';sUV bf.M;k ¼prqFkZ laLdj.k½ ubZ fnYyh] dydRrk] 

1959 

etwenkj] vkj0 lh0 ,p0lh0 

jk; pkS/kjh ,oa ds0 ds0 nRr 

% la0 ,u0 ,MokUlM fgLVªh vkQW bf.M;k] yUnu 1960 

jk/kkd"̀.ku] ,l0 % fgUnw O;w vkWQ ykbQ] yUnu 1927 

jSIlu] bZ0 ts0 % dSfEczt fgLVªh vkQ bf.M;k] dSfEczt 1922 

 

 

'kks/k i= ,oa if=dk;sa & 

 tuZy vkWQ n cukjl fgUnw ;qfuoflZVh 

 tuZy vkWQ n bykgkckn fgLVksfjdy lkslkbVh 

 tuZy vkWQ n xaxkukFk >k fjlpZ bULVhV~;wV] bykgkckn ¼ekfur fo'ofo|ky;½ 

 tuZy vkWQ n bf.M;u fgLVªh 

 tuZy vkWQ n ;w0 ih0 fgLVksfjdy lkslkbVh 

 ,uYl vkWQ n Hk.Mkjdj vksfj;UVy fjlpZ bULVhV~;wV 

 tuZy vkWQ n fcgkj fjlpZ lkslkbVh 

 tuZy vkWQ n jkW;y ,f'k;kfVd lkslkbVh 

 eksek;lZ vkWQ n vkfdZ;ksykWftdy losZ vkWQ bf.M;kA 
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ABSTRACT 

 

In the era of a globalized world, the interdependence amongst countries in terms of international trade of goods 

and services and capital flows has increased considerably. There is a considerable change in the trade 

composition of the developing countries with a magnificent shift from exporting commodity to manufacturing 

product exports. This change in the trade composition has made the developing countries terms of trade more 

stable, but its exports are becoming more sensitive to exchange rate fluctuations. This study empirically 

examines the impact of India’s export and import on exchange rate using time series data for the period from 

January 2006 to October 2015 This study finds that there is positive relationship between export and exchange 

rate but negative relationship between import and exchange rate. Also, finds that the change in export will 

influence in positive changes in Indian Rupee against Euro, Pound, Dollar and Yen. But, Import is not 

positively influence on exchange rate between Euro, Dollar, Pound and Yen.  

Keywords: Export, Import, Exchange Rate, Relationship, Granger Causality 

 

INTRODUCTION 

 

In open economies, the policies of foreign exchange rate are some of the most important macroeconomic 

indicators, because the world’s investment decisions are affected by them. Also the success of the policy is 

affected by the effect of foreign exchange rates on imports and exports, in terms of a reduction in the foreign 

trade deficit. Today, the trends in the world economy as well as the movement of goods and services, labor, 

technology and capital throughout the world, regardless of the geographical boundaries, affect the economies of 

countries. Trade transactions involving more than one region normally require the conversion of a currency to 

another currency. The purpose of this research is to determine the impact of exchange rates on the imports and 

exports of emerging countries. The intention of this research was to develop an empirical study which will 

illustrate the nature of the relationship between imports-exports and exchange rates. The movement in 

exchange rates will be assumed to be as a result of exchange rate policies. Additionally, it is a chance for the 

researcher to apply theoretical knowledge to a practical situation through critical and robust methodologies as 

described by Iqbal, Khalid &Rafiq (2011) and Bhattarai (2011). In the next section, the literature review is 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  461 

summarized with the objective of gaining adequate knowledge of the subject under research. In the literature, 

there have been several studies indicating the relation between exchange rate and foreign trade i.e. Export and 

import. However, this study differentiates from previous studies in two aspects. First, foreign exchange rate has 

been used as a dependent variable, in this study the foreign exchange rate was used as an indicator that 

considers inflation differences, as well. Second, although most of studies in the literature investigate the effect 

of foreign exchange rates on the foreign trade balance, in this study the effect of foreign exchange rates on 

imports and exports were analyzed separately. In the second part of the study similar studies in the literature 

and different opinions are mentioned. In the third part, information about the empirical methodology and data 

are given and the empirical results are evaluated. 

 

DATA AND METHODOLOGY 

 

This study uses time series data. The main objective of study is to examine whether the import or export effect 

the exchange rate (USD, EURO, POUND and YEN) in India. The monthly exchange value of EURO, POUND, 

DOLLAR and YEN as well as EXPORT and IMPORT has been used for the study. The data period is from 

January 2006 to October 2015. All-time series contains total of 118 observations. The data are collected from 

database of Reserve Bank of India and SEBI. 

 

Time series annual macro data on Exports (Y) and Imports (X) from 1949-50 to 2004- 05 in nominal terms 

required to provide empirical content to the objectives of the study have been collected from the Economic 

Survey [Ministry of Finance, Economic Division] 2005-06 and Basic Statistics relating to the Indian 

Economy ,reserve Bank of India]The long run equilibrium relationship between India’s exports [Y] and imports 

[X] has been looked at by using annual macro time series data for the period from 1949-50 to 2004-05. The 

method in analyzing the long run equilibrium relationship between India’s exports and imports requires the 

determination of the integration order of each variable. This shall be accomplished by unit root testing of the 

macro time series variables. The unit root test provides the information about the presence/absence of 

stationary of the time series variables in levels or first difference If the time series variables, exports and imports, 

are not stationary in levels, then the series contain unit root. The estimates of economic relationships based on 

OLS method in the presence of unit root in the levels will be fly-by-night. The non-stationary time series data 

on exports and imports require to be differenced until stationary has emerged. The popular methods to detect 

the presence/absence of unit root and for determining the order of integration of each variable, exports and 

imports are the Augmented Dicky Fuller test and Phillips-Perron test. The order of integration of each time 

series variable needs to be established first. Briefly stated, a time series variable such as Y and X [exports and 

imports ] is said to be integrated of order d if it is found stationary after differenced d times. This is generally 

denoted by [Y] ~ I(d) and [X] ~ I(d). According to Engel and Granger representation, the two variables Yand X, 

despite the fact that they are non-stationary in levels, are said to be co integrated, if the residuals from the co 

integration regression [linear combination] are integrated of any order less than d. For instance, if [Y] ~ I(1) and 

[X] ~ I (1), the residuals from the co integration regressions of Y on X or X on Y have to be I (0) in order to have 

co integration between Y and X . Then there will be long run equilibrium relationship between Y and X. In the 

short run there may be disequilibrium between actual value of Y [ or X ] and long run equilibrium values. An 
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Error Correction Modeling helps to examine the presence of equilibrium or disequilibrium in the short run. 

Further, the estimate of error correction term explains the extent of disequilibrium that can be 

eliminated/corrected at each period 

 

CONCLUSION 

The present empirical exercise is to perceive the presence of long run equilibrium relationship between India’s 

exports and imports. The empirical evidence based on ADF and PP unit root tests illustrate that the aggregate 

exports and imports are stationary in first log difference. The estimates based on cointegration and error 

correction modeling show that India’s exports and imports are co integrated showing the existence of long run 

equilibrium relationship between them during 1949-50 to 2004-05 
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oSfnd lkfgR; esa ;K 

MkW0 eukst dqekj vxzgfj 

izoDrk 

t; ukjk;.k pesyk nsoh egkfo|ky;] 

djNuk] bykgkckn 
 

 

oSfnd vk;ksZa dh ,d /keZ iz/kku ijEijk FkhA mudk nsorkvksa dh lÙkk] izHkko rFkk O;kidrk esa n`<+ fo'okl 

FkkA lekt esa /keZ mruk gh izkphu gS] ftruk ekuo dk l`tuA ekuo fopkj.kk 'kfDr ls lEiUu mRiUu 

gqvk gSA ;g fopkj.kk 'kfDr ckSf)d psruk o Kku gh gSA blh fopkj.kk 'kfDr ds lkFk /keZ Hkh mRiUu 

gqvkA oSfnd dkyhu /keZ dk tUe izd`fr dh egk'kfDr;ksa ds lapkyd fu;eksa dks nSufUnu O;ogkj esa iz;qDr 

djus ds lkFk&lkFk /keZ dk mÙkjksÙkj fodkl gqvkA blhfy;s _Xosn esa ^/keZ* 'kCn dk vFkZ ^txfUuokZgd 

fu;eksa dk lewg* gS 

  ^^;Ksu ;Ket;Ur nsokLrkfu /kekZf.k izFkekfu vklu~**A
i
 

 ekuo thou ds lUnHkZ esa vU; ljy 'kCnksa esa ge dg ldrs gSa fd /keZ og ewyHkwr fl)kUr gS] 

ftl ij ekuo lekt vk/k`r jgrk gSA O;ogkj txr~ esa /keZ O;fDr ¼thokRek½ dk LosPN;k v hd`r ,d 

ekxZ gS] thou i)fr gSA
ii
 izR;sd O;fDr dks viuk /keZ fiz; gksrk gS rFkk thou dk og vfoHkkT; v  cu 

tkrk gSA blhfy;s ;g ,d loZekU; fu;e gS fd ,d O;fDr dks nwljs O;fDr ds /keZ esa gLr{ksi ugha djuk 

pkfg,A czkºe.kksa esa /keZ dks lkekU;r;k o#.k ls lEc) iznf'kZr fd;k x;k gSA rSfÙkjh; czkºe.k esa _r~ 

¼txr~ fo"k;d 'kk'or fu;e½ ds O;oLFkkid o#.k gS] blfy, nsork ^o#.k* dks ^/keZifr* fo'ks"k.k }kjk 

vfHkfgr fd;k x;k gS& ^^o#.k /keZ.kka irs**A
iii

 rSfÙkjh; czkºe.k esa /keZ ds fl)kUr ij izdk'k Mkyrs gq, 

dgk x;k gS fd lfork] bUnz rFkk fe= dks lR; dgk x;k gS tcfd o#.k dks ^lR;ku`r* dgk x;k gS& 

^^lR;esrk nsork% ¼lfork bUnz% fe=%½A -----------------lR;kUur̀s o#.k%A
iv
 pwWfd o#.k /keZ dk izrhd gS( blfy, 

/keZ Hkh lR;ku`r gSA rhu lR;nsoksa ds iz'kLr ekxZ czkºe.kksa esa fu/kkZfjr fd;s x;s gSaA bl fu/kkZj.k esa fdlh 

vU; fodYi dh xqatkb'k ugha NksM+h x;h gSA /keZ vFkok o#.k dks Bksl O;ogkj dh Hkwfe ij [kM+k fd;k 

x;k gSA /keZ dks vaxqY;k funsZ'k }kjk ifjHkkf"kr ugha fd;k tk ldrkA dksbZ Hkh O;fDr ;g ugha dg ldrk 

gS fd ^;g /keZ gS* vFkok ^;g /keZ ugha gS*A
v
 /keZ ,d lkis{k 'kCn gS rFkk ewyr% ,d O;fDr fo'ks"k 

dh :fp ,oa LoHkko ls lEc) gksrk gSA ,d O;fDr dk /keZ nwljs O;fDr ds /keZ ls furkUr fHkUu gks ldrk 

gSA leku/kekZ O;fDr;ksa ds oxZ ;k lewg ds vkn'kZ deZ gh ifjfLFkfr&fo'ks"k esa tu lkekU; ds fy, ^ekud* 

cu tkrs gSaA ;gh ekud ml oxZ ;k lewg fo'ks"k ds fy, /keZ cu tkrk gSA  

 /keZ izR;sd laLd`fr dk v  gSA fo'o ds fdlh Hkh /keZ ds nks i{k gksrs gSaA izFke rÙo fparu rFkk 

f}rh; deZdk.M] /keZ ds ;s nksuksa igyw le:is.k egÙoiw.kZ gSaA 

 czkã.k lkfgR; esa izfr"Bkfir /keZ ;K&ijd /keZ gSA ;K ml fu;ked 'kfDr] ftls vk;ksaZ us ^_r* 

dgk gS] dk :ikUrj ek= gSA ;g oSfnd thou ,oa oSfnd lkfgR; dk vfoHkkT; v  gSA oSfnd _f"k;ksa dh 
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lEiw.kZ thou&p;kZ ;KdeZ ls vuqizkf.kr FkhA blhfy, ;Ke; thou dh viuh fof'k"V laLd`fr jgh gSA 

^;K* 'kCn ^;t~* /kkrq ls cuk gS] ftldk vFkZ iwtk vFkok fdlh nsork dks migkj ¼HksaB½ p<+kuk gSA 

 izks0 vkj0Mh0 djejdj ds vuqlkj ^;K* 'kCn nks /kkrqvksa ls cuk gS& ^;k* vkSj ^;t~*A tgk¡ ^;k* dk 

vFkZ] ^tkuk* ,oa ^feyuk mRiUu djuk* gSa rFkk ^/kkrq ikB esa* ^;t~* dk vFkZ] ^nso iwtu djuk*] 

^laxfrdj.k&ijLij feyuk*] rFkk ^nku* gSa& ^^;t~ nsoiwtklaxfrdj.k nkus"kq**A ;g viokn jfgr gS fd 

^;t~* /kkrq vkSj ^;k* /kkrq ls cuk 'kCn iwtk&vpZuk ds vfrfjDr fdlh vU; vFkZ esa iz;qDr ugha gqvk gSA 

vr,o izks0 djejdj }kjk ^;t~* /kkrq dk vFkZ cgqr ijks{k ,oa [khaprku dj fudkyk gqvk yxrk gSA Mk0 

cq/k izdk'k ds erkuqlkj ,d lkekftd oSKkfud dh n`f"V ls ^;K* dk vFkZ ^vke fcjknjh dk Hkkst* 

gS( ftls ^laxfrdj.k* Hkh dgrs gSaA ^;K* 'kCn ds vFkZ esa nsork ds izfr J)k dk Hkko izdk'ku fHkUu&fHkUu 

<ax ls lfEefyr feyrk gSA blh vk/kkj ij 'kkL=ksa dk v/;;u fpUru vFkok Lok/;k; Hkh ^;K* dgykrk 

gSA lkekU;r;k vXuh dks nh xbZ HksaV vFkok nsork dks mn~ns'; dj vfXu ds ek/;e ls fd;k x;k nku ;K 

dgykrk gSA eksVs rkSj ij dgk tk ldrk gS fd HkDr dk J)kHkko ^;K* ;k ^;kx* dgykrk gSA 

mnkgj.kkFkZ] tSls gh HkDr Lo;a vFkok fdlh inkFkZ dks nsork ds fufeRr nku ¼HksaV½ esa nsrk gS] mlh {k.k 

og ;K lEikfnr dj ysrk gSa dgus dk rkRi;Z ;g gS fd ;K lnk fdlh cgqewY; nzO; ¼oLrq½ dk R;kx 

¼nku½ gSA ftl oLrq dk R;kx fd;k tk;] mls ^gfo"k~* dgrs gSaA nsork dks mn~ns'; ekudj nzO; R;kx 

^;kx* ;k ^gkse* dgykrk gSA  

 czkã.k xzUFkksa esa ;K ds mn~Hko ,oa iz;kstu ij fo'kn foospu feyrk gSA rS0czk0 esa mYys[k feyrk 

gS fd nsoklqj laxzke esa vlqjksa dks ijkftr djus ds ckn LoxZ esa nsorkx.k esa Hkq[kejh QSy x;hA mUgksaus 

i`Foh e.My ls vkgkj xzg.k dj thus dk fu.kZ; fy;kA bl mn~ns'; dh iwfrZ gsrq mUgksaus lIr gksr` ;K 

dk fo/kku cuk;k ,oa v;kL; v hjl dks ;K lEiknu gsrq HkstkA bl izdkj i`Foh&e.My ij ;K dk 

inkiZ.k gqvk]& ^^rs ¼nsok%½ veqf"eu~ yksds O;{kq/;u~A rs·czqou~A veqr% iznkua ok mithfoesfrA rs 

lIrgksrkja ;Ka fo/kk;kokL;ae~A vkaxhjla izkfg.ou~A ,rsukeq= dYi;sfrA rL;k ok b;a Dy`fIr%A ;fnna 

fd pA**
vi
 ,d vU; lUnHkZ ls fofnr gksrk gS fd nsorkx.k us i`Fkq dks ;K iznku fd;k] ^^;ks oS] lksesu 

lw;rs l nsolo%A ; i'kquk lw;rsA l nsolo%A ;% b"V~;k lw;rsA l euq";lo%A ,ra oS i`Fk;s nsok% 

izk;PNu~A**
vii

 rSfÙkjh; czkã.k esa gh ,d izlax esa ;g Hkh feyrk gS fd iztkifr us loZizFke ;K dks ns[kk 

vkSj mls nsoksa ds ikl Hkst fn;kA
viii

 

(i) ;K dk iz;kstu ¼mn~ns';½%& 

 oSfnd dky esa ekuo thou esa ;Kksa dk cgqr egÙo FkkA czkã.k xzUFkksa esa ;Kksa ds fo"k; esa 

vfr&vf/kd o.kZu gqvk gSA ;g izd`fr vkSj ijes'oj ds izfr viuh drZO;fu"Bk dh lPph vfHkO;fDr 

gSA ;g l`f"V ds Øe dk Hkh ,d lPph xkFkk gSA fdUrq bldk ewyHkwr mn~ns'; /kjrh ij ekuo&thou dks 

lq[ke; ,oa dY;k.ke; cukuk FkkA ekuo&thou dk lq[k ,oa dY;k.k HkkSfrd lEifRr ds mfpr forj.k ,oa 

LokfeRo ij fuHkZj FkkA HkkSfrd lEink euq"; ds ek= futh ,sfUnzd lq[k ds fy, gh ugha FkhA mldk lEiw.kZ 

ekuo lekt esa U;kf;d forj.k vko';d FkkA bl iz;kstu dh iwfrZ dh fn'kk esa thou ds n`'; ,oa ijks{k 

lHkh v ksa ,oa {ks=ksa esa ;K deZ lerqY;rk ykus ds fufeRr vkjEHk fd;k x;kA Mk0 oklqnso'kj.k vxzoky 

dk ;g er gS fd izkphu Hkkjrh; oSfnd lekt esa ;K dk iz;kstu izd`fr dks fe= cukdj izlUu j[kuk Fkk] 
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D;ksafd ekuo dk leLr HkkSfrd lq[k izd`fr dh fofHkUu 'kfDr;ksa ls eS=h gksus ij gh lEHko FkkA ;g cM+h 

gh O;kid ,oa egÙoiw.kZ vkLFkk Fkh] tks lnk gekjh izkphu laLd`fr dh ewy esa jgh gSaA  

 vfXugks= lEikfnr dj euq"; nsorkvksa ds fufeRr viuh vkgqfr nsrk gS ftlls nsork euq"; ij 

izlUu gksrs gSa] ;g fuf'pr gSA ;K djus ls euq"; leLr HkkSfrd 'kfDr;ksa ,oa inkFkksaZ dks fof/kor~ le>us 

dh 'kfDr izkIr dj ysrk gSA ;Kkpj.k ls gh mls ml ekufld fparu gsrq ik=rk ,oa lkeF;Z izkIr gksrk 

gS( ftlls mldks izkd`frd 'kfDr;ksa dk ikjLifjd Kku feyrk gSA bl Kku dks izkIr dj gh euq"; 

ijelq[k dh fLFkfr ¼LoxZ½ izkIr dj ldrk gSA ;K lEiknu ls euq"; dks okº; HkkSfrd lq[k] 

tSls&iq=&ikS=] i'kq ,oa lEifÙk vkfn dh izkfIr ,oa mudh vfHko`f) gksrh gS] lkFk gh vk/;kfRed {ks= esa 

mls rÙoKku izkIr gksrk gSA oSfnd ijEijkuqlkj ;gh ;Kksa dk Qy gS]& ^^lokZH;kS ok ,l nsorkH;ks 

tqgksfrA ;ks·fXugks=a tqgksfrA ;Fkk [kyq oS /ksuqa rhFksZ riZ;frA ,ofXugks=h ;tekuariZ;fr r`I;fr izt;k 

i'kqfHk%A iz lqoxZyksda tkukfrA i';fr iq=aA i';fr ikS=e~ izt;k i'kqfHkfeZFkquStkZ;rsA**
ix
 

(ii) ;K ds LFky%& 

 czkã.k xzUFkksa esa nso;tu ds fy, ;K&Hkwfe ij Hkh i;kZIr izdk'k Mkyk x;k gSA rSfÙkjh; czkã.k ds 

vuqlkj Hkwfe ds Åijh Hkkx dks [kuu dk;Z }kjk gVk ysuk pkfg,A rkfd Fkwd vkfn ls vifo= Hkw&Hkkx 

[kuu }kjk gV tk;sA ml le; ^m)U;ekue~* bl eU= dk tki fd;k tkrk gSA
x
 ,slh ekU;rk gS fd 

[kuu dk;Z ls Hkwfe dks dqN osnuk lguh iM+rh gS( vr% mls 'kkUr djus ds fy, 'kkafr ds izrhd ty ls 

iz;ksx djrs gq, ^^vkiks oS 'kkUrk%** uked eU= dk mPpkj.k fd;k tkrk gSA
xi
  

(iii) ;K&Hkwfe dk vk;ru%&  

rSfÙkjh; czkã.k ds vuqlkj xkgZiR; }kn'k izØe dk gksuk pkfg,A ,slk blfy,] D;ksafd laoRlj esa 

ckjg ekg gksrs gSaaA xkgZiR; ls }kn'k izØe ds lekIr gksus ij vkºouh; dk vk;ru cukuk pkfg,A rSfÙkjh; 

czkã.k ds vuqlkj czkã.k dk vkºouh; ,dkn'k izØe] {kf=;ksa dk }kn'k izØe vkSj oS';ksa dk prqfoZa'kfr 

izØe gksuk pkfg,]& ^^czkã.kL;k··ºouh;k;ruesdkn'klq jktU;L; }kn'klq oS';L; prqfoZa'kR;keifjfers 

ok ;kork ok p{kq"kk eU;rs& rLekUukfrnwjek/ks; bfr losZ"kkefo'ks"k.k Jq;rs**A
xii

 izØe dk rkRi;Z 2 ix ;k 

3 ix gksrk gS]& ^^izØeks f}infL=inks ok**A
xiii

 bldks foØe Hkh dgk tkrk gS]& ^^foØke% izØe%**A 

(iv) ;K dk le;%& 

 ;K dk ln~Qy mlds le; ij vkfJr gksrk gS] ftldk czkã.k xzUFkksa esa i;kZIr mYys[k feyrk 

gSA rS0 czk0 ds vuqlkj jkf= esa xkºZiR;kfXu dk vk/kku djus ls i'kq vkSj fnu esa vkºouh;kfXu dk vk/kku 

djus ls bfUnz;ksa dk rst izkIr gksrk gSA blds lkFk gh lkFk izkr%dky esa vkºouh;kfXu dk vk/kku djus 

ls ;teku ds iztuu&lkeF;Z dh c`f) gksrh gS] vkSj vrhr o Hkfo"; dk Qy feyrk gSA
xiv

 

 vkºouh;kfXu vkfn vfXu;ksa dk Øe mYys[k djrs gq, dgk x;k gSa fd xkgZiR;kfXu dk vk/kku iwoZ 

fn'kk dh vksj fd;k tkrk gS( D;ksafd ,slk djus ls Jh ¼y{eh½ iwoZ fn'kk dh vksj pyh tkrh gS 

vFkkZr~ ;teku /ku&oSHko ls ;qDr gks tkrk gSA nsorkx.k Hkh xkºZiR;kfXu dk vk/kku iwoZ dh vksj eq[k djds 

djus ls LoxZyksd dks izkIr fd;k FkkA blfy, vk/kku ds le; ;teku dks iwoZ fn'kk dh vksj eq[k djds 

gh xkºZiR;kfXu esa vXU;k/kku djuk pkfg,A blls ;teku iztk] i'kq vkSj LokfeRo Hkh izkIr djrk gS]& 

^^xkºZiR;L; iztki'kqLokfeRokÙkL; izFkek/kkusu rRizkfIr%**A
xv
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 vkºouh;kfXu dk vk/kku if'pe dh vksj eq[k djds djuk pkfg,A blls ;teku dks lq[k&le`f) 

vkSj ;'k dh izkfIr gksrh gS( fdUrq ;fn vkºouh; vfXu dk vk/kku iwoZ dh vksj eq[k djds fd;k tk;] rks 

LoxZ dh izkfIr gksrh gS] ysfdu og {kf.kd gksrk gSA ,d izfl)h gS fd] fdlh le; bM+k uked xks&:i esa 

dksbZ nsoh FkhA og euq dh laca/kh FkhA og bZM+k ;K&rÙo ds fo"k; esa dqN ugha tkurh FkhA mlh le; 

vlqjksa us vXU;k/kku 'kq: fd;kA ;g lqudj bZM+k muds ;Kh; deZdk.M dks ns[kus pyh x;hA rRi'pkr~ 

euq ds ikl okil vkdj cksyh fd vlqjksa us igys iwoZ fn'kk dh vksj vofLFkr gksdj vkºouh; ;K djrs 

gSa] rRi'pkr~ if'pe fn'kk esa vofLFkr gksdj xkºZiR; ;K djrs gSaA mlds ckn nf{k.k fn'kk esa 

nf{k.kkfXu ;K djrs gSaA ,slk djus ls dqN le; rd os /ku&oSHko ls ;qDr jgrs gSa( rÙi'pkr~ fouk'k dks 

izkIr djrs gSaA if'pe dh vksj eq[k djds vXU;k/kku djus ls Jh Hkh pyh tkrh gS( ftlds QyLo:i 

vlqj ijkHko dks izkIr djrs gSaA
xvi

 

 tgk¡ rd nf{k.kkfXu dk iz'u gS( rks ;g xkºZiR; ds nf{k.k fn'kk esas fLFkr gSA nf{k.kkfXu frjNk 

gksrk gS] ftlls fd ;g Åij dh vksj ugha tk ldrk] cfYd eR;Zyksd esa gh vofLFkr jgrk gSA  

rSfrjh; czkºe.k esa dqN fo'ks"k u{k=ksa esa gh vXU;k/kku djus dks dgk x;k gS( tks bl izdkj gS %& 

 d`fÙkdk u{k=%& rSfÙkjh; czkºe.k ds vuqlkj ftl fnu d`fÙkdk u{k= dk pUnzek ls la;ksx gksrk gS] 

ml fnu vXU;k/kku djuk pkfg,A d`fÙkdk u{k= esa vXuh nsork dk vk/kku dY;k.kdkjh gksrk gS] blfy, 

bl u{k= dks vfXu nsork Hkh dgk tkrk gS& ^^d`fÙkdu{k=efXunsZork**A
xvii

 bl u{k= esa vXU;k/kku djus 

ls ;teku ^czºeopZLo* dks izkIr djrk gS vFkkZr~ eU=ksa dk vf/k"Bkrk curk gSA pw¡fd ;g u{k= lHkh u{k=ksa 

esa eq[; gksrk gS] blfy, ;teku Lo;a lHkh euq";ksa esa eq[; cu tkrk gS& 

 ^^eq[ka ok ,rUu{k=k.kkaA ;Rdf`Ùkdk%A ;% d`fÙkdkLofXuek/kÙksA eq[;a ,oa Hkofr] bfrA**
xviii

 

 ijUrq d`fÙkdk u{k= gh vfXu nsork gS] bl ckr dks u tkuus okyk tks bl u{k= dh fuUnk djrk 

gS vkSj vufHkK gksdj vXU;k/kku djrk gS( ml ;teku dk ?kj vfXu dh Tokyk ls rgl&ugl gks tkrk 

gSA 

 jksfg.kh u{k=& rSfÙkjh; czkºe.k ds vuqlkj jksfg.kh u{k= dkeukvksa dh iwfrZ djkrk gS& ^^:º;Urs 

izkI;Ur bfr jksgk% dkekLrs p ;L;ka :º;Urs lk jksfg.kh**A
xix

 jksfg.kh u{k= esa vXU;k/kku deZ djus 

ls ;teku le`) gks tkrk gS vkSj fnu&izfrfnu og ykHkkfUor gksrk jgrk gSA 

 iquoZlw u{k=%& iquoZlw u{k= esa [kks;s gq, /ku dks iqu% izkIr fd;k tk ldrk gS] blfy, bl u{k= 

dk uke iquoZlw u{k= gSA
xx
 ,d izflf) gS fd fdlh le; nsorkx.k /kulEiUu gksdj vXU;k/kku deZ djrs 

le; fdf pr J)kjfgr gks x;s FksA blfy, mudk ;K foQy gks x;k vkSj os eqDrkfn /ku ls jfgr gks 

x;sA rc os nsorkx.k J)kyq gksdj iquoZlw u{k= esa ¼fof'k"V rkjdk ;qxy ftl fnu pUnzek ds lkFk 

la;qDr gq;s] ml fnu½ lE;d~ :i ls nsorkvksa us vXU;k/kku fd;kA bl izdkj lE;d~ :i ls vXU;k/kku 

djus ij mUgaas iqu% olq ;kuh /ku izkIr gks x;k FkkA blh izdkj vU; /kuh Hkh vJ)k esa vXU;k/kku djds 

tc fu/kZu gks x;s] rks mUgksasus Hkh iquZolw u{k= esa vXU;k/kku djds iqu% /ku izkIr dj fy;kA bl izdkj 

iquoZlw u{k= esa vXU;k/kku djus ls ;teku dY;k.kdkjh] Js"B vkSj dqyhu cu tkrs gSaA 
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 jksfg.kh vkSj iquoZlw u{k=] nksuks gh le`f) ds izrhd gSA nksuksa gh u{k=ksa esa ;teku }kjk vXU;k/kku 

djus ls ;teku /ku&oSHko ls ;qDr gks tkrk gSA vr% ;g dguk vuqfpr ugha gksxk fd nksuks u{k= 

laHkor% ,d gh gSA 

 iwoZ QkYxquh u{k=%& rSfÙkjh; czkºe.k ds vuqlkj] tks ;teku iztk }kjk /ku&/kkU;kfn pkgrs gSa] mUgsa 

iwoZ QkYxquh u{k= esa vXU;k/kku djuk pkfg,A ;g u{k= v;Zek nsork dk izrhd gS& ^^QkYxquh u{k=e;Zek 

nsork**A
xxi

 v;Zek ¼lw;Z½ ds fo"k; esa osnksa esa dgk x;k gS fd] tks 'k=qvksa dk neu djrk gS vkSj /ku }kjk 

yksxksa dks o'k esa djrk gS] ogh vk;Zek nsork gSA
xxii

 

mÙkj QkYxquh u{k=%& rSfÙkjh; czkºe.k ds vuqlkj] tks ;teku ,s'o;Z] /keZ] ;'k] Jh] Kku rFkk 

oSjkX;] bu N% xq.kksa dks izkIr djuk pkgrk gS] mls mÙkj QkYxquh u{k= esa vXU;k/kku djuk pkfg,A bl 

u{k= dk nsork ^Hkx*
xxiii

 gksrk gS] ftlds }kjk ,s'o;kZfn N% xq.kksa dh izkfIr gksrh gS& 

  ^^,s'o;ZL; lexzL; /keZL; ;'kl% fJ;%A 

  KkuoSjkX;;ks So "k".kka Hkx brhj.kkAA**
xxiv

 bfr 

 QkYxquh ekl esa tc iwf.kZek vkrh gS] ml le; iwoZ QkYxquh u{k= ;qDr jkf= esa iwoZorhZ o"kZ dh 

lekfIr gksrh gS( blfy, ml fnu vXU;k/kku djus ls o"kZ dk vUr gksus ds dkj.k ;teku nfjnz gks tkrk 

gSaA ijUrq mÙkj QkYxquh u{k= dk vkjEHk gksus ds dkj.k Hkkoh o"kZ dk izkjEHk gksrk gS( blfy, bl le; 

vXU;k/kku djus ls ;teku vR;f/kd /kuh gks tkrk gSA 

 rSfÙkjh; czkºe.k esa u{k=ksa ds fo/kku ds lkFk&lkFk _rqvksa ij Hkh i;kZIr izdk'k Mkyk x;k gSA 

blds vuqlkj] czkºe.k dks clar _rq esa vXU;k/kku djuk pkfg,( D;ksafd clar _rq lHkh _rqvksa esa eq[; 

gksrk gSA blfy, bl _rq esaa vXU;k/kku }kjk czkºe.k Hkh eq[; gksrk gS vkSj czºe opZLo izkIr djrk gSA 

blds lkFk gh lkFk ;teku esa iztuu lkeF;Z dh cqf) gksrh gSA Bhd mlh izdkj tSls fL=;ksa dh _rq 

fo'ks"k esa euq"; iztuu lkeF;Z izkIr djrk gSA  

 blh izdkj {kf=;ksa dks bfUnz; cy 'kfDr izkIr djus ds fy, xzh"e _rq esa vkSj oS';ksa dks /ku&oSHko 

vkSj i'kq vkfn dh izkfIr ds fy, 'kjn~ _rq esa vXU;k/kku djuk pkfg,A tSlk fd dgk x;k gS fd& 

 ^^clUrk czkºe.kks·fXuA olUrks oS czkºe.kL;rqZ%A Lo ,oSuèrkok/kk;A czºeopZlh HkofrA eq[ka ok ,rn~ 

_rwukeA ;}eUr%A ;ks olUrk·fXuek/kÙksA eq[; ,oa HkofrA vFkks ;ksfueUresoSua iztkrek/kÙksA xzh"es jktU; 

vkn/khrA xzh"eks oS jktU;L;rqZ%A Lo ,oSuer̀kok/kk;A bfUnz;koh HkofrA 'kjfn oS'; vkn/khrA 'kj}S 

oS';L;rqZ%A ,o ,osue`rkok/kk;A i'kqekUHkofr] bfrA**
xxv

 

(v) ;K dh fo/kk,¡%&  

;K esa eq[; e`R; gkse gksrk gSA ftl ij ;Kksa dk oxhZdj.k fuHkZj djrk gSA izeq[k :i ls ;K dh 

rhu fo/kk,¡ gSa] ¼1½ bf"V] ¼2½ i'kqcU/k rFkk ¼3½ lkSfedA bf"V esa iqjksMk'k dh vkgqfr nh tkrh gSA i'kqcU/k esa 

i'kq rFkk lkSfed esa lksejl dh izeq[k vkgqfr;k¡ nh tkrh gSA blesa lkekU;r% gfo;ZK vFkok bf"V ,oa 

lkse&v/oj esa Hksn fd;k tkrk gS& ^^pRokjks º;srs gfo;ZKL;fRoZt%A czºek gksrk·/o;qZjXuhr~A refHke`'ksr~A bna 

czkºe.k%A bna gksrq%A bne/o;ksZa%A bneXuh/k bfrA ;FkSoknLR;kSE;s/ojs**A
xxvi

 rSfÙkjh; czkºe.k esa ;Kksa dks 
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nsolo ,oa euq";lo ds vUrxZr foHkkftr fd;k x;k gSA lkse ,oa i'kqcU/k ;K nsolo dh Js.kh esa rFkk 

bf"V ;K dks euq";lo dh Js.kh esa j[kk x;k gS& ^^;ks oS lksesua lw;rs l nsolo%A ;% i'kquk lw;rs l 

nsolo%A ;% b"V~;k lw;rs l euq";lo%A ,oa oS i`Fk;s nsok% izk;PNu~A**
xxvii

 

 ,srjs; vkj.;d ds vuqlkj] ;K ik¡p izdkj dk gksrk gS& vfXugks=] n'kZiw.kZekl] pkrqekZL;] i'kq 

rFkk lkseA xkSre /keZ lw= esa ;Kksa dks iznku fd;s tkus okys gfo"kksa ds vk/kkj ij leLr ;Kksa dks 

fuEukafdr rhu oxksZa esa foHkkftr fd;k x;k gS&  

 ¼1½ ikd&;K laLFkk%& bl laLFkk ds vUrxZr vkxzgk;.kh] 'kwyxo] v"Vdk] ikoZa.k] Jk) Jko.kh rFkk 

vk'o;qth ;K vkrs gSaA 

 ¼2½ gfo;ZK laLFkk%& blds vUrxZr vXU;k/;s;] vfXugks=h] n'kZiw.kZekl] vkxz;.k] pkrqekZL;] 

fu:<+&i'kqcU/k rFkk lkS=kef.k ;K vkrs gSaA 

 ¼3½ lkse laLFkk%& vfXu"Vkse] vR;fXu";se] mDF;] "kksM'kh] oktis;] vfrjk= rFkk vkIrks;kZe ;K 

blds vUrxZr vkrs gSaA 

 mi;qZDr izFke oxZ ds ;K x`º; ;Kksa ds vUrxZr gSaA x`º; ;K rFkk JkSr;K esa ekSfyd Hksn ;g gS 

fd] x`º; ;K ;teku rFkk mldh iRuh ds fcuk fdlh _fRot~ ds }kjk xkºZiR; vfXu esa lEikfnr fd;k 

tkrk gS] tcfd JkSr&;K ;teku vkSj mldh iRuh }kjk _fRotksa dh lgk;rk ls xkºZiR;] vkºouh; rFkk 

nf{k.k vfXu esa lEikfnr fd;k tkrk gSA 

lUnHkZ xzUFk lwph 
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'kkafr f'k{kk ds le{k tfVyrk,¡ 

 vthr dqekj ;kno 

 'kks/kkFkhZ 

 vkj0ch0,l0 dkyst] vkxjk 

  

 

lkjka'k& 

 f'k{kk thou i;ZUr pyus okyh ,d izfØ;k gSA ;g O;fDr ds lEiw.kZ fodkl esa lgk;d gksrh gSA f'k{kk dk 

izeq[k mn~ns'; lkekftd vko';drkvksa dh iwfrZ djuk gSA blfy, f'k{kk dk mi;ksx lkekftd fodkl ds lk/ku 

ds :i esa fd;k tkrk gSA ;g jk"Vªh; ,drk ,oa fodkl dks c<+kus esa izeq[k Hkwfedk fuHkkrh gSA f'kf{kr O;fDr ls 

loZnk ;g vis{kk dh tkrh gS fd og lekt esa 'kkafr nwr cu dj dk;Z djs vkSj lekt dh laLd`fr lH;rk dk 

laj{k.k] iks"k.k ,oa mldk izlkj djsaA ijUrq orZeku ifjn`'; esa f'kf{kr O;fDr Hkh lekt fojks/kh xfrfof/k;ksa esa 

lafyIr gS ftlls f'k{kk ds le{k dbZ ,slh leL;k;sa gSa tks dgha u dgha O;fDr ds fopkjksa dks [kRe djus dk dk;Z 

djrh gS vkSj mls iFkHkzfer dj nsrh gSA vkt 'kkafr f'k{kk ds ekxZ esa ,sls cgqr lh tfVyrk,¡ gSa tSls vyxkookn] 

ekuokf/kdkj guu] /kkfeZd dV~Vjrk] vkradokn] tkfrokn ftlds izHkko esa vkdj lH; O;fDr Hkh ?k`f.kr o xSj 

dkuwuh dk;Z djus ij etcwj gks tkrk gSA ftlls f'k{kk dk izHkko 'kwU; gks tkrk gSA izLrqr ys[k esa 'kkafr f'k{kk ds 

ekxZ esa vkus okyh izeq[k tfVyrkvksa dk foLrkj ls o.kZu fd;k tk jgk gS tks 'kkafr f'k{kk ds le{k  

eq[; 'kCn& 'kkafr f'k{kk  

izLrkouk& 

 f'k{kk euq"; ds thou esa ,d /kkjk ds leku gSA lH;rk laLd`fr ,oa Kku dh bl /kkjk esa izxfr cuh jgs 

mlesa vojks/k u vk;s blfy, le;&le; ij ekuo lekt dks ,sls iz;kl djus gksrs gSa ftlls ;g /kkjk osx'khy 

cuh jgsA blh HkxhjFk iz;kl esa 'kkafr f'k{kk dk uke vkrk gSA tks orZeku ifjos'k esa vfr vko';d gks x;h gSA 

D;ksafd bl xfr'khyrk esa lekt o jk"Vª dks Hkz"Vkpkj] vkradokn] {ks=okn] tkfrokn] Hkk"kkokn tSls rRoksa us ckf/kr 

fd;k gSA vr% lekt dh vfofNUu] dy&dy vkSj fuokZ/k :i ls izokg'khy cus jgus esa fgalk] diV] Ny] 

jkx] }s"k tSls foHkatudkjh rRoksa dks lekIr djuk gksxk vkSj 'kkafr f'k{kk dh LFkkiuk djuh gksxh ijUrq bl jkLrs 

esa dbZ izdkj dh vU; ck/kk,¡ Hkh 'kkfey gSA ftUgsa eq[;r% nks Hkkxksa esa ns[kk tk ldrk gSA  

 'kkafr f'k{kk esa vkus okyh izeq[k tfVyrk,¡ 

 'kkafr f'k{kk esa vkus okyh lkekU; tfVyrk,¡ 

'kkafr f'k{kk ea vkus okyh izeq[k tfVyrk,¡& 

lkEiznkf;drk& 

 lkEiznkf;drk dh c<+rh izo`fRr vkSj mlds lkFk tqM+h fgalk /kkfeZd vYila[;dksa vkSj u`tkrh; lewgksa esa 

vlqj{kk dh Hkkouk tkxr̀ djrh gSA dksbZ Hkh jk"Vª viuh tula[;k ds fdlh Hkh vax dks vkrad] lUnsg ,oa vlqj{kk 

dk f'kdkj cuus ugha ns ldrk blfy, ns'k dh 'kkfUr ,oa ,drk dh {kfr dks jksdus ds fy, lkEiznkf;drk dh 

leL;k dk fo'ys"k.k djuk vfr vko';d gSA okLro esa lkEiznkf;drk ,d fopkj/kkjk gS tks crkrh gS fd lekt 

/kkfeZd leqnk;ksa esa foHkkftr gS ftuds fgr ,d nwljs ls fHkUu gS vkSj dHkh dHkh muesa ikjLifjd mxz fojks/k Hkh 

gksrk gSA lkEiznkf;drk eq[; :i ls /keZ dh vis{kk jktuhfr ls T;knk vfHkizsfjr gksrh gSA vkSj /keZ ds vk/kkj ij 

yksxksa dks foHkkftr djus dk dk;Z flQZ futh LokFkksaZ dh iwfrZ djus okys vlekftd ,oa fud`"V dksfV ds yksx gh 

djrs gSaA ,slh ifjfLFkfr ls mcjus esa Lo;a dks bruk lqn<̀+ ,oa foosd'khy cukuk gksxk fd mfpr vuqfpr] 
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uSfrd&vuSfrd] rkfdZd&vrkfdZd vkfn ds chp vUrj dks Li"V igpku dh tk lds ftlls 'kkafr ln~Hkko ,oa 

jk"Vªh; ,drk cjdjkj jg ldsA  

tkfrokn& 

 tkfr vk/kkfjr O;oLFkk us ,d O;fDr dks nwljs O;fDr ls fHkUu cuk fn;k gS ;wa rks Hkkjr esa izkphu dky esa 

deZ vk/kkfjr tkfr O;oLFkk dks vR;Ur mi;ksxh lkekftd O;oLFkk ds :i esa ns[kk ysfdu le; ds lkFk&lkFk 

deZ vk/kkfjr tkfr O;oLFkk tUe vk/kkfjr lkekftd O;oLFkk dh ladh.kZ :f<+;ksa esa tdM+ xbZA vkSj fQj 

lkekftd fc[k.Mu dh izfØ;k izkjEHk gks x;h vkSj Hkkjrh; lekt dbZ ,sls tkfrxr lewgksa esa foHkDr gks x;k tks 

vkt Hkh bldk na'k >sy jgk gSA vktdy tkfr;k¡ Lo;a dks jktuhfrd lkekftd ,oa vkfFkZd mn~ns';ksa ds fy, 

laxfBr gksus dk iz;Ru djrh gSA vkSj pquko tkfrxr vk/kkj ij yM+s tkrs gS a] bUgha pqukoksa esa O;kid fgalk Hkh 

gksrh gS vkSj ekuoh; ewY;ksa dks rkj&rkj fd;k tkrk gSA vr% tkfroknh O;oLFkk 'kkafr f'k{kk ds fy;s fd;s tkus 

okys lHkh iz;klksa dks foQy cuk nsrh gSA  

vkradokn& 

 vkradokn ,d izdkj ds egkSy dks dgk tkrk gSA bls ,d izdkj ds fgalkRed xfrfof/k ds :i esa 

ifjHkkf"kr fd;k tkrk gS tks fd vius vkfFkZd] /kkfeZd] jktuhfrd ,oa fopkjkRed y{;ksa dh izkfIr ds fy, xSj 

lSfud vFkkZr ukxfjdksa dh lqj{kk dks Hkh fu'kkuk cukrs gSA oLrqr% vkt ds orZeku ;qx esa dksbZ Hkh jk"Vª blls 

vNwrk ugha gSA vkSj pkjksa rjQ Hk;] vfgalk ds bl ekgkSy dks dsoy 'kkafr ek/;eksa dh ryk'k djds gh [kRe fd;k 

tk ldrk gSA  

Hkz"Vkpkj& 

 Hkz"Vkpkj ls rkRi;Z  vuqfpr O;ogkj ,oa pky pyuA foLr`r vFkksaZ esa bldk rkRi;Z O;fDr }kjk fd, tkus 

okys ,sls vuqfpr dk;Z ls gS] ftls og vius in dk ykHk mBkrs gq;s vkfFkZd ;k vU; ykHkksa dks izkIr djus ds fy, 

LokFkZiw.kZ <ax ls dk;Z djrk gSA fj'or dh ysu&nsu] equkQk[kksjh vuqfpr <ax ls /ku laxzg ljdkjh inksa dk 

nq:i;ksx vkfn Hkz"Vkpkj ds ,sls Lo:i gS tks loZ= fo|eku gS tks dgha u dgha lekt esa fo{kksHk mRiUu djrs gSA 

vkSj vuSfrd voljokn dks c<+kok nsrs gSa vkSj 'kkafr dks izHkkfor djrs gSaA  

;qok fo{kksHk& 

 ;qok vlUrks"k dk ifj.kke ;qok mRrstukiw.kZ vkUnksyuksa ds :i esa lkeus vkrk gSA os dqN ;qok tks ?kksj 

vU;k; ls mRihfM+r eglwl djrs gSaa ;k tks fo|eku <k¡pksa ,oa voljksa ls ukjkt gksrs gSa] lkewfgd :i ls lRrk:<+ 

O;fDr;ksa ij ;qok mRrstukiw.kZ vkUnksyu ds :i esa dqN ifjorZu ykus ds fy, ncko Mkyrs gSa vkSj iz'kklfud ,oa 

lkekftd <kaps ij viuh dq.Bk fudkyrs gSa ftlds dkj.k 'kkafr Hkax gksrh gS vkSj lkekftd lek;kstu 

fNUu&fHkUu gksrk gSA  

/kkfeZd ladh.kZrk& 

 /keZ dks ladh.kZ vFkkaZs esa le> dj vkt cgqr yksx bldh xyr O;k[;k djrs gSa tks lekt dks Hkh izHkkfor 

djrh gSA fo|ky;ksa esa cgqr ls /keksaZ ds cPps i<us vkrs gSa vkSj mUgsa ;fn os /kkfeZd :i ls ladh.kZ gksaxs rks 

mugsa ,drk ds /kkxs esa fijks;k ugha tk ldrk vkSj ,slh fLFkfr esa og jk"Vª lekt ds fy, ?kkrd fl) gks ldrs 

gSA /kkfeZd ladh.kZrk f'k{kk ds ekxZ dks ckf/kr dj lekt dks vfLFkj cuk nsrh gS vkSj 'kkafr LFkkfir ugha gksus nsrh 

gSA  

{ks=okn& 

 {ks=okn ls rkRi;Z fdlh {ks= ds yksxksa dh ml Hkkouk ,oa iz;Ruksa ls gS ftuds }kjk os vius {ks=&fo'ks"k dh 

vkfFkZd] lkekftd jktuhfrd vkfn 'kfDr;ksa esa o`f) djuk pkgrs gSa vkSj vkxs pydj ;g ladh.kZ :i ys ysrh gS 

rc {ks= cuke jk"Vª dh Hkkouk vk tkrh gSA {ks=h;rk ,oa izkUrh;rk dh Hkkouk tc&tc jk"Vªh; fgrksa ls la?k"kZ 
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djrh gS] rc&rc ns'k dh ,drk ,oa v[k.Mrk ds fy, [krjk mRiUu gksrk gSA fiNys ,d n'kd ls ns'k esa 

dbZ ,sls izdj.k vk;s gSa tks fo[k.Mu dh rjQ ifFkd jgs gSA {ks=h;rk] Hkk"kkokn dks tUe nsrh gS vkSj ,d:irk 

vkSj v[k.Mrk dks [kRe dj nsrh gSA  

Hkk"kkokn& 

 {ks=okn ds xHkZ esa gh Hkk"kkokn tSls fopkj Hkh iyrs gSA Hkk"kkxr fofHkUurk Hkkjr dh igpku gS ;gka 

HkkSxksfyd fofHkUurk ,oa fofo/krk bls cgqHkk"kh ns'k cukrh gS ijUrq Hkkjr vkt Hkh Hkk"kkxr vlarqyu ls tw> jgk 

gSA D;ksafd ;gka Hkk"kk;h Js"Bk dh tax loZFkk jgh gS vkSj Hkk"kk;h vk/kkj ij jkT;kas dk xBu bls vkSj Hkh cyorh 

djrk gSA Hkk"kk;h fofo/krk dks ldkjkRed ls ns[ks rks ;g lekt dks fofo/k lkfgR;] yksdxhr u`R;] vU; iznku 

djrh gSA vkSj gekjs lafo/kku }kjk Hkh Hkk"kkvksa dks laj{k.k izkIr gSA ijUrq dqN LokFkhZ rRoksa us bls jktuhfr dk 

vk/kkj cuk dj vlUrqyu iSnk fd;k vkSj udkjkRed fopkjksa dks izsf"kr fd;k gS ftlls 'kkafr dh LFkkiuk esa ck/kk 

vk;h gSA  

csjkstxkjh& 

 csjkstxkjh vFkok csdkjh dk vFkZ gksrk gS dk;Z l{ke gksus ds ckotwn O;fDr vkthfodk ds fy, dksbZ dke 

ugha feyuk ,d csjkstxkj O;fDr ds lkeus jksth&jksVh dk ladV gksrk gSA csjkstxkjh dh otg ls og 

ekufld :i ls ijs'kku jgrk gSA ,sls esa ,d csjkstxkj euq"; dk cqjs lkekftd dk;ksaZ esa layXu gks tkuk lkekU; 

lh ckr gksrh gS ftlds dkj.k LFkkiuk dh vo/kkj.kk esa {kh.krk vkrh gSA  

'kks"k.k& 

 /kfud oxZ }kjk xjhc oxZ dk 'kks"k.k ,d leL;k gSA dqN yksx csjkstxkjksa dk jkstxkj ds uke ij 'kks"k.k 

djrs gSA vkSj muds dk;ksaZ dk lgh ikfjrksf"kd ugha nsrs ftlls muesa dq.Bk vkrh gS vkSj og xyr dk;ksaZ esa 

lafyIr gks tkrs gSA  

tula[;k o`f)& 

 tula[;k o`f) gekjs lekt dh dbZ cqjkbZ;ksa dh tM+ gSA c<+rh tula[;k ds vuqikr esa jkstxkj l`tu u 

gksus ds dkj.k csjkstxkjh vkSj xjhch esa o`f) gksrh gS tks O;kid tuvlarks"k dkj.k curh gSA tks vusdksa folaxfr;ksa 

dks tUe nsrh gSA ftlls 'kkafr vkSj lkSgknZ dk yksi gksrk gSA  

vf'k{kk& 

 vf'k{kk ,d cgqr gh cM+h leL;k gSA vktknh ds brus o"kksaZ ckn Hkh ge vHkh rd lHkh dks f'k{kk lqyHk 

ugha djk ik;s gSA ftlds dkj.k vkfFkZd ,oa lkekftd fodkl dk ifg;k :d lk x;k gSA ;fn gesa vius ekuoh; 

tula[;k dks lalk/ku :i esa mi;ksx djuk gS rks mUgsa xq.koRrkiw.kZ f'kf{kr nsuh gksxh ftlls og vkxs c<+ lds 

vkSj jk"Vª dks Hkh vkxs c<+k ldsaA  

'kkafr f'k{kk esa vkus okyh lkekU; tfVyrk,¡& 

f'k{kk dk O;olk;hdj.k& 

 f'k{kk ds O;olk;hdj.k ls Hkkjr esa futh f'k{k.k laLFkkvksa dh ck<+&lh vk xbZ gS bu yk[kksa dh la[;k esa 

futh f'k{k.k laLFkkvksa esa ls uCcs izfr'kr laLFkkuksa esa xq.koRrk ;qDr f'k{kk dk vHkko gksrk gS vkSj fnuksa&fnu QthZ 

f'k{k.k laLFkkvksa dh la[;k Hkh c<+rh tk jgh gS ftlesa Nk=ksa ds lkFk QthZokM+k gksrk gS ftles yk[kksa Nk=ksa dk 

futh f'k{k.k laLFkkuksa }kjk 'kks"k.k fd;k tkrk gS vkSj Nk=ksa dk Hkfo'; va/kdkje; gks tkrk gSA  

LokFkZokfnrk& 

 LokFkZokfnrk ekuo dk ,d ,slk i{k gS ftlesa og lEiw.kZ lalk/kuksa dks Lo;a ds mi;ksx&miHkksx rd gh 

lhfer j[kuk pkgrk gSA blesa lcls cM+h vo/kkj.kk eSa] esjk] esjs fy;s] eq> rd lhfer gSA blls orZeku le; esa 
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f'k{kd] Nk=] ekrk&firk Hkh vNwrs ugha gSA vr% blh ladYiuk dks cnyuk gksxk vkSj uohu vkn'kksaZ ¼ge] gekjk] 

ge lc] ge lcds fy,½ dk fodkl djuk gksxk rHkh 'kkafr ,oa ln~Hkko LFkkfir gks ldrk gSA  

vkn'kZ ewY;ksa dh deh& 

 orZeku le; esa f'k{kk vius vkn'kksaZ dks [kksrh tk jgh tgka igys f'k{kk dk mn~ns'; ekuoh; i{kksa dks 

mtkxj djuk Fkk vkSj ewY;ksa dk fodkl djuk Fkk ijUrq vkt ds le; esa dsoy jkstxkj izkIr djuk jg x;k gS] 

fo|kfFkZ;ksa esa jkstxkj izkIr u gksus ij dq.Bk vkus yxrh gSA ftlls og lekt foijhr O;ogkj djus yxrk gS vkSj 

v'kkafr dh rjQ vxzlj gks tkrk gSA  

uhfrijdrk dk vkHkko& 

 cnyrs ifjn`'; esa Nk=ksa esa ufrdrk ,oa uhfrijdrk dk vHkko gS ftlls muesa mn.Mrk] mPpJà[kyrk 

vuq'kklughurk vk;h gS tks 'kkafr f'k{kk dks vizHkkoh cukrh gSA  

f'k{kk ds ,dhd̀r Lo:i dk vHkko& 

 Hkk"kk;h fofHkUurk] {ks=h; fo"kerk ,oa lkaLd`frd oS"kE; us Hkkjr esa gj jkT; esa f'k{kk ds ,dhd`r Lo:i dks 

detksj fd;k gSA ftlls 'kkafr f'k{kk ds fy;s lexz :ijs[kk rS;kj ugha gks ikrh ftlls v'kkafr dh fLFkfr cuh 

jgrh gSA vr% orZeku esa f'k{kk dk lkoZHkkSfed Lo:i gh lekt dks izxfr iFk ij vkxs ys tk ldrk gSA ftlesa 

lcdks leku ,oa vfuok;Z f'k{kk feyuh pfkg;s D;kasfd vf'kf{kr O;fDr lekt esa dbZ izdkj dh v'kkafr dks mRiUu 

djus ds fy, ftEesnkj gSA  

'kkafr f'k{kk ds ekxZ esa vkus okyh tfVyrkvksa dks [kRe djus ds mik;& 

 'kkafr f'k{kk  ds ekxZ esa vkus okyh ck/kkvksa dh dqN egRoiw.kZ iz;klksa ds ek/;e ls nwj fd;k tk ldrk gS 

tks fuEufyf[kr gS& 

 ikB~;Øeksa esa cnyko ykdj fo'o 'kkafr ,oa ln~Hkko uked fo"k; dks vfuok;Z cuk;k tk;s] fofHkUu 

jkT;ksa ,oa jk"Vªksa esa jgus okys yksxksa ds jgu&lgu] [kku&iku lekurkvksa ,oa vlekurkvksa rFkk blls 

lacfU/kr fo"k;ksa dks egRoiw.kZ LFkku fn;k tk;sA  

 ikB~;lg;ksxh fØ;kvksa ds }kjk& vUrjkZ"Vªh; Lrj ij [ksy&dwn izfr;ksfxrkvksa dk vk;kstu] lkfgfR;d] 

laxksf"B;ksa] egku O;fDr;ksa ,oa fopkjdksa ds O;k[;kuksa dk vk;kstu ,oa Nk=ksa dks i=&fe= cukus ds fy, 

izksRlkgu nsuk gksxkA  

 lkekftd cqjkbZ;ks dks nwj djds& lekt esa O;kIr tkfrizFkk] /kkfeZd ladh.kZrk {ks=okn] 'kks"k.k] va/kfo'okl 

dks lekIr djds gh 'kkafr dh LFkkiuk dh tk ldrh gSA  

 'kSf{kd ewY;ksa esa cnyko ykdj& 'kSf{kd ewY;ksa] ¼vfgalk] n;k] {kek] 'khy] Kku] lg;ksx½ dks lekt esa 

foLrkj djuk gksxk vkSj f'k{kk dks Kku ls tksM+uk ftlls ekufld ,oa lkekftd 'kkafr mit ldsA  

 

fu"d"kZ& 

 fu"d"kZ :i esa dgk tk ldrk gS fd euq"; ds thou dk y{; 'kkafr izkIr djuk gksuk pkfg;s fo'o esa tgka 

dgha Hkh ;q) py jgs gSa ;k ;q) gq;s bu lcus dgha u dgha v'kkarh o vlqj{kk dk Hkko iSnk fd;k gSA vr% orZeku 

le; esa 'kkafr f'k{kk dk;ZØeksa dks foLr`r :i ls ikB~;Øeksa esa vaxhd`r djus dh vko'drk gS vkSj 'kkafr f'k{kk ds 

ekxZ esa vkus okyh ck/kkvkas dks lkeqfgd lgHkkfxrk] lkekftd lg;ksx] lgvLrhRo ds Hkko ds O;ofLFkr fØ;kUo;u 

ds }kjk gh nwj fd;k tk ldrk gS vkSj 'kkafr ,oa ln~Hkko ds okrkoj.k dks fodflr djus ds fy;s uSfrd ewY;kas ,oa 

vkn'kksaZ dh f'k{kk dks izkjfEHkd Lrj ls mPp Lrj rd fn;s tkus dh vko';drk gSA ftlls gekjs Hkfo"; 

fuekZ.kdrkZ ;ksX; ,oa 'kkafrnwr cu lds vkSj 'kkafrijd ewY;ksa dks lekt esa LFkkfir dj ldsA  
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lanHkZ xzUFk lwph& 

1. vustk ¼1986½] 'kkafrioZ esa uSfrd ewY;] fnYyh % dknEcjh izdk'ku  

2. okfy;k ¼2011½] ljdkjh ,oa futh fo|ky;ksa ds f'k{kdksa esa 'kkafr f'k{kk ds izfr vfHko`fÙk dk v/;;u 

3. 'kekZ] ;ksxsUnz dqekj ,oa 'kekZ] e/kqfydk ¼2008½] f'k{kk ds lekt'kkL=h; vk/kkj] ubZ fnYyh % dfu"d 

ifCy'klZ ,oa fMLVªhC;wVlZ 

4. JhokLro] ,0vkj0,u0] ¼2011½ Hkkjrh; lekt] bykgkckn % 'ks[kj izdk'ku  

5. www.hindikiduniya.com. 

6. www.hindikiduniya.com>speech 

7. www.unicef org.  

8. www.peace.org.>academic>peace 

9. www.peace.lit.no 
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ABSTRACT 

 

In recent decades, many environmental problems have increased as the result of human activities and 

unplanned management of the technological development those interference ecosystems. Therefore, a dispute 

between the importance of conservation and preservation of ecosystems to protect environment and the 

necessity to satisfy human desire by sacrifice the environment has been arise across the world. Various human 

activities have induce many undesirable effects to the environment which can be threatening human health, 

economic, natural resources and gene pool of ecosystems such as pollutions, greenhouse effect, global warming 

and soil erosion. Finally, in this paper, we highlights that the environmental protection is worth for fight due to 

the several reasons and its importance in our Indian society 

Keywords: Environment, Protection, Environmental Protection. 

 

INTRODUCTION 

Environment means all the natural surroundings such as land, air, water, plants, animals, solid material, wastes, 

sunlight, forests and many other things. Healthy environment maintains the nature‟s balance as well as it helps 

in growing, nourishing and developing all the living things on the earth. However, now a days, some man made 

technological advancement spoiling the environment in many ways which ultimately disturbs the balance or 

equilibrium of nature. We are keeping our lives in danger as well as existence of life in future on this planet. In 

recent passing years mankind's consciousness has been aroused very strongly about the need for environmental 

protection and ecological preservation. It is of utmost importance that the people should be aware not only of 

the problems involved but also of the role to be played in protecting the environment. The components of the 

natural environment are used as a resource however it is also exploited by the human being in order to fulfill 

some basic physical needs and purpose of life. We should not challenge our natural resources and stop putting 

so much pollution or waste to the environment. We should value our natural resources and use them by staying 

under the natural discipline. 

 

HUMAN SOURCES OF ENVIRONMENTAL DEGRADATION 

 

Humans and their activities are a major source of environmental degradation – 

Water and Air Pollution  

Water and air pollution are unfortunately the common causes of environmental degradation. Pollution 

introduces contaminants into the environment that can kill plant and animal species. 

Urban Development  
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According to many noted ecologists, including those at Cornell University, urban development is one of the 

primary causes of environmental degradation? As populations increased, so did the need for land for homes and 

farms. Wetlands were drained. Prairies were plowed over. Environmental degradation is one of most urgent of 

environmental issues. Depending upon the damage, some environments may never recover. The plants and 

animals that inhabited these places will be lost forever. In order to reduce any future impacts, city planners, 

industry, and resource managers must consider the long term effects of development on the environment. With 

sound planning, future environmental degradation can be prevented.  

 

Natural Causes  

While environmental degradation is most commonly associated with the activities of humans, the fact is that 

environments are also constantly changing over time. With or without the impact of human activities, some 

ecosystems degrade over time to the point where they cannot support the life that is "meant" to live there. 

Things like landslides, earthquakes, tsunamis and wildfires can completely decimate local plant and animal 

communities to the point where they can no longer function. This can either come about through physical 

destruction via natural disaster, or by the long-term degradation of resources by the introduction of an invasive 

alien species to a new habitat. Sometimes, the environment cannot keep up with the new species, and 

degradation can occur 

 

SOME IMPORTANT ACTION POINTS TO PROTECT OR IMPROVE THE ENVIRONMENT 

 

By now, all of us have realized how important it is to protect the environment for our own survival. The term 

„conservation‟ of environment relates to activities which can provide individual or commercial benefits, but at 

the same time, prevent excessive use leading to environmental damage. Conservation may be distinguished 

from preservation, which is considered to be “maintaining of nature as it is, or might have been before the 

intervention of either human beings or natural forces.” We know that natural resources are getting depleted 

and environmental problems are increasing. It is, therefore, necessary to conserve and protectour environment. 

Following practices help in protecting our environment which is as follows 

 

 Reuse carries bags. 

 Start a compost heap or use a compost bin. This can be used to recycle waste food and other 

biodegradable materials 

 . Avoid unnecessary or wasteful packaging of products.  

 Dispose the waste after separating them into biodegradable and non-biodegradable waste material. 

 Plant treesthey will help to absorb excess carbon dioxide.  

 Never put any left-over chemicals, used oils down the drain, toilet or dump them on the ground or in 

water or burn them in the garden. If you do so, it will cause pollution.  

 Don‟t burn any waste, especially plastics, for the smoke may contain polluting gases.  

 Use unleaded petrol and alternate sources of energy, and keep the engine properly tuned and serviced 

and the tyres inflated to the right pressure, so that vehicle runs efficiently. 

 Avoid fast starts and sudden braking of automobiles. 
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 Walk or cycle where it is safe to do so – walking is free; cycling can help to keep you fit. Treatment of 

sewage, so that it does not pollute the rivers and other water bodies.  

  Judicious use of fertilizers, intensive cropping, proper drainage and irrigation. 

 Rotation of crops 

 Composting organic solid waste for use as manure.   

 Harvesting of rain water.  

 National parks and conservation forests should be established by the government.  

 Planting trees in place of those removed for various purposes. 

 

CONCLUSION 

 

In such busy, crowded and advanced life we must take care of such types of small bad habits on daily basis. It is 

true that only a small effort by the end of everyone can bring a major positive change towards our declining 

environment. We should not use the natural resources in wrong ways for just our selfishness and fulfill our 

destructive wishes. We should grow and develop science and technologies for the betterment of our lives but 

always be sure that it would not ruin our environment in future in anyways. We should be sure that new 

technologies would never disturb the ecological balance. So, it is a major worldwide issue which should be 

solved by the continuous efforts of everyone. We should participate in the World Environment Day campaign 

to actively participate in the environment safety event 
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ABSTRACT 

 

Children of divorced parents are also more likely to be held back a grade and have lower grade point averages 

(GPAs). High school students in intact families have GPAs 11 percent higher than those from divorced 

families, and children in intact married families have the highest combined English and math GPAs. One study 

(controlling for parental education, parental occupation, family size, etc.), found that children whose parents 

divorce get about seven-tenths of a year less education than children from intact families. Kindergarteners with 

divorced parents have an average math and reading score about three points lower than kindergarteners with 

no divorced parents.  

Keywords : Divorce, Children, Education 

 

I. INTRODUCTION 

 

DIMINISHED LEARNING CAPACITY 

 

1.1 Outcomes and Achievement 

Divorce and separation correlate positively with 

diminished school achievement and 

performance. Daniel Potter of the University of 

Virginia found that elementary school children who 

experience parental divorce immediately begin 

performing worse academically than their peers from 

intact families. This gap persists through elementary 

school.  

 

Children exposed to unilateral divorce are less 

educated by adulthood. Children have lower 

educational aspirations and test scores during the 

process of their parents’ marital disruption.  

 

Children whose mothers divorced and remained 

divorced did worse over time on Peabody Individual 

Achievement Test reading recognition tests (which 

gauge children’s ability to recognize and pronounce 

words) than children from intact married families. By 

age 13, there is an average difference of half a year in 

reading ability between children of divorced parents 

and children from intact families. On the CAT 

(Common Admissions Test) Math/Verbal Percentile 

Scores children from married, always-intact families 

scored in the 58th percentile, followed by children 

from married stepfamilies and divorced single-parent 

families (48th percentile).  

 

In the Kent State University Impact of Divorce 

Project, which used a national sample study of 699 

elementary students, children from divorced homes 

performed worse in reading, spelling, and math and 

repeated a grade more frequently than did children in 

intact two-parent families. The project’s findings led 

the researchers to conclude that children and young 

adolescents suffered long-term negative effects 

following divorce. Teenagers who experience parental 

divorce score lower than their counterparts from 

intact families on math, science, and history tests.  

Some studies show that the correlation between 

adolescent family disruption and educational 

attainment is weaker after controlling for the family’s 

socioeconomic status. This finding likely reflects the 

http://www.marripedia.org/effects.of.marriage.on.children.s.education
http://www.marripedia.org/effects_of_family_structure_on_children_s_education
http://www.marripedia.org/long_term_effects_of_divorce
http://www.marripedia.org/long_term_effects_of_divorce
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influence of income on each. One of divorce’s 

attendant problems is the financial instability it 

inflicts on those who experience it. 

Lack of family transitions after divorce does not 

eliminate the effect of the divorce on student 

academic performance, but it does provide their 

performance in math and social studies a certain 

degree of protection, compared to students who live 

in unstable families with multiple family transitions.  

 

1.2 Age at Divorce 

Norwegian research found that children who 

experience divorce early in life are likely to have 

lower educational outcomes, finding that the effect of 

divorce on education is strongest when the child is 

young. An American study, by contrast, found that 

those who had experienced a late divorce (between 

grades six and 10) were more likely to get low grades 

than children who experienced an early divorce 

(between kindergarten and grade five).  

 

1.3 Consequences of Moving 

Residential mobility accounts for 29 percent of the 

academic performance gap between children living in 

stepfamilies and children living with both biological 

parents. Moving tends to increase behavioral, 

emotional, and academic problems for 

adolescents. This happens more often for adolescents 

with divorced or separated parents, and can 

contribute to lower GPAs. Overall, the less instability 

of any sort in the child’s life following divorce, the 

less the impact on the child. 

 

1.4 Related American Demographics 

According to the National Survey of Children’s 

Health, children who live with both biological 

parents or two adoptive parents are only one third as 

likely to have ever repeated a grade in school as those 

who living with their mother only, with one 

biological parent and a stepparent, or in other family 

configurations, such as with their father only or with 

foster parents. (See Chart Below) 

 
Based on the National Longitudinal Survey of Youth, 

a greater fraction of children from intact married 

families earn mostly A’s in school. About 28 percent 

of students who grew up in an intact married family 

received mostly A’s, followed by students from intact 

cohabiting families (21 percent), single divorced 

parent families (18 percent), married stepfamilies (15 

percent), cohabiting stepfamilies (11 percent), and 

always single parent families (9 

percent). (See Chart Below) 

 
 

II. PARENTAL INVOLVEMENT 

 

The intact biological family facilitates parental 

involvement in adolescent children’s 

education. Adolescents in intact biological families 

reported that their parents participated more in 

school, that they discussed school more with their 

parents, and that they knew more of their friends’ 

parents than those in single-parent families and 

stepfamilies. In divorced families, parental 

involvement cannot make up for the detriment to 

http://marri.us/wp-content/uploads/MA-40-42-162.pdf
http://marri.us/wp-content/uploads/MA-100.pdf
http://marri.us/wp-content/uploads/MA-40-42-162.pdf
http://marri.us/wp-content/uploads/MA-100.pdf
http://www.marripedia.org/effects.of.divorce.on.financial.stability
http://www.marripedia.org/effects_of_adoption_on_the_child_s_education
http://marri.us/wp-content/uploads/MA-40-42-162.pdf
http://marri.us/wp-content/uploads/MA-100.pdf
http://www.marripedia.org/effects_of_family_structure_on_children_s_education
http://marri.us/wp-content/uploads/MA-40-42-162.pdf
http://marri.us/wp-content/uploads/MA-100.pdf
http://marri.us/wp-content/uploads/MA-40-42-162.pdf
http://marri.us/wp-content/uploads/MA-100.pdf
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their children’s education. Fathers in always-intact 

married families are more involved in their children’s 

homework than are stepfathers.  

 

III. BEHAVIOR AT SCHOOL 

 

3.1 Psychosocial Outcomes 

One study found that children in pre-disrupted 

families (whose parents’ relationship would later 

dissolve) exhibit more academic, psychological, 

behavioral, and drug-related problems than children 

whose families remained intact. First grade students 

born to married mothers are less likely to behave 

disruptively (i.e. disobey a teacher, be aggressive with 

other children) than those born to single or 

cohabiting mothers. Daniel Potter also found that the 

deleterious effect of divorce on children’s 

psychosocial well-being is an important factor in poor 

math and reading scores.  

 

3.2 Engagement 

Children and adolescents in intact married 

families are more likely to care about doing well in 

school, to do schoolwork without being forced, to do 

more than “just enough to get by,” and to do their 

homework. Adolescents who live in blended families 

and stepfamilies are less positively engaged in school 

than are adolescents from intact biological families.  

 

3.3 Absence 

One study found that children whose parents 

divorced skipped nearly 60 percent more class periods 

than children from intact families. Girls appeared to 

be more affected than boys.  

 

3.4 Dropout, Suspension, or Expulsion 

Children who experienced their parents’ divorce or 

separation are less likely to complete high school. An 

Australian study found that children of divorced 

families are 26 percent more likely to drop out of 

secondary school than children raised in intact 

families, and found that remarriage did not alleviate 

the effects of divorce on children’s educational 

attainment. Eighty-five percent of adolescents in 

intact biological families graduate from high school, 

compared to 67.2 percent in single-parent families, 

65.4 percent in stepfamilies, and 51.9 percent who 

live with no parents.  

 

IV. COLLEGE ATTAINMENT 

 

Children whose parents or grandparents divorce tend 

to have fewer years of education. 

Divorce and separation reduces children’s likelihood 

of attending college. Furthermore, 33 percent of 

students who have already completed secondary 

school but who have experienced their parents’ 

divorce graduate from college, compared to 40 

percent among their peers from intact families. Over 

57 percent of children who live in intact biological 

families enter college, compared to 32.5 percent of 

children in stepfamilies, 47.5 percent of children in 

single-parent families, and 31.8 percent of children 

who live in families without either parent 

present. However, it seems that parental divorce has a 

greater impact on likelihood to complete secondary 

school than college. Children from intact married 

families have the highest high school graduation 

rate, and are more likely to gain more education after 

graduating from high school than those from other 

family structures.  

 

4.1 College Expectations 

Youth living in married stepfamilies and cohabiting 

stepfamilies (i.e., with the mother’s live-in 

boyfriend/partner) and single-parent families after a 

divorce or separation have lower college expectations 

than youth who have always lived in intact 

families. Sixty percent of mothers in intact married 

families expected their child to graduate college, 

compared to 40 percent of mothers in co-habiting 

stepfamilies and 36 percent of always-single 

mothers. Correspondingly, 69 percent of children 

from intact biological families applied to college, 

according to one study, compared to only 60 percent 

of students who were not from intact families. About 

40 percent of sons and 44.7 percent of daughters from 

intact biological families aim to get more education 

http://www.marripedia.org/effects_of_out-of-wedlock_births_on_children
http://www.marripedia.org/effects_of_out-of-wedlock_births_on_children
http://www.marripedia.org/effects.of.marriage.on.children.s.education
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http://www.marripedia.org/effects.of.divorce.on.children.s.behavior
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after obtaining their undergraduate degree, compared 

to 30.7 percent of sons and 35.3 percent of daughters 

from single-parent families.  

 

4.2 Related American Demographics 

According to the National Longitudinal Survey of 

Youth, 91 percent of individuals who grew up with 

married biological parents received a high school 

degree. They are followed by those who grew up in a 

married stepfamily (80 percent), those who grew up 

with a single, divorced parent (76 percent), those who 

grew up in a cohabiting stepfamily (68 percent), those 

who grew up with an always-single parent (63 

percent), and those who grew up in an intact 

cohabiting family (60 percent). (See Chart Below) 
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ABSTRACT 

 

The main objective of this project is to develop a home automation system with Android application controlled 

remote. As technology is advancing so houses are also getting smarter. Modern houses are gradually shifting 

from conventional switches to centralized control system, involving wireless controlled switches. Presently, 

conventional wall switches located in different parts of the house makes it difficult for the user to go near them 

to operate. Even more it becomes more difficult for the elderly or physically handicapped people to do so. 

Remote controlled home automation system provides a simpler solution with Android application technology. 

Remote operation is achieved by any smart-phone/Tablet etc., with Android OS, upon a GUI (Graphical User 

Interface) based touch screen operation. In order to achieve this, Android application act as transmitter, which 

sends ON/OFF commands to the receiver where loads are connected. By operating the specified remote switch 

on the transmitter, the loads can be turned ON/OFF remotely through wireless technology. Industry or 

manufacturing (we will use these terms interchangeably) is largely the process of conversion of raw materials 

into products. Manufacturing is increasingly dependent on sophisticated equipment and automation to meet 

simultaneous demands for safety, quality, efficiency and productivity. However, different generations of 

equipment and automation co-exist as older plants and mills, or different production areas therein, and 

continue to operate alongtheir more efficient and newer brethren. Increasingly, the distinction between 

equipment and automation is becoming blurred as new process equipment has embedded sensing, control and 

communication devices.  

Keywords : GUI, Automation, Remote, Embedded, Mills 

 

I. INTRODUCTION 

 

In the present day, security systems play an 

important role in the protection of lives and 

investment. This is achieved by the incorporation of 

various subsystems into the security system with a 

single control unit such as surveillance, intruder 

control, access control, fire detection, etc. A smart 

home is one that is equipped with lighting, heating, 

and electronic devices that can be controlled 

remotely by smartphone or via the internet. An 

internet based home automation system focuses on 

controlling home electronic devices whether you are 

inside or outside your home [1].  

Home automation gives an individual the ability to 

remotely or automatically control things around the 

home. A home appliance is a device or instrument 

designed to perform a specific function, especially an 

electrical device, such as a refrigerator, for 

household use. The words appliance and devices are 

used interchangeably. Automation is today’s fact, 

where things are being controlled automatically, 

usually the basic tasks of turning ON/OFF certain 

devices and beyond, either remotely or in close 
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proximity [2]. Automation lowers the human 

judgment to the lowest degree possible but does not 

completely eliminate it.  

 

The concept of remote management of household 

devices over the internet from anywhere, any time in 

the world today can be a reality. Assume a system 

where from the office desk, the user could view the 

status of the devices and decides to take control by 

tuning his TV set to his favorite channel, turns on the 

cooling system, say the air conditioner, and switches 

on or off some of the lights. This user could walk back 

home and only find a very comfortable, pleasant 

home. The recent developments in technology which 

permit the use of Bluetooth and Wi-Fi have enabled 

different devices to have capabilities of connecting 

with each other. Using a WIFI shield to act as a Micro 

web server for the Arduino eliminates the need for 

wired connections between the Arduino board and 

computer which reduces cost and enables it to work 

as a standalone device.The Wi-Fi shield needs 

connection to the internet from a wireless router or 

wireless hotspot and this would act as the gateway for 

the Arduino to communicate with the internet. With 

this in mind, an internet based home automation 

system for remote control of home appliances is 

designed. 

 

II. OVERVIEW 

 

The secure IOT with respect to e smart home system 

is. A micro-controller is used to obtain values of 

physical conditions through sensors connected to it . 

These integrated sensors such as the temperature 

sensor read temperature values, the gas sensor 

detects smoke and cooking gas to avoid fire outbreak. 

The automatic switching on and off of the light is 

controlled by the Light Dependent Resistor (LDR) 

which determines the day light intensity. Also to 

incorporate security in our design, a motion detector 

is integrated using Passive Infrared Sensor (PIR) to 

detect movement in the home when the security 

system is turned on. A relay switch is used to send 

control signals from the micro-controller to the 

electronic device used to achieve the switching on 

and off action. A web portal is designed with a one-

factor authentication system (username and 

password) to check authenticity of the home user. It 

acts as an input device to control the home 

appliances and also acts as an output device to read 

the values of the physical conditions. The mobile 

application also utilizes this same procedure to act as 

an input and output device. This method is very 

similar with the industrial application as same. A 

low cost and efficient smart home system is 

presented in our design. This system has two main 

modules: the hardware interface module and the 

software communication module. At the heart of 

this system is the Arduino Mega 2560 

microcontroller which is also capable of functioning 

as a micro web server and the interface for all the 

hardware modules. All communication and controls 

in this system pass through the microcontroller, the 

smart home system offers feature such as 

environmental monitoring using the temperature, 

humidity, gas and smoke sensors. It also offers 

switching functionalities to control lighting, fans/air 

conditioners, and other home appliances connected 

to the relay system. Another feature of this system is 

the intrusion detection which it offers using the 

motion sensor and all these can be controlled from 

the Android smart phone app or web application. 

 

III. BLOCK DIAGRAM 

 
Figure 1: Block Diagram 
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Figure 2 : Web Server Page 

Arduino can sense the surroundings by receiving 

input signal from a variety of sensors And can affect 

its environment via actuators. An analog temperature 

sensor is a chip that tells you what the ambient 

temperature is. Theultra-low-cost digital temperature 

and humidity sensor. It uses a capacitive humidity 

sensor and a thermistor to measure the surrounding 

air, and spits out a digital signal on the data pin (no 

analog input pins needed) and is illustrated. It is fairly 

simple to use, but requires careful timing to grab data.  

 

The only real downside of this sensor is you can only 

get new data from it once every 2 seconds, so when 

using our library, sensor readings can be up to 2 

seconds old. The Passive Infra-Red (PIR) sensors 

allow one to sense motion, almost always and are used 

to detect whether a human has moved in or out of the 

sensors range. The PIR sensor is a pyro electric device 

that detects motion by measuring changes in the 

infrared level emitted by surrounding objects. This 

motion can be detected by checking for a high signal 

on a signal I/O pin. They are small, inexpensive, low-

power, easy to use and don't wear out. For that reason 

they are commonly found in appliances and gadgets 

used in homes or businesses.MQ2 is a semiconductor 

type sensor, which can appropriately sense the 

presence of smoke, LPG, methane, butane, propane 

and other hydrocarbon combustible gases. The 

sensitive material in this sensor is tin-dioxide. When 

it comes in contact with the gas to be monitored, the 

electrical resistance of the sensor decreases; enabling 

the microcontroller to respond to the situation. When 

it detects the concentration of combustible gas in the 

air it outputs its reading as an analog voltage. The 

sensor can measure concentrations of flammable gas 

of 300 to 10,000 ppm. The sensor can operate at 

temperatures from -20 to 50°C and consumes less than 

150 mA at 5 Veto allow connection for power plugs 

and switching of electrical load within the home, 

relay switches are used. The relay switches have 

capability to carry a maximum load of 10A at 240V. 

This is sufficient to carry any household appliance as 

these devices do not draw much current.  

 

To enable connectivity on the microcontroller, a 

Bluetooth module and Wi-Fi shield is used. The 

Bluetooth provides connectivity via the serial I/O pins 

on the Arduino through which the Android based 

mobile application communicates with the 

microcontroller. The Wi-Fi shield provides internet 

connectivity for the embedded micro web server 

which allows internet access and controls from a web 

application. The circuit diagram of Home Automation 

System with is illustrated. 

 

ARDUINO ATMEGA 2560 

 
Figure  2 : Arduino ATMEGA 2560 pin configuration 

 

The Arduino Mega 2560 is a microcontroller board 

based on the ATmega2560 (datasheet). It has 54 

digital input/output pins (of which 14 can be used as 

PWM outputs), 16 analog inputs, 4 UARTs (hardware 

serial ports), a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, and a reset 

button. 
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POWER SUPPLY 

 

 
Figure  3: Block diagram of power supply 

A power supply is a component that supplies power to 

at least one electric load. Typically, it converts one 

type of electrical power to another, but it may also 

convert a different form of energy – such as solar, 

mechanical, or chemical - into electrical energy. A 

power supply provides components with electric 

power. The term usually pertains to devices 

integrated within the component being powered. For 

example, computer power supplies convert AC 

current to DC current and are generally located at the 

rear of the computer case, along with at least one fan. 

A power supply is also known as a power supply unit, 

power brick or power adapter. 

SENSORS 

 

 
Figure  4 : Different types of sensors 

A device which detects or measures a physical 

property and records, indicates, or otherwise 

responds to it. 

 

INTERFACING IC 

Input Interfacing Circuits. Interfacing is the method 

of connecting or linking together one device, 

especially a computer or micro-controller with 

another allowing us to design or adapt the output and 

input configurationof the two electronic devices so 

that they can work together. 

CONTROL IC 

Circuitry that functions as a charge regulator 

controller may consist of several electrical 

components, or may be encapsulated in a single 

microchip, an integrated circuit (IC) usually called a 

charge controller IC or charge control IC. 

 

WIFI MODULE 

 
Figure  5 :WIFI module 

 

The ESP8266 Wi-Fi Module is a self contained SOC 

with integrated TCP/IP protocol stack that can give 

any microcontroller access to your Wi-Fi network. 

The ESP8266 is capable of either hosting an 

application or offloading all Wi-Fi networking 

functions from another application processor. 

 

LCD DRIVER 

 
                        Figure  6 : LCD driver 

In Electronics/computer hardware a display driver is 

usually a semiconductorintegrated circuit (but may 

alternatively comprise a state machine made of 

discrete logic and other components) 

 

 which provides an interface function between a 

microprocessor, microcontroller, ASIC or general-

purpose peripheral interface and a particular type of 
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display device, e.g. LCD, LED, OLED, ePaper, CRT, 

Vacuum fluorescent or Nixie. 

 

LCD 

  
                               Figure  7:LCD 

A liquid-crystal display (LCD) is a flat-panel display 

or other electronically modulated optical device that 

uses the light-modulating properties of liquid crystals. 

Liquid crystals do not emit light directly, instead 

using a backlight or reflector to produce images in 

colour or monochrome.[1] LCDs are available to 

display arbitrary images (as in a general-purpose 

computer display) or fixed images with low 

information content, which can be displayed or 

hidden, such as preset words, digits, and 7-segment 

displays, as in a digital clock. They use the same basic 

technology, except that arbitrary images are made up 

of a large number of small pixels, while other displays 

have larger elements. 

 

IV. MODULE 

 

Arduino can sense the surroundings by receiving 

input signal from a variety of sensors and can affect its 

environment via actuators. An analog temperature 

sensor is a chip that tells you what the ambient 

temperture is. The DHT11 is a basic, ultra low-cost 

digital temperature and humidity sensor. It uses a 

capacitive humidity sensor and a thermistor to 

measure the surrounding air, and spits out a digital 

signal on the data pin (no analog input pins needed) 

and is illustrated in Figure  3. 

 

 It is fairly simple to use, but requires careful timing 

to grab data. The only real downside of this sensor is 

you can only get new data from it once every 2 

seconds, so when using our library, sensor readings 

can be up to 2 seconds old. The Passive Infra-Red 

(PIR) sensors allow one to sense motion, almost 

always and are used to detect whether a human has 

moved in or out of the sensors range. The PIR sensor 

is a pyro electric device that detects motion by 

measuring changes in the infrared level emitted by 

surrounding objects. This motion can be detected by 

checking for a high signal on a signal I/O pin . They 

are small, inexpensive, low-power, easy to use and 

don't wear out. For that reason they are commonly 

found in appliances and gadgets used in homes or 

businesses. 

 

MQ2 is a semiconductor type sensor, which can 

appropriately sense the presence of smoke, LPG, 

methane, butane, propane and other hydrocarbon 

combustible gases. The sensitive material in this 

sensor is tin-dioxide (SnO2). When it comes in 

contact with the gas to be monitored, the electrical 

resistance of the sensor decreases; enabling the 

microcontroller to respond to the situation. When it 

detects the concentration of combustible gas in the 

air it outputs its reading as an analog voltage. The 

sensor can measure concentrations of flammable gas 

of 300 to 10,000 ppm. The sensor can operate at 

temperatures from -20 to 50°C and consumes less 

than 150 mA at 5 V.To allow connection for power 

plugs and switching of electrical load within the 

home, relay switches are used. The relay switches 

have capability to carry a maximum load of 10A at 

240V. This is sufficient to carry any household 

appliance as these devices do not draw much current. 

To enable connectivity on the microcontroller, a 

Bluetooth module and Wi-Fi shield is used. The 

Bluetooth provides connectivity via the serial I/O 

pins on the Arduino through which the Android 

based mobile application communicates with the 

microcontroller. 

 

The Wi-Fi shield provides internet connectivity for 

the embedded micro web server which allows 

internet access and controls from a web application. 

The circuit diagram of Home Automation System 

with is illustrated. The android application was 
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designed using the Google App-Inventor Integrated 

Development Environment (IDE) and Java 

programming language. The application contains 

both a Bluetooth module and a Wi-Fi module which 

interfaces with the micro-controller and allows the 

android smart phone to communicate with the 

micro-controller effectively and efficiently. The 

android application allows the user to control devices 

and monitor conditions in the home using the 

Bluetooth connection. The android application is 

efficient, flexible and has a user friendly Graphic 

User Interface (GUI). The application has a user 

authentication page to verify that the authorized user 

is logged in and has full control of the home-

appliances. The authentication page and the bedroom 

page after. 

V. WEB APPLICATION 

 

The internet is great source of information and 

communication in this information age. 

Communication with things via the internet also 

known as Internet of Things (IoT). Bland by name 

and superficially viewed as gee-whiz technology 

never to be realized, the IoT has significant potential 

to transform business. IoT is a developing technology 

which allows different things and devices to be 

controlled via the internet. At its heart, IoT is a wide-

ranging ecosystem of everyday physical objects 

connected to the Internet, capable of identifying 

themselves and communicating datato other objects 

on the network..In this work its implemented using 

the Arduino as a micro web server through which we 

can connect to the hardware modules, receive status 

updates from them and also send control information. 

 
Figure  8 : Showing a logged in user profile 

 

For our web application, which in this text is a 

website, we used Adobe Dreamweaver as our 

programming environment and we used Hypertext 

Pre-Processor (PHP) and also JavaScript (JSON) and 

also Ajax for our programming languages. The 

website will control the Arduino by passing 

information to it as codes. In this case, the Arduino 

micro-controller acts as a client and the PHP will 

act as a server because PHP is not a client based 

programming language. The design of the web 

pages was chosen to be in metro style as it gives 

user friendliness and also a colorful display of the 

web items as. The web page will display all the 

variables being read from the Arduino micro-

controller and also be able to perform the functions 

as the mobile application. The Wi-Fi shield 

connected with the Arduino board will be the link 

between the web pages and the Arduino. When 

connected to the IP address of the Arduino, the 

PHP and the Ajax http request will be able to send 

information over this IP address which in turn is 

interpreted by the Arduino. 
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VI. RESULT 

 

 
Figure 9: Fire Sensor Detected 

 
Figure 10: Gas Sensor Detected 

 
Figure 11: Temperature Sensor Detected 

 

Secure IoT Platform for Industrial Control Systems. 

Abstract: Supervisory control and data acquisition 

(SCADA) systems, are part ofindustrial control system 

(ICS), have been playing crucial roles in real-time 

industrial automation and controls.Secure IoT 

Platform for Industrial Control Systems. Internet of 

things (IoT) is a ubiquitous platform, a new advance 

enhancement, for efficient SCADA system, where 

billions of network devices, with smart sensing 

capabilities, are networked over the Internet access. 

 

VII. CONCLUSION 

 

In this paper, a novel architecture for low cost and 

flexible home and industry control and monitoring 

system using Android based Smart phone is 

proposed and implemented. The proposed 

architecture utilizes a micro web server and wifi 

communication as an interoperable application layer 

for  communicating between the remote user and 

the home devices. Any Android based Smart phone 

with built in support for Wi-Fi can be used to access 

and control the devices at home. When a Wi-Fi 

connection is not available, mobile cellular 

networks such as 3G or 4G can be used to access the 

system. The system also uses the Google speech 

recognition engine thus eliminating the need for an 

external voice recognition module. Prospective 

future works include incorporating SMS and call 

alerts, and reducing the wiring changes for installing 

the proposed system in pre-existing houses by 

creating a wireless network within the home 

environment for controlling and monitoring the 

smart home environment. 
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ABSTRACT 

 

Hardware implementation of single phase rectifiér with reduced harmonics using force commutated power 

electronic semiconductor switch that is Insulated Gate Bipolar Transistor (IGBT) and diode is reported in this 

paper. This rectifier has feature of providing a variable DC output voltage with less harmonics and 

fluctuation.hence we able to run different equipment which are connected in output by varying voltage. Here 

we use the arduinouno microcontroller to provide a gate pulse.The output signals which we get across the 

arduinouno get fed to lcd through the data transfer pins and output gets displayed on lcd 

Keywords : Single phase rectifier,Pulse Width Modulation, Total Harmonic Distortion. 

 

I. INTRODUCTION 

 

The selected topology is IGBT based full bridge 

configuration using PWM technique. PWM 

technique rectifier is used to achieve unity power 

factor and reduce the generation and also the effects 

of harmonics. Mainly single phase rectifier consists of 

a second order harmonics and fluctuation in voltage 

level. The problem of voltage fluctuation affects the 

high power consuming applications such as railway 

traction drives. Traditionally rectifiers using diodes 

are used in industries but that rectifiers contains high 

harmonics and low power factor and also has a 

fluctuation in DC output voltage. In order to 

overcome these disadvantages, the diode rectifier is 

replaced by IGBT rectifier using PWM technique. 

 

Conventional diode bridge rectifier has poor power 

factor because of peaky current drawn from the 

utility. This current contains large harmonics 

components which are injected into utility supply. If 

vast number of such converters having high value of 

THD were to be used in industries. The harmonics 

that would be injected in the utility would be quite 

leading to increase volt-ampere ratings of the utility 

equipment. In this topology the main advantage of 

PWM technique is that the power loss in the 

switching devices is very low. When the switch is off, 

there is almost no voltage drop; hence the power loss 

is less because power is product of voltage and current. 

DC source are mostly used in the industries for the 

different machine applications. The DC appliances are 

mainly microelectronics, electronic ballasts, DC 

motor drives, battery charging and power conversions, 

fuel cells, wind mills, wind turbines that have 

permanent magnet alternator etc. Rectifier should 

provide an output voltage that should be as smooth as 

possible. The AC component is made up of several 

dominant harmonics. It is more so in single phase 

rectifier with R load. Harmonics are reduced by 
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capacitor filter (C-filter), inductor filter (L-filter), 

inductor capacitor filter (LC-filter). 

 

II. SYSTEM BLOCK DIAGRAM 

 

A 230V AC is applied to the input to the system. 

IGBT is used as a switch which is used to provide a 

variable voltage output. A rectifier is convert 

correspondence AC into DC. Arduino controller read 

the output voltage from feedback circuit. A feedback 

circuitis convert output high voltage into low voltage 

as per define. Gate triggering circuit is used to amplify 

and coupling the signal from controller to IGBT.16x2 

alphanumerical LCD is used to display the output 

voltage. A variable resistor is used to define or 

required output voltage as per rotation/resistance. 

 

230V AC 

SUPPLY
IGBT RECTIFIER OUTPUT

GATE

TRIGGERING

CIRCUIT

VARIABLE

RESISTOR

ARDUINO

CONTROLLER

FEEDBACK

CIRCUIT

LCD

 
Fig.1. System block diagram 

 

III. HARDWARE CIRCUIT DIAGRAM  

 

The working of hardware circuit is basically divided 

into four different parts 

 

1. Supply circuit for LED. 

2. Arduinouno circuit. 

3. Main supply and switching circuit. 

4. Voltage and current sensor circuit. 

 
Fig.2 Hardware circuit diagram of Single Phase 

Rectifier 

1. Supply Circuit for LED 

 

A 230 V AC voltage is given to the 0-12V step down 

transformer which converts 230V into 12V AC. Then 

12V is given to bridge rectifier which consists of 4 

diodes in bridge form. Bridge rectifier is used to 

convert AC to DC voltage then voltage flows through 

capacitors C1,C2,C3 and C4. Where C1 and C3 are 

used to filter out fluctuation in voltages and C2 and 

C3 are used for noise filtration and radiation .Then 

after 7805 IC is used to convert 12V to 5V which is 

given to 10KΩ resistor to resist the flow of current 

which in result glow the LED which require 100mA 

current. LED shows that the supply circuit is properly 

running. 

 

2. Arduino Uno Circuit 

 

Arduinouno is the microcontroller which contains IC 

Atmega 328. Arduino is the open source development 

kit which is usually available to integrate both 

hardware and software part. Arduino is 14 pin IC 

which consists of 6 PWM,6 analog/digital and 2 input 

output pins.Arduino is linked to LCD. We have done 

programing in ARDUINO IDE software to display 

current and voltage that we got across the output on 

LCD. 

 

3. Main Supply and Switching Circuit 

A 230V main supply is given to bridge rectifier which 

converts AC voltage to DC voltage. That DC voltage is 
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fed to 22uf capacitor which is used to smooth out 

pulsating voltage into pure DC voltage. A DC voltage 

is given to optocoupler which emits light energy to 

secondary and provide electrical signal to IGBT driver 

and the output signal gets combined with the main 

supply part signal and combined signal drives the 

IGBT. IGBT provide variable DC output voltage. 

 

4. Voltage and Current sensor circuit 

The output which we get across IGBT in form of 

voltage and current is sensed by using voltage and 

current sensor unit. Voltage divider circuit which 

consist of arrangement of resistor is used so that 

voltage across the microcontroller arduino should not 

exceed the limiting value to protect arduino. Finally 

the voltage and current sensed by voltage and current 

sensor unit is displayed on  

 

Controller 

 

The ArduinoUno is a microcontroller board based on 

the ATmega 328. It has 14 digital input/output pins 

(of which 6 can be use as PWM outputs), 6 analog 

input, a 16MHz ceramic resonator, a USB connection, 

a power jack, an ICSP header, and a reset button. It 

contains everything needed to support the micro 

controller,  simply connect it to a computer with a 

USB cable or power it with a AC to DC adapter or a 

battery to get started. The UNO differs from all 

preceding boards in that it does not use the FTDI 

USB- to- serial driver chip. Instead, it features the 

ATmega16U2(ATmega8U2 upto version R2) 

programmed as a USB-to-serial converter.TO ENSURE 

A HIGH-QUALITY PRODUCT, DIAGRAMS AND 

LETTERING MUST BE EITHER COMPUTER-DRAFTED OR 

DRAWN USING INDIA INK.  

 
Fig.3. Arduino Uno 

Specifications 

 Microcontroller ATmega328p 

 Operating voltage 5V 

 Input voltage 7-12V 

 PWM  input pins 14 pin 

 Flash memory 32kB 

 

IV. RESULT 

 

The variable output of single phaserectifier is between 

the range of 90V to 280V DC.So that one can run any 

dc motor between this voltage rating. And the result 

of hardware on Digital Storage Oscilloscope (DSO) is 

given below. 

 

1. Gate pulses at minimum voltage( 90V) 

2. Gate pulses at medium voltage (180V) 

3. Gate pulses at maximum voltage (280V) 

 

V. CONCLUSION 

 

From the above result that we got on Digital Storage 

Oscilloscope (DSO) we found that the total harmonic 

distortion is less as compared to available single phase 

rectifier in market. We also compared the THD 

results our rectifier with THD of other rectifiers of 

different company which is given in the table below. 
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ABSTRACT 

 

Effective supply chain strategies for creating competitiveness revolve around the on-time delivery of quality 

goods and services, at a reasonable cost. This balance between time constraints and profit can be achieved if and 

only if distribution system is efficient. The efficiency of distribution system can be increased if the vehicle is 

routed efficiently through network of bunch of customer scattered over area so as to facilitate the scheme at 

low operational costs and short transporting time as possible also taking care of customer satisfaction as well. 

This article attempts to put forth the issues supporting importance of vehicle routing in SCM and presents an 

algorithm for vehicle routing problem. A realistic case study based on road network of city Yavatmal (India) is 

also presented. 

Keywords :  SCM, Distribution System 

I. INTRODUCTION 

 

An essential element of any logistical system is the 

allocation and routing of vehicles for the purpose of 

collecting and delivering goods and services on a 

regular basis. Common examples include newspaper 

delivery, school bus routing, municipal waste 

collection, fuel oil delivery and truck dispatching in a 

number of industries. A key element of many 

distribution systems is the routing and scheduling of 

vehicles through a set of customer requiring 

service[4]. The vehicle routing problem involves the 

design of set of  minimum cost vehicle routes, 

originating and terminating at central distribution 

center for fleet of vehicles that services a set of 

customer with known demands. Each customer is 

serviced once and all the customer must be assigned 

to vehicles without exceeding the vehicle capacities 

[4] 

The problem of distribution from various warehouses 

to the retailer can be modeled as if every distribution 

center has a known number of retailers attached to it, 

to whom it has to supply the goods[2]. The system 

may involve a single depot or multiple depots; the 

objectives may be aimed at cost minimization 

(distribution costs, vehicle or depot acquisition costs) 

or service improvement (increasing distribution 

capacities, reducing distribution time and related 

network design issues).[2] 

 

Constraints may be imposed upon:[2] 

(a) The depots (numbers, possible locations, and 

production capabilities), 

(b) The vehicle fleet (types and numbers of vehicles, 

and vehicle capacities), 

(c)  The delivery points (demand requirements, 

service constraints on delivery „time and order 

splitting), 

(d)  The routing structure (maximum route time or 

route distance, link capacities, and preferences for 

radial routes or routes with points closer together), 

(e)  Operator scheduling and assignments (union 

regulations), 

(f)  System dynamics (inventory holdings, and 

distribution or acquisition lag times) 

During past few years increasing trade of just in 

time(JIT), high level of business competition, 

increasing  number of customer demands are forcing 
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the organization to think and find a solution for 

managing their dispatching activities properly with 

due consideration to in time delivery while taking 

care of their profit as well. 

  

In general any delivery boy sequence his trip on the 

basis of his years of experience or just his casual 

judgment .This method is reliable in small cities or 

when the numbers of customers are located nearer to 

each other. But in case reverse case i.e. metro cities 

where customers are located far away from each other 

and there are many hurdles in journey such as traffic 

problems the experience and manual judgment makes 

the journey time consuming and some what lengthier. 

Both these effects is not at all desirable because of 

increasing trade of in time delivery. Lengthier trip 

would affect the transportation cost and hence the 

profit. 

 

In order to solve this purpose of routing and 

scheduling it was felt and rather was an imperative to 

have some method or technique to sequence properly 

the delivery orders so as to take care of in time 

delivery to customer on the same ground meeting the 

business objectives as well. 

 

Hence in this paper we have presenting a simulation 

experiment/program for routing and scheduling. To 

make this task mare realistic/ authentic the data 

required for calculation is taken from local firm „XYZ 

bakery Yavatmal‟. After making the analysis of the 

methodology they were adopting following problem 

were diagnosed. 

 

 excessive delay in delivering goods 

 distances traveled was also high 

 

To solve this problem simulation program is used and 

result i.e. the order in which they should serve the 

customer is determined. This paper is structured in 

two parts. First throwing the light on importance of 

vehicle routing. And in second a simulation 

programme for vehicle routing. 

 

 NEED FOR PROPER VEHICLE ROUTING 

 

To compete successfully in today‟s marketplace, 

organizations need concurrently to manage 

effectively and efficiently the activities of design, 

manufacturing, distribution, service to customer. The 

concept supply chain management is evolved with 

the same objective to manage these business 

operations effectively. There are number of 

definitions supply chain management coated by 

various authors. Some of those are summarized in 

table-1[3] 

 

             Author           Definitions 

 

Ellram and  Cooper 

(1990) 

 SCM is an integrative 

philosophy to    manage the 

total flow of distribution 

channel from supplier to 

ultimate user 

 

Sengupta and 

Turnbull ( 1996)                        

SCM is the process of 

effectively managing the flow 

of materials and finished 

goods from vendors customers 

using manufacturing facilities 

and warehouses as 

intermediate stops 

     

Handfield and 

Nichols(1999) 

SCM is the integration of 

these and activities (activities 

associated with 

flow and transformation of 

goods from raw materials 

stage, through to the end user 

as well as associate 

information flows) through 

improve supply chain 

relationships to achieve 

sustainable competitive 

advantage 
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As clear from above that SCM is all about flows viz 

product, information, finance. Hence the efficient 

distribution system acts as lubricant to smooth this 

flows.  

 

Time is the primary competitive motive of business. 

This does not mean that other motives such as cost, 

quality, and service can be ignored. In fact, these are 

prerequisites to sustain competitiveness. But the 

winning factor is provided by time-based competition, 

which becomes the highest priority to gain 

responsiveness and flexibility. There is no escaping 

from the fact that the customer in today‟s 

marketplace is more demanding, not just of product 

quality, but also of service. In time delivery of quality 

product guarantees better service. Apart from this 

business has to take care of profit as well. Hence to 

achieve both these objectives distribution system 

should be as efficient as possible. 

  

II. ALGORITHM FOR VEHICLE ROUTING 

 

The most important factor related to transportation in 

a supply chain is routing and scheduling of deliveries. 

We developed a generalized program which gives the 

effective routing and scheduling of deliveries to the 

customer. It decides that which customers to be 

visited by a particular vehicle and the sequence in 

which they will be visited so that transportation cost 

will be minimized. The algorithm uses following 

computational procedures to support final decision. 

 

The variables in the program are number of 

customers, capacity of vehicle, x & y coordinate and 

order size of each customer. By considering these 

variables our first aim is to decide which customers 

are to be visited by a particular vehicle that is to form 

the group of the customers for each vehicle. It 

requires the computation of the distance matrix & 

saving matrix. This method is known as saving matrix 

method. 

 

SAVING MATRIX METHOD[1]: 

It basically consist of following four steps as discussed 

below. 

1)calculate the distance matrix 

2)calculate the savings matrix 

3)grouping customers 

3)sequencing the customer along the route. 

 

Above steps can be explained much clearly with the 

help of example.  

 

Consider that distribution manager has received 

following set of orders from 6 different customers 

spread in city area on a particular day. The location of 

distribution center (DC), each customer, and order 

size (A) from each customer is shown in table2. 

 

      X 

coordinate 

     Y 

coordinate 

Order 

size  (A) 

Warehouse 0 0  

Customer1 9 12 50 

Customer2 17 -2 38 

Customer3 20 -7 43 

Customer4 15 3 40 

Customer5 20 0 30 

Customer6 6 5 29 

 

Table2:customer location and demands. 

The manager has two four trucks each having a 

capacity  of carrying 120 units. 

 

CALCULATE THE DISTANCE MATRIX: 

 

The distance matrix identifies the distance between 

every pair of location to be visited. The distance 

Dist(a,b) on a grid between point (a) with coordinate 

(Xa,Ya) and point (b) with coordinates (Xb,Yb) can be 

calculated as[1] 

 

         “Dist(a,b)=[(Xa-Xb)2+(Ya-Yb)2]1/2” 

 The calculated result is as shown in table3. 

 DC C1 C2 C3 C4 C5 C6 

C1 15 0      

C2 17 16 0     
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C3 21 22 6 0    

C4 15 11 5 11 0   

C5 20 16 4 7 6 0  

C6 8 8 13 18 9 13 0 

Table3:distance matrix. 

 

CALCULATE THE SAVING MATRIX: 

 

Saving matrix represent the saving that occurs on 

considering two customer on single track. Thus S(a,b) 

is the distance saved if trips DC-customer a-DC and 

DC-customer b-DC is combined to single trip as DC-

customer a-customer b-DC. This saving can be 

calculated by formula,[1] 

      “S(a,b)=dist(DC,a)+dist(DC,b)-dist(a,b)” 

The calculated result is shown in table4. 

 

 C1 C2 C3 C4 C5 C6 

C1 0      

C2 16 0     

C3 14 32 0    

C4 19 27 25 0   

C5 19 33 34 29 0  

C6 15 12 11 14 15 0 

 

                Table4:saving matrix. 

 

GROUPING  CUSTOMERS: 

While assigning customer to route the objective is to 

maximize the savings. An iterative procedure is used 

to make this assignment. Initially each customer is 

assigned to separate route. Two routes combined into 

a feasible route with highest saving by taking into 

account the total deliveries across the routes do not 

exceed the vehicle capacity [1]. 

In our example highest saving is 34 by combining 

customer3 and customer5. this route is feasible 

because total load is 43+30=73,which is below 120. 

next highest saving is 33 by combining customer2 

with customer5. since customer is already in route 

only customer2 will be added and is feasible again 

because it will increase load to 111 which well below 

120. further combination to this route is not possible 

because of capacity constraints. 

Continuing with this iterative procedure customer is 

grouped as {3,5,2} and {4,1,6}. 

 

SEQUENCING THE CUSTOER ALONG THE ROUTE: 

 

Our next aim is sequencing of customer within route 

to minimize distance the vehicle must travel. 

 

In given vehicle trip (consisting of DC only) for each 

remaining customer evaluate the minimum increase 

in length if this customer is inserted at a suitable 

point in trip. It is accomplished by inserting customer  

with largest minimum increase to obtain new trip. 

This process is also referred as farthest insert because 

farthest customer is inserted first. the process is  

continued until all remaining customer to be visited 

by vehicle  are included in trip[1]. 

 

In present example  in order to sequence customer 

3,5,2. the initial trip consist of only DC with length 0. 

adding 3 will make it42, adding 5 will make it40 and 

adding 2 will make 34. thus by using farthest insert 

customer 3 is added to route. 

 

At next step inserting  customer 5 increases the length 

of trip to 48 and that of customer 2 will make 

it44.Thus feasible is to added  customer 5 to obtain 

the new trip as DC-3-5-DC. Still customer 2 

remaining. The minimum cost of insertion for 

customer 2 is DC-3-5-2-DC with length equal to 

49.(other combination such as DC-2-3-5-DC, DC-3-2-

5-DC, gives length 50 and 51 respectively). Thus 

vehicle should be routed as DC-3-5-2-DC.and total 

distance for this trip is 49. 

 

III. RESULT FOR CASE STUDY: 

 

In order to prove proficiency of programme it was 

implemented  for one of local bakery in Yavatmal city 

of India, dispatching their products to various outlets 

located through the city. And following results were 

obtained which shown graphically. 
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Figure1: adopted route sheet for XYZ      bakery ltd. 

Yavatmal. 

 
Figure2:propsed route sheet for for XYZ      bakery ltd. 

Yavatmal. 

 

IV. CONCLUSION 

 

In this paper transportation problem is analyzed by 

the program that is built for optimization of cost and 

time. One of the most important parameter in 

industry is reducing time for transportation. It is not 

possible to think about transportation excluding the 

one of the most parameter that is assignment of 

vehicles. Assignment is a term related to the 

transportation in which the vehicle is assigned to the 

cluster of customers. the assignment of vehicle is 

consider to be Herculean task to manager. This can be 

simplified by developing a program. The computer 

assist the operator to solve the complication in the 

transportation problem with the help of program 

developed in the computer language such as C, C++, 

java, etc. 

 

Thus, the program has been developed to ease the 

process of decision making to solve the problem of 

transportation. This program is used to obtain the 

optimum path, sequence of vehicle, group of 

customer, minimum distance traveled by vehicle by 

using the theory suggested by sunilChopda & Peter 

Meindl. The result is obtained in the form of group of 

customer to whom the goods to be delivered. These 

groups of customers are assigned on the basis of order 

size (the order of goods is given by customer), the 

distance of customers from the warehouse & also the 

distance between customers. If the parameter such as 

number of customer, order size, position of customer 

(in term of horizontal & vertical distances) & vehicle 

number are known then the result is shown in the 

form of distance matrix, saving matrix, group of 

customer assign to each vehicle & distance traveled 

by each vehicle. 
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ABSTRACT 

 

Particular SingularValue Decomposition (SVD) is a trust-based lattice factorization procedure for suggestions is 

proposed. Trust SVD incorporates various data sources into the suggestion model to lessen the information 

sparsely and cool begin issues and their disintegration of proposal execution. An investigation of social trust 

information from four certifiable informational collections proposes that both the unequivocal and the 

understood impact of the two evaluations and trust ought to be thought about in a suggestion show. Trust SVD 

in this way expands over a cutting edge suggestion calculation, SVD++ utilizes the unequivocal and verifiable 

impact of evaluated things, by additionally fusing both the express and understood impact of trusted and 

putting stock in clients on the figure of things for a dynamic client. The proposed strategy broadens SVD++ 

with social confide in data. Test comes about on the four informational collections exhibit that Trust SVD 

accomplishes precision than other proposal systems. 

Keywords:Data Mining, Recommender systems, Rating prediction, Explicit and Implicit influence.  

 

I. INTRODUCTION 

 

A Novel trust-based proposal show, which is 

regularized with client trust and thing rating is Trust 

SVD. Our strategy is novel for its thought of both the 

unequivocal (rating in view of group of friends) and 

verifiable impact (self-rating) of thing evaluations and 

of the client trust. Also, a weighted regularization 

method is utilized to keep away from over-fitting for 

demonstrate learning. This trust-based framework 

factorization demonstrate joins both rating and trust 

data for rating prediction.Trust data is extremely 

meager, yet reciprocal to the data. In this way, 

concentrating excessively on it is possible that one 

sort of data accomplishes just peripheral picks up in 

prescient rightness. Likewise clients are firmly related 

with their put stock in neighbors and have a pitifully 

positive relationship with their trust-alike neighbors 

(e.g., companions). These perceptions are roused to 

consider both unequivocal and certain impact of 

evaluations and of trust in a put stock in based model. 

A weighted λ-regularization method was utilized to 

regularize the client and thing particular inert 

element vectors. This ensures the client particular 

vectors can be gained from their trust data regardless 

of whether a couple or no appraisals are given. So 

information sparsity and icy begin issues for proposal 

can be unraveled. TrustSVD can beat both trust and 

appraisals based strategies in the prescient 

accuracy.Recommender frameworks utilize from a 

particular kind of data sifting framework strategy that 

endeavors to suggest data things (motion pictures, TV 

program/appear/scene, video on demand,web pages, 

books, news, music,images, logical writing and so on.) 

or social components (e.g. individuals, occasions or 

gatherings) that are probably going to bear some 
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significance with the client. Commonly, a 

recommender framework approximates a client 

profile to some reference qualities, and tries to 

anticipate the 'rating' or 'inclination' that a client 

would provide for a thing. These attributes might be 

from the data thing which might be comparative (the 

substance based approach) or the client's social 

encompassing (the community sifting). The 

recommender framework applies Data Mining (DM) 

methodologies and expectation calculations to foresee 

client's enthusiasm on realities, item and 

administrations. In any case, the greater part of these 

frameworks can endure in their center a calculation 

that can be utilized to comprehend a specific instance 

of a Data Mining (DM) procedure. The procedure of 

information mining comprises of 3 stages: Data 

Preprocessing, Data Analysis and Result 

Interpretation. Cases of recommender framework are 

amazon.com, eBay, snapdeal.com 

 

II. BACK GROUND 

 

Recommender frameworks deliver a rundown of 

suggestions through shared or substance based 

separating. Content based calculation recommender 

framework are the recommender framework which 

work with profiles of clients that are made toward the 

begin. A profile has data about a client and his/her 

taste. Taste depends on how the client has evaluated 

the things. 

 
Figure 1 Recommender System 

Cooperative sifting Algorithm is a kind of 

recommender framework ended up a standout 

amongst the most inquired about procedures in the 

recommender frameworks since this approach was 

depicted by Paul Resnick and Hal Varian in 1997. [1] 

The possibility of communitarian sifting is, 

discovering clients in a group that offers thanks. On 

the off chance that two clients have same or relatively 

same evaluated things in like manner, at that point 

they have comparable tastes [2]. Such clients assemble 

a gathering or a so calledneighbourhood. A client gets 

suggestions to the things that he/she has not 

evaluated previously, but rather that were at that 

point emphatically appraised by clients in his/her 

neighbourhood. A few methodologies of community 

oriented separating are  

(1) User based approach 

(2) Item based approach,  

 

2.1 User based approach: In this approach, the clients 

play out the principle part. In the event that clear 

greater part of the clients has a similar taste, at that 

point they join into one gathering. Suggestions are 

given to the client in view of the assessment of things 

by different clients. On the off chance that the thing 

was emphatically evaluated by the group, it will be 

prescribed to the client.  

 

2.2 Item Based Approach: The essence of clients stays 

consistent or changes marginally the comparable 

things construct neighbourhoods in light of the 

thanks of the clients. A while later, the framework 

makes suggestions with things in the area that a client 

would pick.  

III.  EXISTING SYSTEM 

 

Numerous methodologies have been recommended in 

this field, including both memory-and model-based 

techniques.  

1.Golbeck proposes a Tidal Trust[3] approach to total 

the evaluations of confided in neighbours for a rating 

forecast, where trust is figured in an expansiveness 

first way.  

2. Guo et al. delivered a client's appraising profile[4] 

by consolidating those of trusted clients through 

which better proposals can be made and the chilly 

begin and information sparsity issues can be taken 

care of better. In any case, memory-based 

methodologies experience issues in adjusting to 
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extensive scale informational collections, and are 

regularly tedious to discover competitor neighbours 

in an expansive client territory.  

3. Zhu et al. propose a chart Laplacian  

regularize[5] to catch the possibly social connections 

among clients, and frame the social proposal issue as a 

low rank semi-positive issue. Albeit, observational 

assessment shows that exceptionally minor 

enhancements are gotten in correlation with the 

RSTE display.  

4. Yang et al. propose a half breed technique  

TrustMF [6] that joins both a thruster show and a 

trustee demonstrate from the points of view of 

thrusters and trustees, that is, both the clients who 

believe the dynamic client and the individuals who 

are trusted by the client will affect the client's 

appraisals on obscure things.  

 

IV. WEAKNESSES OF EXISTING SYSTEM 

 

Existing trust-based models may not function 

admirably if there wins just put stock in alike 

connections.  

a. These perceptions could different sorts of 

suggestion issues.  

b. Existing trust based models judges the express 

impact of appraisals.  

c. The utility of appraisals isn't very much abused.  

d. Existing trust-based models don't consider the 

unequivocal and verifiable impact of trust all 

the while.  

 

V. ISSUE DEFINITION 

 

The motivation to characterize the calculation for 

foreseeing the clients enthusiasm as opposed to 

existing calculations are  

a. Communitarian Filtering experiences two well 

known issues are information sparsity and frosty 

begin.  

b. Unsatisfactory for genuine applications in light of 

the fact that of the expanded computational and 

correspondence costs.  

Some different issues are:  

i. Frosty begin: It's hard to give  

proposals to new clients as his/her profile is relatively 

vacant and he has not appraised any things yet so his 

taste is obscure to the framework. This is known as 

the cool begin issue. In some recommender 

frameworks this issue is understood with observation 

when making a profile. Things may likewise have a 

frosty begin when they are new in the framework and 

haven't been evaluated previously. Both of these 

issues can be likewise explained with half breed 

approaches.  

ii. Put stock in: The voices of individuals with a short 

history may not be that applicable as the voices of the 

individuals who have rich history in their profiles. 

The issue of trust emerges towards assessments of a 

distinct client. The issue could be unravelled by 

appropriation of preferences to the clients. [1]  

iii. Versatility: With the development of quantities of 

clients and things, the framework requires more 

assets for preparing data and shaping proposals. The 

greater part of assets is overwhelmed by the 

motivation behind deciding clients with comparable 

tastes, and products with comparative portrayals. This 

issue can likewise be cleared by the blend of a few 

kinds of channels and physical improvement of 

frameworks. Parts of various calculations may 

likewise be executed disconnected keeping in mind 

the end goal to quicken issuance of suggestions on the 

web. [1]  

iv. Sparsity: In web based shopping those have a 

enormous measure of clients and things there are 

quite often clients that have appraised only a couple 

of things. Utilizing shared sifting and different 

methodologies recommender frameworks for the 

most part make neighbourhoods of clients utilizing 

their profiles. In the event that a client has assessed 

only couple of things at that point it's quite hard to 

decide his/her taste and he/she could be identified 

with the wrong neighbourhood. Sparsity is the issue 

of absence of data. [1] 

v. Privacy: Privacy has been the most 

critical issue. Keeping in mind the end goal to get the 

most precise and correct suggestion, the framework 

must pick up the most measure of data conceivable 
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about the client, including statistic information, and 

information about the area of a specific client. 

Consequently, the topic of unwavering quality, 

security and secrecy of the given data emerges. 

Numerous online shops offer successful insurance of 

protection of the clients by using particular 

calculations and programs.[1]  

 

VI. REQUIREMENT FOR RECOMMENDATION 

SYSTEMS 

 

i. Area – Recommendation frameworks has its 

significance in different territories and with the 

respect of web, the number is as yet developing. In 

view of the examination completed, a large portion of 

the articles were identified with Movie suggestions 

(46 out of 164 articles) attributable to simple 

accessibility of the motion pictures dataset Movie 

Lens. The second most looked for after space is E-

business (33 out of 164 articles). Despite the fact that, 

a colossal volume of proposal frameworks writing is 

centred around differed points, for example, 

Entertainment and Beyond e.g., Social Media e.g., 

Suggesting Friends, Face Recognition for picture 

labels; Match Making; Tourism e.g. tripadvisor.com; 

e-news; computerized library, Books, Music , Mobile 

App downloads.  

ii. Reason – The convincing explanation behind 

affecting proposals in E-trade is that they have turned 

out to be not kidding business devices to expand the 

deals by enhancing strategically pitch by 

recommending extra items and picking up client 

dependability bringing about rehash business.  

iii. Proposal Context – It alludes to the setting in 

which the proposal is being made. It answers the 

inquiry - What the client is doing when the 

suggestion is made. E.g. hanging out with companions, 

searching for an eating joint in a client's adjacent area. 

Proposal frameworks that think about arrangement of 

clients as contribution to these framework, are 

beginning to expand and are utilized as a part of 

various territories like music, tourism, web and so on. 

At present, versatile applications utilize GPS highlight 

to get the current geographic area of client, and 

utilize recommender frameworks to utilize this data 

for making proposals e.g., Jin-HyukHong ,Zomato 

application. Moon-Hee Park, SungBae Cho (2007) 

proposed to display client inclination in eateries by 

utilizing setting mindful actualities and client profile 

by applying map-based Personalized 

Recommendations utilizing Bayesian Network.  

iv. Who's Opinion – It alludes to individuals on 

whose suppositions, suggestions are made e.g., Friends, 

Friends of Friend, Experts. SRS utilizes User's trust 

organize which is the social levels - 

Recommendations have numerous variations. They 

could be as Non-customized conceptual details (e.g. 

Popular motion pictures, Best Seller books), 

Demographic personalization in light of target set 

(e.g., Male/female, distinctive age gatherings), 

Transient personalization in light of current course 

(e.g., thing for the most part carried with another 

thing – Product related suggestion), Sustenance 

personalization in light of inclinations and conduct 

(e.g., in view of mix of client's old buys, his rating for 

items and his perusing history). 

v. Security and Trustworthiness:  Seclusion is an 

imperative issue on the grounds that these 

frameworks abuse data from long range interpersonal 

communication destinations which has a considerable 

measure of data about its enlisted clients. What 

amount of the client's close to home information to 

be uncovered? For security conservation, a specific 

level of equivocalness must be brought into the 

forecasts. A trade off must be kept up between the 

exactness and forecasts.  

 

VII. PROPOSED SYSTEM 

 

We propose a novel trust-based suggestion 

demonstrate regularized with client trust and thing 

appraisals, known as TrustSVD. Our approach 

expands over a best in class display SVD++ through 

which the unequivocal and verifiable impact of client 

thing appraisals are included to deliver expectations. 

Likewise, we additionally think about the impact of 

put stock in clients on the rating surmises for a 

dynamic client. This guarantees client particular 
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vectors can be gained from their trust data regardless 

of whether a couple or no appraisals are given. So the 

concerned issues can be mitigated. In this manner, 

unequivocal and certain impacts of thing appraisals 

and client trust have been considered in our model, 

showing its curiosity. Counting a weighted-

regularization method is utilized to stay away from 

over-fitting for show learning. The trial comes about 

on the informational indexes show that our approach 

works superior to anything other trust-based partners 

and in addition different appraisals just high-

performing models as far as prescient accuracy, and is 

more fit for surviving the icy begin circumstances. 

There are two proposal undertakings in recommender 

frameworks, particularly thing suggestion and rating 

expectation. Most algorithmic methodologies are best 

intended for both of the suggestions errands, and this 

work center around the rating expectation assignment. 

The trust-alike connections as the social connections 

that are comparable with, however weaker (or more 

boisterous) than social trust is characterized. The 

similitude's are that the two sorts of connections 

demonstrate client inclinations to some degree and in 

this manner helpful for recommender frameworks, 

while the distinctions are that trust-alike connections 

are regularly weaker in quality and liable to be noisier. 

Common illustrations are fellowship and enrolment 

for recommender frameworks. In spite of the fact that 

these connections likewise demonstrate that clients 

may have a positive relationship with client 

comparability, there is no certification that such a 

positive assessment dependably exists and that the 

relationship will be solid. It is all around perceived 

that companionship can be manufactured in view of 

disconnected relations, for example, partners and 

colleagues, which does not really have comparative 

inclinations. Trust is a mind boggling idea with 

various properties, for example, asymmetry and space 

reliance, which trust-alike connections may not hold, 

e.g., fellowship is undirected and area autonomous. 

For lucidity, in this article we allude trust clients or 

trust neighbours to as the association set of clients 

who put stock in a dynamic client (i.e., trusters) and 

of clients who are trusted by the dynamic client (i.e., 

trustees). 

 
Figure 2.The influence of (a) Trustees v and (b) 

Trusters k on the rating prediction for the active user 

u and target item j. 

 

VIII. FOCAL POINTS OF PROPOSED SYSTEM 

 

Our first commitment is to direct an observational 

trust investigation and watch that trust and appraisals 

can supplement to each other, and that clients might 

be unequivocally or pitifully associated with each 

other as indicated by various sorts of social 

connections. These perceptions rouse us to consider 

both unequivocal and certain impact of appraisals and 

trust into our put stock in based model. Conceivably, 

these perceptions could be additionally valuable for 

taking care of different sorts of proposal issues, e.g., 

top-N thing suggestion. 

 

 System Architecture: 

 
Figure 3 

 

IX. CONCLUSION 

 

A novel trust-based grid factorization demonstrate 

which consolidated both rating and trust data is 
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proposed. The examination of trust in four genuine 

informational indexes demonstrated that trust and 

appraisals were corresponding to each other, and both 

essential for more precise proposals. This novel 

approach, put stock in SVD, considers both the 

express and verifiable impact of appraisals and of 

confide in data while anticipating evaluations of 

obscure things. Both the trust impact of trustees and 

trustee's of dynamic clients are engaged with this 

model. As a rating expectation demonstrate, trust 

SVD functions admirably by fusing put stock in 

impact. Notwithstanding, the writing has 

demonstrated that models for rating forecast can't suit 

the errand of best N thing proposal. For future work, 

a thought will be presented by which trust can impact 

the positioning score of a thing (both expressly and 

verifiably) can be contemplated. The positioning 

request between an evaluated thing and an unrated 

thing (yet appraised by put stock in clients) might be 

basic to learn client positioning examples. 
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ABSTRACT 

Fuzzy Logic is an extension of classical logic which provides an effective mathematical tool to represent 

information in a way that resembles natural human reasoning and deals with system uncertainty and vagueness. 

ANN is a biologically inspired computational structure comprised of densely interconnected adaptive simple 

processing elements that are capable of performing massively parallel computations for data processing and 

knowledge representation. The combination of fuzzy inference system and artificial neural network have 

attracted the researchers and scholars in various scientific and engineering areas to the growing need of 

adaptive intelligent systems. Artificial neural network are not good at explaining how they reach their 

decisions whereas fuzzy systems, which can reason with imprecise information, are good at explaining their 

decisions but they cannot automatically acquire the rules they use to make those decisions. Due to these 

limitations an intelligent hybrid systems where two or more techniques are combined in a manner that 

overcomes the problems of individual techniques are created. Any type of systems that combine these two 

techniques can be called Neuro-Fuzzy systems. Neuro-Fuzzy systems are systems which utilize fuzzy logic to 

construct a complex model by extending the capabilities of Artificial Neural Networks. This type of system is 

characterized by a fuzzy system where fuzzy sets and fuzzy rules are adjusted using input output patterns. 

There are several types of neuro-fuzzy systems where each author defined its own model. This survey paper 

describes the most known hybrid neuro-fuzzy techniques, with their advantages and Limitations.  

Keywords: Fuzzy Logic, Neural Networks, Neuro Fuzzy Systems 

 

I. INTRODUCTION 

Soft computing is a collection of artificial intelligence 

(AI) methodologies aiming to exploit the tolerance for 

imprecision and uncertainty that is inherent in 

human thinking and in real life problems, to deliver 

robust, efficient and optimal solutions and to further 

explore and capture the available design knowledge 

[1]. Soft computing utilizes computation, reasoning 

and inference to reduce computational cost by 

exploiting tolerance for imprecision, uncertainty, 

partial truth and approximation. In contrast to 

traditional computing (hard computing) that require 

exact mathematical model and lot of computation 

time, soft computing deals with approximate models 

and gives solutions to complex real-life problems.  For 

such problems, methods which are computationally 

intelligent that possess human like expertise and 

adapt to the changing environment can be used 

effectively and efficiently. AI methodologies are 

accomplished by studying how human brain thinks , 

learn, decide and work while trying to solve a 

problem, and then using the outcomes of this study as 

a basis of developing intelligent software and systems.  

The core AI methodologies comprising of soft 

computing are: Fuzzy Logic (FL), Neural Computing 

(NC), Evolutionary Computing (EC), Probabilistic 

Computing (PC), Chaotic Computing (CC), rough set 
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theory and Machine Learning (ML). Where PC and 

FL systems are based on knowledge-driven reasoning, 

whereas, NC and EC are data-driven search and 

optimization approaches. The basic tenet of soft 

computing is that, better results can be obtained 

through the use of constituent methodologies of soft 

computing in combination rather than in a stand-

alone mode. A combination which has attained wide 

visibility and importance is that of neuro-fuzzy 

systems.  

1.1 Fuzzy Logic 

Most often fuzzy ideas are utilized in our routine life 

that nobody even pays attention to them. Fuzzy Logic 

is an extension of classical (conventional) logic which 

provides an effective mathematical method to 

represent information in a way that resembles natural 

human reasoning and deals with system uncertainty 

and vagueness. Uncertainty can be caused by 

imprecision in measurement due to imprecision of 

tools or other factors. It can also be caused by 

vagueness in language objects and situations. The idea 

of fuzzy set was introduced by Lofti Zadeh where the 

behavior of the system is described by fuzzy rules [2]. 

The behavior of such systems is described through a 

set of fuzzy rules, like: if <premise> then <consequent> 

that uses linguistics variables with symbolic terms. 

The fuzzy logic can be described simply as computing 

with words rather than numbers.  Each term 

represents a fuzzy set. For instance, we use a linguistic 

variable like short, tall, very tall for HEIGHT or may 

be young, old, and very old for AGE. A fuzzy logic 

system is an expert system that uses a collection of 

fuzzy membership functions and fuzzy IF-THEN rule 

base to reason about data. The rules in a fuzzy logic 

system are of a form as following: 

IF (  is LOW) AND (y is HIGH) THEN (z is 

MEDIUM), 

where x and y are input variables for known data 

values, z is an output variable for an output data to be 

computed, LOW is a membership function (fuzzy 

subset) defined on the set of  , HIGH is a membership 

function defined on the set of y, and MEDIUM is a 

membership function defined on the set of z. The 

antecedent (the rules premise, between IF and THEN) 

describes to what degree the rule applies, while the 

consequent (the rules conclusion, following THEN) 

assigns a membership function to each of one or more 

output variables. The set of rules in a fuzzy logic 

system is known as the rule base or knowledge base. 

 
Fig.1 Architecture of a fuzzy logic system [3] 

To implement fuzzy logic technique requires three 

steps as shown in figure1 above. In the first steps, the 

values of the numerical inputs are mapped by a 

function according to a degree of compatibility of the 

respective fuzzy sets; this operation can be called 

fuzzification.  Fuzzification is always necessary in a 

fuzzy logic system as the input values from existing 

sensors are always crisp numerical values. The second 

step is fuzzy inference process includes rule base that 

contain a number of fuzzy IF- THEN rules and data 

base (fuzzy inference engine) which defines the 

membership functions of the fuzzy sets used in the 

fuzzy rules. The inference engine takes the fuzzy 

input and the fuzzy rule base to processes the rules in 

accordance with the firing strengths of the inputs to 

generates fuzzy outputs. The last processing element 

of a fuzzy logic system is defuzzification which 

transform the resultant fuzzy values again into 

numerical values (crisp output). It maps the fuzzy sets 

(the aggregated output fuzzy set) produced by the 

inference engine into crisp numbers using different 

methods to calculate each associated output. The 

choice of defuzzification methods usually depends on 

the application and the available processing power. 
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Fuzzy systems have the advantage that the fuzzy rules, 

which store the information, are easily interpretable. 

Furthermore they provide a simple interface for 

extending the system with new information (by 

adding new rules) or manipulating the existing rules. 

The problem with fuzzy systems lies in the fact that 

they completely depend on the experts who design 

them. It only uses the information which was 

encoded in the system and cannot learn on its own 

and also incapable of generalization. The described 

nature of fuzzy systems indicates that a fusion with 

ANNs may possibly lead to a new powerful 

computational model. Fuzzy systems are being 

applied in a wide range of industrial and scientific 

applications with the main application areas being 

fuzzy control, data analysis and knowledge based 

systems. For instance, fuzzy controllers model the 

control strategy of a human expert to control a system 

for which no mathematical or physical model exists. 

They employ a set of linguistic rules to describe the 

human behavior. The linguistic rules describe a 

control surface, which defines an appropriate output 

value for every vector of input values. 

1.2 Artificial Neural Network 

Artificial neural networks (ANN) or neural 

computing is one of the rapidly growing fields of 

research, attracting researchers from a wide variety of 

engineering disciplines, such as electronic 

engineering, control engineering, and software 

engineering [4].  ANN is a biologically inspired 

computational structure comprised of densely 

interconnected adaptive simple processing elements 

that are capable of performing massively parallel 

computations for data processing and knowledge 

representation. Neural networks aim to bring the 

traditional computers a little closer to the way human 

brain works. ANNS performs best when the 

relationship between the inputs and outputs are 

highly non-linear and highly suitable for solving 

problems where there are no algorithms or specific 

set of rules to be followed in order to solve the 

problem. ANN consist of a group of simple processing 

elements, units or nodes called “neurons” that are 

functionally analogous to nerve neurons. Each neuron 

is connected to each other with the weights. The 

processing ability of the network is stored in the 

internal unit connection strengths, or weights, 

obtained by a process of adaptation to, or learning 

from, a set of training patterns. The information 

relevant to the input–output mapping of the net is 

stored in the weights. ANNs while implemented on 

computers are not programmed to perform specific 

tasks. Instead, they are trained with respect to data 

sets until they learn the patterns presented to them. 

Once they are trained, new patterns may be presented 

to them for prediction or classification.   

1.2.1 Architectures of Artificial Neural Networks 

The architecture of an ANN defines how its several 

neurons are arranged (placed) in relation to each 

other. ANN contains three types of layers i.e., input 

layers, hidden layers and output layers. The input 

neurons receive the data (information), signals, 

features, or measurement either from input files or 

directly from electronic sensors in real-time 

applications. These inputs are usually normalized 

within the limit values produced by activation 

functions. This normalization results in better 

numerical precision for the mathematical operations 

performed by the network. The output layer neurons 

send information directly to the outside world, to a 

secondary computer process, or to other devices such 

as mechanical control system. Between these two 

layers there may be many hidden layers. These 

internal layers contain many of the neurons in 

various interconnected structures. Hidden layer 

receives the signals from all of the neuron in a layer 

before it, which is an input layer. After a neuron 

performs its function it passes its output to all of the 

neurons in the layer after it. Once a network has been 

structured for a particular application, that network is 

ready to be trained. Considering the arrangement of 

neuron as well as how they are interconnected and 

how its layers are composed, the architectures of 

ANNs can be divided into three. Single layer 
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feedforward network is a network that has just one 

input layer and a single output layer. The information 

always flows in a single direction (thus, 

unidirectional), which is from the input layer to the 

output layer. Multi-layer feedforward network is the 

second types of architecture having one or more 

hidden layers, whose computation nodes are called 

hidden neurons or hidden units. The number of 

hidden layers and their respective amount of neurons 

depend on the nature and complexity of the problem 

being mapped by the network, as well as the quantity 

and quality of the available data about the problem. 

Lastly, recurrent network is a feed forward neural 

network having one or more hidden layers with at 

least one feedback loop. The feedback may be a self 

feedback, i.e., where output of neuron is fed back to 

its own input.  The advantage of ANN with respect to 

other models are its speed, simplicity, ability of 

modeling a multivariable problem to solve complex 

relationships between the variables and can extract 

the nonlinear relationships among these variables by 

means of training data. These systems are able to 

adapt-to learn how to deal with situations that they 

have not previously encountered and, in extreme 

cases, are able to learn to survive when the 

environment in which they operate changes. ANN is 

widely accepted as a technology offering an 

alternative way to tackle complex problems in actual 

situations. The disadvantages includes traditional 

neural networks often described as being like a "black 

box," in the sense that once it is trained, it is very 

hard to see why it gives a particular response to a set 

of inputs. 

1.2.2 Training of Artificial Neural Networks 

One of the most relevant features of ANN is their 

ability of learning from the presentation of samples 

(patterns), which expresses behavior of the system.  

All neurons from one layer are connected to all 

neurons in the next layer. Once a network has been 

structured for a particular application, it is ready to be 

trained. To start this process, the initial weights are 

chosen randomly and then the training or learning 

begins. During the training process of ANNs, each 

complete presentation of all the samples belonging to 

the training set, in order to adjust the synaptic 

weights and thresholds, will be called training epoch. 

There are three basic approaches to training: 

a) Supervised training: In this type of training, both 

the inputs and the outputs data are provided to the 

network; in other words, each training sample is 

composed of the input signals and their corresponding 

outputs. The network then processes the inputs and 

compares its resulting outputs against the desired 

outputs. Errors propagated back through the system 

and cause the system to adjust the weights, which 

control the network. This process occurs over and 

over as the weights are continually adjusted. This 

training is considered complete when the neural 

network reaches a user defined performance level. 

When no further training is necessary, the weights 

are frozen for the underlying application. The set of 

data, that enables the training, is called the "training 

set." During the training of a network, the same set of 

data is processed many times, as the connection 

weights are ever refined. 

 

b) Unsupervised or Adaptive Training: In this type of 

learning, the network is provided with inputs but not 

with the desired outputs. The system itself must then 

decide what features it will use to group the input 

data. This is often referred to as self-organization or 

adaption. The networks use no external influences to 

adjust their weights. Instead, they internally monitor 

their performance. These networks look for 

regularities or trends in the input signals, and makes 

adaptations according to the function of the network. 

Even without being told whether it's right or wrong, 

the network still must have some information about 

how to organize itself. This information is built into 

the network topology and learning rules. An 

unsupervised learning algorithm might emphasize 

cooperation among clusters of processing elements. 

When some external input activated any node in the 

cluster, the cluster's activity as a whole could be 

increased. Likewise, if external input to nodes in the 
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cluster was decreased, that could have an inhibitory 

effect on the entire cluster.  

C) Reinforcement Learning: Methods based on 

reinforcement learning are considered a variation of 

supervised learning techniques, as they continuously 

analyze the difference between the response 

produced by the network and the corresponding 

desired output [5]. The reinforcement learning 

algorithms adjusts the internal neural parameters 

depending on any qualitative or quantitative 

information acquired through the interaction with 

the system (environment) being mapped and use this 

information to evaluate the learning performance. 

The network learning process is usually done by trial 

and error because the only available response for a 

given input is whether it was satisfactory or 

unsatisfactory. If satisfactory, the synaptic weights 

and thresholds are gradually incremented to reinforce 

(reward) this behavioral condition involved with the 

system. Several learning algorithms used by 

reinforcement learning are based on stochastic 

methods that probabilistically select the adjustment 

actions, considering a finite set of possible solutions 

that can be rewarded if they have chances of 

generating satisfactory results. During the training 

process, the probabilities associated with action 

adjustment are modified to enhance the network 

performance. 

1.3 Neuro Fuzzy Systems 

The design of control systems is currently carried by a 

large number of requirements posed by increasing 

competition, environmental requirements, energy 

and material costs and the demand for robust, fault-

tolerant systems. These considerations introduce extra 

needs for effective process modeling techniques. 

Many real life systems are not suitable for 

conventional modeling approaches due to the lack of 

precise, formal knowledge about the system, due to 

strongly nonlinear behavior, high degree of 

uncertainty or time-varying characteristics. In recent 

years, fuzzy logic control has played an increasing and 

significant role in the development and design of real-

time control applications. In FIS, the relationships 

between variables are represented by means of IF–

THEN rules with imprecise (ambiguous) predicates. 

The common model types applied for fuzzy systems 

are Mamdani, Takagi and Sugeno and Tsukamoto 

model. They differ in the consequents of their fuzzy 

rules, and thus their aggregation and defuzzification 

procedures also differ accordingly. In fuzzy system, 

the determination of membership function type, 

number of rules of fuzzy controller and selection of 

parameters of fuzzy controller are made by means of 

trial and error method and by using the specialization 

(expert) knowledge. As there are no formal methods 

to determine its parameters (fuzzy sets and fuzzy 

rules), the implementation of a fuzzy system can be 

very time consuming. Therefore, it is necessary to 

combine fuzzy system with algorithms which can 

learn fuzzy systems automatically from data.  A 

combination of these two technologies endows 

systems with a twofold advantage. 

A neuro-fuzzy system is a neural network that is 

functionally equivalent to a fuzzy inference model 

trained by neural network learning algorithm. In a 

neuro-fuzzy system, neural networks extract fuzzy 

rules automatically from numerical data and, the 

membership functions are adjusted adaptively 

through the learning process. Training helps the 

system to develop fuzzy IF-THEN rules and 

determine membership functions for input and 

output variables of the system. Three types of 

combinations between neural networks and fuzzy 

systems can be distinguished that have the goal of 

tuning or learning a fuzzy system. Cooperative neuro-

fuzzy system is system where neural networks used 

only in an initial phase to determine sub-blocks of 

fuzzy system i.e., fuzzy sets and /or fuzzy rules using 

training data. Then neural networks are removed and 

only the fuzzy system is executed. In concurrent 

neuro- fuzzy system neural network helps the fuzzy 

system continuously (or vice versa) to determine the 

required parameters, especially when the input 

variables of the controller cannot be measured 
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directly. Hybrid neuro fuzzy systems are systems for 

which more than one technology is employed to solve 

the problem. The hybridization defines a 

homogeneous architecture, usually similar to the 

structure of a neural network. Both cooperative and 

concurrent neuro-fuzzy systems do not optimize the 

fuzzy system but only aids to improve the 

performance of the overall system. The hybrid neuro 

fuzzy system combines the learning, parallel 

computation and adapting abilities of neural networks 

with the human-like knowledge representation and 

explanation abilities of fuzzy logic system to build 

intelligent system. The main aim of the hybridization 

has been to overcome the weaknesses in one 

technology during its application, with the strengths 

of the other by appropriately integrating them. 

Advantages of hybrid neuro-fuzzy system are fast and 

accurate learning ability, good generalization 

capabilities, excellent explanation facilities in the 

form of meaningful fuzzy rules, and the ability to 

accommodate both data and existing expert 

knowledge about the problem. The majority of the 

researchers use the neuro-fuzzy term to refer only 

hybrid neuro-fuzzy system. The need of using hybrid 

neuro-fuzzy systems is growing rapidly with 

successful applications in many areas including 

process control, engineering design, financial trading, 

credit card evaluation, medical diagnosis, and 

cognitive simulation etc. There are several different 

types of hybrid neuro-fuzzy systems developed in 

literature. Nine types of hybrid neuro fuzzy system 

were given by the authors Jose and their colleagues 

namely: Fuzzy Adaptive Learning Control Network 

(FALCON), Adaptive Network based Fuzzy Inference 

System (ANFIS), Generalized Approximate Reasoning 

based Intelligence Control (GARIC), Neural Fuzzy 

Controller (NEFCON), Fuzzy Inference and Neural 

Network in Fuzzy Inference Software (FINEST), 

Fuzzy Net (FUN), Self Constructing Neural Fuzzy 

Inference Network (SONFIN),  Dynamic/Evolving 

Fuzzy Neural Network (EFuNN and dmEFuNN) [6]. 

These differ from each other with regard to the shape 

of the consequent part of the fuzzy rules, the type of 

inference rules and the shape of the membership 

functions.                                

A. Adaptive Neuro Fuzzy Inference System  

FIS is based on expertise expressed in terms of fuzzy 

„„if-then‟‟ rules and can be employed to represent the 

human reasoning process, and to make decisions 

based on uncertain and imprecise environments. FIS 

is the core of ANFIS. ANFIS combines the self-

learning ability of NN with the linguistic expression 

function of fuzzy inference system. They possess 

human-like expertise within a specific domain; they 

adapt themselves and learn to do better in changing 

environments. In ANFIS, neural networks recognize 

patterns and help the adaptation of environments. 

The ANFIS architecture is composed of five layers as 

shown in figure 2 below and implements Takagi-

Sugeno fuzzy inference system [7]. The first layer is 

responsible for the mapping of the input variable 

relative to each membership functions. The T-norm 

operator is applied in the second layer to calculate the 

antecedents of the rules which is called firing 

strengths of the rules. The third layer normalizes the 

rules strengths obtained from the previous layer and 

output of this layer is called normalized firing 

strength followed by the fourth layer where the 

consequents of the rules are determined. The output 

layer calculates the final output as the summation of 

all the signals that arrive to this layer. ANFIS uses 

either back-propagation learning algorithm alone to 

determine the membership functions parameters or in 

combination with a least squares method.  Some of 

the advantages of ANFIS are fast convergence due to 

hybrid learning, computationally efficient, refines 

fuzzy if-then rules to describe the behavior of a 

complex system and ability to adjust the shape of 

input membership functions. It has better tracking 

and adaptive capabilities than any other controller. 

Most of the time, the ANFIS controller mimicked 

another working controller, the controller being 

mimicked is an experienced human operator who can 

control the plant satisfactorily.  
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 Figure 2. ANFIS architecture [8] 

 B. Generalized Approximate Reasoning based 

Intelligent Control  

Generalized Approximate Reasoning based Intelligent 

Control (GARIC) architecture is an extended version 

of Berenji‟s Approximate Reasoning based Intelligent 

Control(ARIC) that implements a neuro-fuzzy 

controller using two neural network modules, ASN 

(Action Selection Network) and AEN (Action State 

Evaluation Network) [9]. AEN is an adaptive critic 

that evaluates the ASN and provides advice to the 

main controller. ASN don‟t use any weighted 

connections, but the learning process modifies 

parameters stored within the units of the network.  

ASN of GARIC is feed forward network with five 

layers which is responsible for selecting an action 

based on the current state of the system using fuzzy 

inference system. The first layer is the input layer 

consisting of real-valued input variables. Inputs are 

passed on to the second layer. The second layer 

represents the fuzzy rules nodes, which determine the 

degree of fulfillment of a rule using a softmin 

operation. The third layer represents the linguistic 

values of the control output variable. Each node 

determines the degree of fulfillment (or firing 

strength) of a rule. The conclusions of each rule are 

calculated depending on the strength of the rules 

antecedent calculated in the rule nodes. Nodes of the 

forth layer correspond to consequent labels. The fifth 

layer‟s nodes calculate the real output values based on 

the rules‟ firing strength and the forth layer‟s outputs. 

GARIC uses a mixture of gradient descending and 

reinforcement learning to adjust its node parameters. 

The hybrid learning stops if the output of the AEN 

ceases to change. 

C. Fuzzy Adaptive Learning Control Network  

Fuzzy Adaptive Learning Control Network (FALCON) 

model is a connectionist system with five layers and 

implements a mamdani type FIS [10]. Input nodes are 

located in the first layer. The first hidden layer is 

responsible for the fuzzification of each input variable. 

Each node in this layer can be a single node 

representing a simple membership function (MF) or 

composed of multilayer nodes that compute a 

complex MF. The Second hidden layer defines the 

membership functions for the preconditions 

(antecedents) of the rule followed by the consequents 

in the third hidden layer.  Each node of third hidden 

layer acts as a fuzzy rule. Finally the fifth layer is the 

output layer; here for every output there are two 

nodes: one is for training data which is the desired 

output and the other is for decision signal which is 

the actual output of FALCON.  FALCON uses a 

hybrid learning algorithm comprising of unsupervised 

learning to define the initial membership functions 

and rule base parameters and it uses a learning 

algorithm based on the gradient descent to 

optimize/adjust the final parameters of the 

membership functions to produce the desired output. 

Training is done by a two-phase-algorithm. The first 

phase is responsible for finding the initial 

membership functions by a self-organized learning 

scheme. In the second phase the parameters of the 

membership functions are adjusted using supervised 

learning. During the training nodes, links connecting 

the network can be deleted or combined reforming 

the structure of the network. 

 

D.  Neural Fuzzy Controller  

Neural Fuzzy Controller (NEFCON) architecture has 

three layers and is designed to implement Mamdani 

type FIS [11]. The first layer consists of the input 

nodes which represent input variables. The nodes in 

the second layer represent the fuzzy rules and the 

third layer holds the output nodes, which is 
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responsible for the defuzzification interface. In 

contrast to neural networks, the links connecting the 

nodes in NEFCON are weighted with fuzzy sets 

instead of real numbers. The process of learning in 

NEFCON architecture is based on a mixture of 

reinforcement learning with backpropagation 

algorithm and it is carried out in two stages: learning 

the structure (i.e., learning the rules) and learning the 

parameters (i.e., learning the MFs). When learning 

the parameters, it is assumed that the structure is 

already known. Other two systems were developed 

based on NEFCON which are specialized versions of 

the original architecture. NEFCLASS [12] is 

specialized in classification problems and NEFPROX 

[11] which was created for function approximation.  

E. Fuzzy Neural Networks  

Fuzzy Neural Networks (FuNNs) are neural networks 

that acquire a set of fuzzy rules and fuzzy inference 

machine in a connectionist way [13,14,15,16,2]. It is 

feed-forward network architecture with five layers of 

neurons and four layers of connections. The input 

layer receives the input information and transfer to 

the second layer. The first hidden layer determines 

the membership degrees to which the input values 

belong to predefined fuzzy membership functions. 

Neurons in the second hidden layer represent 

associations between the input and the output 

variables, fuzzy rules. The degree to which output 

membership function matched by the input data are 

calculated by the third hidden layer. The output 

neuron performs defuzzification and calculates exact 

values for the output variables. A FuNN has features 

of both a neural network and a fuzzy inference 

machine. The number of neurons in the layers can 

potentially change during operation through growing 

or shrinking. The number of connections is also 

modifiable through learning with forgetting, zeroing, 

pruning and other operations [15,17]. The MF used in 

the structure to represent fuzzy values are of 

triangular type, the centers of the triangles being 

attached as weights to the corresponding connections. 

The MF can be modified through learning that 

involves changing the centers and the widths of the 

triangles.  

Different algorithms for training, rule insertion, rule 

extraction and adaptation have been developed for 

FuNN [15,17]. FuNNs have several advantages when 

compared with the traditional connectionist systems, 

or with the traditional fuzzy systems: i) they are 

statistical and knowledge engineering tools; ii) they 

are relatively robust to catastrophic forgetting, i.e. 

when they are further trained on new data, they keep 

a reasonable memory of the old data; iii) they 

interpolate and extrapolate well in regions where data 

is sparse; iv) they accept both real input data and 

fuzzy input data represented rule nodes input outputs 

as singletons (centers of the input membership 

functions). The above listed features of FuNNs make 

them universal statistical and knowledge engineering 

tools. 

 F. Evolving Fuzzy Neural Networks 

Evolving Fuzzy Neural Networks (EFuNNs) are FuNN 

structures having five layered architectures that 

evolve according to the ECOS (Evolving 

COnnectionist Systems) principles for adapting 

intelligent systems formed because of evolution and 

incremental, hybrid (supervised/unsupervised), online 

learning [18,19]. They can accommodate new input 

data, including new features, new classes, and etc. 

through local element tuning. ECOS are systems that 

evolve in time through interaction with the 

environment, i.e., an ECOS adjust its structure with a 

reference to the environment. The input layer passes 

input variable/data to the second layer that represents 

fuzzy quantification of each input variable space. Any 

input variable is represented by a group of spatially 

arranged neurons to represent a fuzzy quantization of 

this variable. Nodes representing membership 

functions can be modified during learning. The third 

layer contains rule nodes that evolve through 

supervised/unsupervised learning. Rule nodes are 

defined by two vectors of connection weights, which 

are adjusted through a hybrid learning technique. The 

fourth layer of neurons represents fuzzy 
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quantification for the output Variables and the fifth 

layer carries out the defuzzification and calculates the 

numerical value for the output variable. The evolving 

process can be based on two assumptions. Either no 

rule nodes exist prior to learning and all of them are 

created during the evolving process or there is an 

initial set of rule nodes that are not connected to the 

input and output nodes and become connected 

through the learning (evolving process). The latter 

case is more biologically plausible. 

 G.  Dynamic Evolving Fuzzy Neural Networks 

 

Dynamic Evolving Fuzzy Neural Networks 

(dmEFuNN) [18] is a modified version of the EFuNN 

developed  with the idea of not only the winning rule 

node‟s activation is propagated but also a group of rule 

nodes that is dynamic selected for every new input 

vector, and their activation values are used to 

calculate the dynamical parameters of the output 

function. While EFuNN implements Mamdani type 

fuzzy rules, dmEFuNN implements Takagi-Sugeno 

fuzzy rules. The first, second and third layers of 

dmEFuNN have exactly the same structures and 

functions as the EFuNN. The fourth layer which is 

called the fuzzy inference layer selects m rule nodes 

from the third layer which have the closest fuzzy 

normalized local distance to the fuzzy input vector, 

and then, a Takagi-Sugeno fuzzy rule will be formed 

using the weighted least square estimator. The last 

layer calculates the output of dmEFuNN. The number 

  of activated nodes used to calculate the output 

values for a dmEFuNN is not less than the number of 

the input nodes plus one. Like the EFuNNs, the 

dmEFuNNs can be used for both offline learning and 

online learning thus optimizing global generalization 

error, or a local generalization error. In dmEFuNNs, 

for a new input vector (for which the output vector is 

not known), a subspace consisted of   rule nodes are 

found and a first order Takagi Sugeno fuzzy rule is 

formed using the least square estimator method. This 

rule is used to calculate the dmEFuNN output value. 

In this way, a dmEFuNN acts as a universal function 

approximator using   linear functions in a small   

dimensional node subspace. The accuracy of the 

approximation depends on the size of the node 

subspaces, the smaller the subspace is, the higher the 

accuracy. It means that if there are sufficient training 

data vectors and sufficient rule nodes are created, a 

satisfying accuracy can be obtained.  

H.  Self Constructing Neural Fuzzy Inference 

Network   

Self Constructing Neural Fuzzy Inference Network 

(SONFIN) [20] [21] [22] implements a Takagi-Sugeno 

type fuzzy inference system which consists of six 

layers. Fuzzy rules are created and adapted as online 

learning procedure via a simultaneous structure and 

parameter identification. The SONFIN architecture is 

in fact similar to the ANFIS. Layer 1 up to 4 and 6 are 

functioning the same as they are in the ANFIS 

architecture. The fifth which is the consequent layer 

can hold two types of nodes. The first type represents 

the fuzzy sets by membership functions while the 

second type is optional and gains its inputs from the 

first and the fourth layer. Constructing of SONFIN 

happens concurrently both by a structure and a 

parameter learning method. The structure learning 

identifies both the precondition and consequent parts 

of the rules by minimizing the number of rules and 

membership functions for the input and by optimally 

generating new membership functions for the output 

variables. Parameter learning uses Least Mean Squares 

[LMS] or Recursive Least Squares [RLS] algorithms to 

adjust consequent parameters and backpropagation 

for precondition parameters. To enhance knowledge 

representation ability of SONFIN, a linear 

transformation for each input variable can be 

incorporated into the network so that much fewer 

rules are needed or higher accuracy can be achieved. 

Proper linear transformations are also learned 

dynamically in the parameter identification phase of 

SONFIN.  
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I. Fuzzy INference Environment Software with 

Tuning  

Fuzzy INference Environment Software with Tuning 

(FINEST) [23] also called Fuzzy Inference and Neural 

Network in Fuzzy Inference Software is a software 

environment designed to tune the fuzzy inference 

itself. FINEST has capable of tuning two kinds of 

process: the tuning of fuzzy predicates and 

combination functions and the tuning of an 

implication function. FINEST has the following three 

important features.  

 (1) Improved generalized modus ponens:    

FINEST framework provides a mechanism based on 

the improved generalized modus ponens for fine 

tuning of fuzzy predicates and combination functions 

and tuning of the implication function.  

The generalized modus ponens is improved in the 

following four ways:  

a) Aggregation operators that have synergy 

and cancellation nature 

 b) A parameterized implication function 

 c) A combination function that can reduce 

fuzziness 

 d) Backward chaining based on generalized 

modus ponens.  

 

(2) Mechanism which can tune the inference method 

as well as fuzzy predicates:  

The tuning mechanism is based on the improved 

generalized modus ponens. That is, aggregation 

operators with synergy and cancellation nature are 

defined using some parameters, indicating the 

strength of the synergistic effect, the area influenced 

by the effect, etc., and the tuning mechanism is 

designed to tune also these parameters. In the same 

way, the tuning mechanism can also tune the 

implication function and combination function. In 

short, the tuning mechanism of FINEST can be used 

to tune not only fuzzy predicates as conventional 

systems can do, but also the various parameters of the 

improved generalized modus ponens. Moreover, inner 

parameters of functions which are expressed as 

algorithmic representation of fuzzy data can be tuned 

if the derivative functions with respect to these 

parameters are given. 

(3) Software environment for debugging and tuning:  

The software environment is designed for carrying 

out forward and backward-chaining based on the 

improved generalized modus ponens and for tuning 

the various parameters of a system.  

FINEST uses backpropagation learning algorithm for 

the fine-tuning of the parameters and provides a 

framework to tune any parameter which appears in 

the nodes of the network representing the calculation 

process of the fuzzy data if the derivative function 

with respect to the parameters is given.  

 

1.4. Applications areas of Neuro-Fuzzy Systems 

The use of NFS is proliferating into many sectors in 

our social and technological life. Based on the scope 

of collected articles on NFS applications, Samarjit Kar 

et.al [24]  in their survey paper classified NFS 

applications into different categories such as student 

modeling system, medical system, economic system, 

electrical & electronics system, traffic control, image 

processing & feature extraction, manufacturing & 

system modeling, forecasting & predictions, NFS 

enhancements and social sciences for different 

research and problem domains. 

i) NFS in student modeling: Neuro fuzzy system has a 

wide range of applications in the educational field and 

new directions are constantly given in educational 

research. According to Stathakopoulou et al. [25] 

student modeling is consisted of two components: the 

student model and the diagnostic module. The 

student model is one of the components of an 

intelligent tutoring system (ITS) which provides a 

description of student related information such as his 

knowledge level, skills or even preferences while 

diagnosis is the inference process which results in the 

end updates of the student model. Student modeling 

includes student classification, monitoring students‟ 

actions, processing intelligent learning environment 



International Journal of Scientific Research in Science, Engineering and Technology (www.ijsrset.com) 

Tigilu Mitiku et al. Int J S Res Sci. Engg. Tech. 2018 Mar-Apr; 4 (7) : 505-519 
 

 515 

(ILE), assessing students‟ knowledge, evaluating 

students in intelligent tutoring system, modeling 

students in web based ITS etc. 

ii) NFS in medical system: A medical system (also 

sometimes called health care system) is the 

organization of people, institutions and resources to 

deliver health care services to meet the health needs 

of target populations. Presently diseases in developing 

countries like Ethiopia have emerged as number one 

killer in both urban and rural areas of the country due 

to the increase of population from time to time. It will 

be of greater value if the diseases are diagnosed in its 

early stage. Correct diagnosis of the disease will 

decrease the death rate due to different diseases. 

Many clinical tests are being done to find the 

presence of the disease. In last decade neuro fuzzy 

applications in medical system are getting huge 

attention and that is why much relevant research has 

been conducted. NFS are being used for various 

typical disease diagnoses like brain disorder, cardiac 

disease, breast cancer, alzheimer, thyroid disorder, 

leukemia, hypotension, heart disease etc.  

iii) NFS in economic system: An economic system can 

be defined as an organization where a person, country 

or area makes, distributes, consumes, buys or sells 

services and goods. This type of system has a direct 

impact on various governments and also on public 

activities. NFS can be applied in various field of 

economic system like state economic, stock market, 

toll collection, gas condensate, energy consumption, 

electric load forecasting, price prediction, supply 

chain management etc. Since the last decade, Neuro 

fuzzy applications in economic systems are attaining 

huge attention of many researchers and a number of 

relevant researches have been conducted. Starting 

from stock market to supply chain network, NFS has a 

wide range of applications in the economic systems. 

iv) NFS in traffic control: Neuro fuzzy system has a 

wide range of applications in the traffic control since 

last decade. Recently a number of researchers are 

paying their attention in this category. Road traffic 

control is the process which is used to describe how 

councils and highway authorities control use of the 

road network in order to achieve improvements in 

road safety and efficiency. Network traffic control is 

the process of managing, prioritizing, controlling or 

reducing the network traffic to reduce congestion, 

latency and packet loss. 

V) NFS in image processing and feature extraction: 

Neuro fuzzy system has a wide range of applications 

in the imaging analysis. Imaging analysis is the 

process of extraction data or information from images 

by means of image processing techniques. Computers 

are indispensable for the analysis of large amounts of 

data which contains the fields of computer or 

machine vision and medical images for tasks that 

require complex computation for the extraction of 

quantitative information and makes use of pattern 

recognition, digital geometry, and signal processing. 

Some applications related to image processing and 

feature extraction include emotion recognition, image 

stage analysis, noisy image processing, face 

recognition and image compression. 

Vi) NFS in forecasting and prediction: Forecasting 

and prediction is the process to predict future events 

and conditions and should be key decision-making 

elements for management in service organizations. 

The term „forecasting‟ is sometimes reserved for 

estimates of values at certain specific future times, 

while the term prediction is used for more general 

estimates of values over a long period of times.  

Vii) NFS in manufacturing and system modeling: 

Manufacturing system includes equipment, products, 

people, information, control and support functions for 

the competitive development to satisfy market needs. 

The term may refer to a range of human activity, 

from handicraft to high tech, but is most commonly 

applied to industrial production in which raw 

materials are transformed into finished goods on a 

large scale. System modeling concerns modeling the 

operation of an unknown system from a set of 

measured input output data and has a wide range of 

applications in various areas such as control, power 

systems, communications, and machine intelligence. 

Systems modeling may be used in different ways as 
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part of a process for improving and understanding of a 

situation, identifying problems or formulating 

opportunities and supporting decision making. In 

business and IT development the term “systems 

modeling” has multiple meaning such as functional 

modeling, business process modeling, enterprise 

modeling etc. Applications in this category includes 

autonomous vehicles, gear industry, underwater 

robotics, anti lock braking system, supply chain 

management, unmanned flight control, pneumatic 

system, software development time estimation, time 

varying system etc. 

Viii) NFS in electrical and electronics system: Impact 

of electrical and electronics system in our daily life is 

increasing day by day. Electrical systems differ 

around the world both in voltage and less critically 

frequency. It is used to connect one or more pieces of 

equipment to or part of a structure and designed to 

provide a service such as heat or electricity or water 

or sewage disposal. Electronic systems are groupings 

of electronic circuits and components that focus on 

the higher abstraction level concerns first and 

foremost, used to accomplish one or more complex 

functions. Both electrical and electronics systems 

enhance the overall operation and also improve the 

operator‟s safety, through various safety circuits and 

applied methods. Some of the applications 

implemented by NFS in the field of electrical and 

electronics system are thermal process, electrical 

drives, transformer currents, circuit theory, power 

system, servo system and signal processing. 

1.5 Comparative Analysis 

Neuro-Fuzzy computing which combines the merits 

of neural and fuzzy logic systems enables one to build 

more intelligent decision-making systems. This 

incorporates the generic advantages of artificial 

neural networks like massive parallelism, robustness, 

and learning in data-rich environments into the 

system. The modeling of imprecise and qualitative 

knowledge as well as the transmission of uncertainty 

is possible through the use of fuzzy logic. Besides 

these generic advantages, the neuro-fuzzy approach 

also provides the corresponding application specific 

merits. The features of FL, NN and NF are given in 

table 1 below. It can be seen that they work at 

different levels of abstraction and individually 

provide rich functionality, which when brought 

together in a cohesive manner, results in an 

intelligent system. 

 

TABLE 1 Comparison Based on the Features of FL, 

NN and NF 

 

Note: SG- Slightly Good 

 

1.6. Conclusion and future work  

 

This survey paper reviewed the concept of Fuzzy 

Logic Systems and Artificial Neural Networks as 

computational models and why neuro-fuzzy systems 

are created. As it was discussed this fusion can 

combine the learning and adaptation capabilities of 

Neural Networks with the easy interpretability and 

high expressive power of fuzzy rules in an effective 

way. Nine different neuro fuzzy architectures were 

presented and it can be concluded that these are the 

most important ones although there are other 

structure variations too. Usually each architecture 

S.No Features FL NN NF 

1. 

 

Mathematical 

model 

SG Bad Good 

2. Learning ability Bad Good Very 

Good 

3. Knowledge 

representation 

Good Bad Very 

Good 

4. Expert 

knowledge 

Good Bad Good 

5. Nonlinearity Good Good Very 

Good 

6. Optimization 

ability 

Bad SG Good 

7. Fault tolerance Good Good Very 

Good 

8. Uncertainty 

tolerance 

Good Good Very 

Good 

9. Real-time 

operation 

Good SG Very 

Good 
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organizes its nodes in a slightly different way and 

consequently they use specific learning algorithms 

which are adapted to the different structures. Most 

NF models use gradient descent techniques to learn 

the membership function parameters. For faster 

learning and convergence, it will be interesting to 

explore other efficient neural network learning 

algorithms (e.g. conjugate gradient search) instead of 

backpropagation. The different Neuro-Fuzzy models 

were also compared and presented as a table 

summarizing the advantages and limitations of each 

presented architecture. All in all it can be said that 

ANFIS architecture is the most popular and 

widespread among the Neuro-Fuzzy systems for 

various applications. This is mainly because the 

ANFIS model has higher accuracy than the other 

Neuro-Fuzzy model types which compensates its less 

interpretable structure. Due to the lack of a common 

framework it remains often difficult to compare the 

different neuro-fuzzy models conceptually and 

evaluate their performance comparatively. As a future 

work it remained to show the application of the 

discussed neuro fuzzy systems to real situations to 

show that ANFIS is more accurate than the rest.  
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ABSTRACT 

In this paper the authors discuss about the Structural analysis of Rocker-Bogie Mechanism using different 

materials. It is clear that rovers are significant vehicles of today’s solar system exploration. Most of the rover 

designs have been recognized for Mars and Moon surface in order to recognize the geological history of the 

territory. Their various mechanisms have found a prevalent usage in mobile robotics. Among these we have 

discussed about Rocker-Bogie mechanism, which can be used for rover suspension design. We have analyzed 

and obtain values of deformation. 

Keywords : Structural Analysis, Rocker-Bogie, Rover. 

 

I. INTRODUCTION 

 

The rocker bogie mechanism, which is exactly 

intended for space investigation vehicles have vast 

history rooted in its growth. The term “rocker” says 

the appalling feature of the longer links stands 

individually both side of the suspension system and 

stable the bogie as these rockers are linked to each 

other and the buggy chassis through an electively 

altered differential.  

 

 

Figure 1. Rocker-Bogie 

This mechanism has 6 wheels with symmetric 

assembly for both sides. Each side has 3 wheels which 

are linked to each other with two links. Main 

connection named rocker has two joins. While first 

joint linked to front wheel, other joint accumulated to 

another connection called bogie, which is similar to 

train carriage suspension member. The assembly 

between symmetrical lateral mechanisms is delivered 

by a differential mechanism which is located inside 

the body. Every portion of the Rover had to be built 

from the strong materials, and It should be ensuring 

that the material was taken for the mechanism is 

perfect and durable for rover. The chassis will also 

strong enough to take over the pay loads which are on 

the Rover. Parts does not buckle or fail under this 

type of condition. In the mars 2020 rover the legs or 

rocker bogie finished from the titanium tubing. 

Wheel made from the aluminum. Spokes made of 

from Titanium. 

 

Failure of suspension be contingent upon the design 

of suspension, Material used for manufacturing, Load 

applied on it. 

 

CAD MODEL 

 

CAD model of this rocker bogie mechanism for rover 

is created in CAD software.  
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Figure 2. CAD Model of Rocker-Bogie 

II. MATERIAL USED FOR ANALYSIS 

 

For the Static structural analysis, we have used 

material properties of such four materials, firstly we 

used properties of Stainless steel (SS 304L), then we 

used properties of Aluminum (A6061) and Titanium 

alloy (Ti-6 Al-4V) which are widely useful for 

aerospace components, then also used properties of 

the Cupronickel (C71640). From the chosen material, 

SS 304L is used in automotive and aerospace structure, 

heat exchanger, food processing equipment, chemical 

containers etc. due to its corrosion resistance, High 

ductility, outstanding drawing, forming and spinning 

properties. Aluminum A6061 is light weight material 

so, it is suitable for Aerospace and aircraft structure, 

yacht construction, bicycle framing, scuba tanks etc. 

Titanium alloy Ti-6 Al-4 V very useful for aerospace 

industry, it is used for marine application, Gas turbine, 

Chemical industry etc. Cupronickel C71640 is having 

good corrosion resistance, tensile strength and good 

ductility when annealed, so it is used in bulletproof 

jackets, marine engineering, coinage etc. 

 

III. STRUCTURAL ANALYISIS 

 

Firstly, designed CAD model of the Roker-Bogie 

mechanism. Using relevant CAD software. Here final 

CAD model is in IGES format. Then this CAD model 

is analyzed in analysis software. The archived result 

of the structural analysis through the software are 

given below. Given load on the mechanism is 1250 N 

on the top most surface of the mechanism. All wheels 

are fixed.  

 

Analyzed four materials SS 304L, Aluminum alloy 

A6061, Titanium alloy Ti-6 Al-4V and Cupronickel 

C71640. 

Values of maximum deformation in the mechanism, 

Material 
Maximum 

Deformation (m) 

SS 304L 4.8546 e-5 

Aluminum  

A6061 
14.35 e-5 

Titanium Alloy  

Ti-6 Al-4V 
8.7527 e-5 

Cupronickel  

C70640 
7.0623 e-5 

 

These values archived by the analysis by the software. 

Also completed calculation for the same mechanism 

by analytically. 

 

For analytically conditions are same. Applied load is 

1250 N and all wheels fixed. 

 

Figure 3. Structural diagram of Rocker-Bogie 

The values of the analytical calculation are mention 

below, 

 

Material 
Maximum 

Deformation (m) 

SS 304L 4.904 e-5 

Aluminum  

A6061 
14.449 e-5 

Titanium Alloy  8.810 e-5 
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Ti-6 Al-4V 

Cupronickel 

C70640 
7.111 e-5 

 

Rocker-Bogie is a mechanism which keep all six 

wheels in contact with surface and the pressure will 

be equilibrated on the ground which acting through 

wheel. We may provide analysis data for the further 

research or analysis of present mechanism. We 

analyzed this mechanism with the help of analysis 

software and also through the analytical calculation. 

By the software lowest deformation of SS 304L which 

is                (By software) and       

       (By analytical calculation).  

Values from the software analysis and analytical 

calculation are approximately nearer. For the steady 

condition and considering the less deformation SS 

304L is performing good under the given condition. 

IV. FUTURE SCOPE  

 

Rocker-Bogie is a favored design of the all-terrain 

vehicle and rover suspension mechanism. In future 

the mechanism may be analyzed by making it from 

composite material or MMC. Analysis data will may 

help to select material for the desired condition. 
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ABSTRACT 

 

Big Data is fast becoming a big problem since last year. Big data refers to datasets which has large size and 

complexity. We can‘t capture, store, manage and analyze with typical database software tools. Data mining is 

highlighted buzzword that is used to describe the range of Big data analytics, with collection, extraction, 

analysis and statics. Big Data mining involves to extracting useful information from these huge sets of data and 

streams of data, due to its volume, velocity and variety. This paper describes an overview of Big Data mining, 

problems related to mining and the new opportunities. During discussion we include platform   and framework 

for managing and processing large data sets. We also discuss the knowledge discovery process, data mining, and 

various open source tools with current condition, issues and forecast to the future. 

Keywords: — Data mining, Big data, Big data mining, Big data management Issues and Challenges 

 

I. INTRODUCTION 

 

Data is the collection of values and variables related 

in some sense and differing in some other sense. In 

recent years the sizes of databases have increased 

rapidly. This has lead to a growing interest in the 

development of tools capable in the automatic 

extraction of knowledge from data [1]. Data are 

collected and analyzed to create information suitable 

for making decisions. Hence data provide a rich 

resource for knowledge discovery and decision 

support. A database is an organized collection of data 

so that it can easily be accessed, managed, and 

updated. Data mining is the process discovering 

interesting knowledge such as associations, patterns, 

changes, anomalies and significant structures from 

large amounts of data stored in databases, data 

warehouses or other information repositories. A 

widely accepted formal definition of data mining is 

given subsequently. According to this definition, data 

mining is the non-trivial extraction of implicit 

previously unknown and potentially useful 

information about data [2]. Data mining uncovers 

interesting patterns and relationships hidden in a 

large volume of raw data. Big Data is a new term used 

to identify the datasets that are of large size and have 

grater complexity [3]. So we cannot store, manage and 

analyze them with our current methodologies or data 

mining software tools. Big data is a heterogeneous 

collection of both structured and unstructured data. 

Businesses are mainly concerned with managing 

unstructured data. Big Data mining is the capability of 

extracting useful information from these large 

datasets or streams of data which were not possible 

before due to its volume, variety, and velocity. The 

extracted knowledge is very useful and the mined 

knowledge is the representation of different types of 

patterns and each pattern corresponds to knowledge. 

Data Mining is analyzing the data from different 

perspectives and summarizing it into useful 

information that can be used for business solutions 

and predicting the future trends. Mining the 
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information helps organizations to make knowledge 

driven decisions. Data mining (DM), also called 

Knowledge Discovery in Databases (KDD) or 

Knowledge Discovery and Data Mining, is the process 

of searching large volumes of data automatically for 

patterns such as association rules [4]. It applies many 

computational techniques from statistics, information 

retrieval, machine learning and pattern recognition. 

Data mining extract only required patterns from the 

database in a short time span. Based on the type of 

patterns to be mined, data mining tasks can be 

classified into summarization, classification, 

clustering, association and trends analysis [4]. 

Enormous amount of data are generated every minute. 

A recent study estimated that every minute, Google 

receives over 4 million queries, e-mail users send over 

200 million messages, YouTube users upload 72 hours 

of video, Facebook users share over 2 million pieces of 

content, and Twitter users generate 277,000 tweets 

[5]. With the amount of data growing exponentially, 

improved analysis is required to extract information 

that best matches user interests. Big data refers to 

rapidly growing datasets with sizes beyond the 

capability of traditional data base tools to store, 

manage and analyse them. Big data is a heterogeneous 

collection of both structured and unstructured data. 

Increase of storage capacities, Increase of processing 

power and availability of data are the main reason for 

the appearance and growth of big data. Big data refers 

to the use of large data sets to handle the collection or 

reporting of data that serves businesses or other 

recipients in decision making. The data may be 

enterprise specific or general and private or public. 

Big data are characterized by 3 V‘s: Volume, Velocity, 

and Variety [6]. 

Volume -the size of data now is larger than terabytes 

and peta bytes. The large scale and rise of size makes 

it difficult to store and analyse using traditional tools. 

Velocity – big data should be used to mine large 

amount of data within a pre defined period of time. 

The traditional methods of mining may take huge 

time to mine such a volume of data. 

Variety – Big data comes from a variety of sources 

which includes both structured and unstructured data. 

Traditional database systems were designed to address 

smaller volumes of structured and consistent data 

whereas Big Data is geospatial data, 3D data, audio 

and video, and unstructured text, including log files 

and social media. This heterogeneity of unstructured 

data creates problems for storage, mining and 

analyzing the data. 

Big Data mining refers to the activity of going 

through big data sets to look for relevant information. 

Big data samples are available in astronomy, 

atmospheric science, social networking sites, life 

sciences, medical science, government data, natural 

disaster and resource management, web logs, mobile 

phones, sensor networks, scientific research, 

telecommunications [7]. Two main goals of high 

dimensional data analysis are to develop effective 

methods that can accurately predict the future 

observations and at the same time to gain insight into 

the relationship between the features and response 

for scientific purposes. Big data have applications in 

many fields such as Business, Technology, Health, 

Smart cities etc. These applications will allow people 

to have better services, better customer experiences, 

and also to prevent and detect illness much easier 

than before [8]. 

The rapid development of Internet and mobile 

technologies has an important role in the growth of 

data creation and storage. Since the amount of data is 

growing exponentially, improved analysis of large 

data sets is required to extract information that best 

matches user interests. New technologies are required 

to store unstructured large data sets and processing 

methods such as Hadoop and Map Reduce have 

greater importance in big data analysis. To process 

large volumes of data from different sources quickly, 

Hadoop is used. Hadoop is a free, Java-based 

programming framework that supports the processing 

of large data sets in a distributed computing 

environment. It allows running applications on 

systems with thousands of nodes with thousands of 

terabytes of data. Its distributed file system supports 

fast data transfer rates among nodes and allows the 

system to continue operating uninterrupted at times 

of node failure. It runs Map Reduce for distributed 
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data processing and is works with structured and 

unstructured data [6]. 

2 Data Mining 

Knowledge discovery (KDD) is a process of unveiling 

hidden knowledge and insights from a large volume 

of data [9], which involves data mining as its core and 

the most challenging and interesting step (while other 

steps are also indispensable) . Typically, data mining 

uncovers interesting patterns and relationships 

hidden in a large volume of raw data, and the results 

tapped out may help make valuable predictions or 

future observations in the real world. Data mining has 

been used by a wide range of applications such as 

business, medicine, science and engineering. It has led 

to numerous beneficial services to many walks of real 

businesses – both the providers and ultimately the 

consumers of services. Applying existing data mining 

algorithms and techniques to real-world problems has 

been recently running into many challenges due to 

the inadequate scalability (and other limitations) of 

these algorithms and techniques that do not match 

the three Vs of the emerging big data. Not only the 

scale of data generated today is unprecedented, the 

produced data is often continuously generated in the 

form of streams that require being processed and 

mined in (nearly) real time. Delayed discovery of 

even highly valuable knowledge invalidates the 

usefulness of the discovered knowledge. Big data not 

only brings new challenges, but also brings 

opportunities – the interconnected big data with 

complex and heterogeneous contents bear new 

sources of knowledge and insights. Big data would 

become a useless monster if we don‘t have the right 

tools to harness its ―wildness‖. We argue to consider 

big data as greatly expanded assets to human. All 

what we need then is to develop the right tools for 

efficient store, access, and analytics (SA2 for short). 

Current data mining techniques and algorithms are 

not ready to meet the new challenges of big data. 

Mining big data demands highly scalable strategies 

and algorithms, more effective preprocessing steps 

such as data filtering and integration, advanced 

parallel computing environments (e.g., cloud Paas and 

IaaS), and intelligent and effective user interaction. 

Next we examine the concept and big data and related 

issues, including emerging challenges and the 

(foregoing and ongoing) attempts initiated on dealing 

with big data.  

BIG DATA 

We are awash in a flood of data today. There is 

variety of application areas, from where data is being 

collected at unmatched scale. According to McKinsey 

[10], Big Data refers to datasets whose size is beyond 

the ability of typical database software tools to 

capture, store, manage and analyze. There is no exact 

definition of how Big a dataset is necessary to 

considered as Big Data. According to O‘Reilly ―Big 

data is data that exceeds the processing capacity of 

conventional database systems. The data is large in 

size, which moves too fast, and these data does not fit 

in the structures of existing database architectures. 

For getting value from these data, definitely there is 

an alternative way to process it.‖ Big data has 3 V‘s 

characteristic which was describe by Doug Laney [11]. 

 Volume: machine-generated data is produced 

in much larger quantities than traditional 

data. For example, a single jet engine can 

generate 13TB of data in 25 minutes. 

 Variety: In current day‘s data comes in 

different types of formats such as text, sensor 

data, audio, video, graph, and many more. 

 Velocity: data comes as streams and we need 

to find interesting facts from it in the real 

time i.e. social media data stream.  

But in current scenarios, there are two more V‘s: 

 Variability: defined as the many ways in 

which the data may be variance in meaning, 

in lexicon. Differing questions which require 

different interpretations. 

 Value: this is the most important feature of 

Big data. This feature describes for costs a lot 

of money to implement IT infrastructure 

systems to store Big data, and businesses are 

going to require a return on investment. 

Gartner [12] in 2012 summarizes the definition of Big 

data as high volume, velocity and variety information 

assets which demand cost-effective, information 
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processing tools for enhanced insight and decision 

making. There are large gap between demands of the 

Big data and capabilities of the current DBMSs for 

storage, manage, sharing, search and visualize. To 

overcome this large gap, Hadoop was introduced 

which is the core of Big data. Hadoop architecture 

that has a distributed file system, data storage 

platforms and an application layer that manages 

distributed processing, parallel computation, 

workflow and configuration management for 

unstructured data. There are many other non-

relational databases such as NoSQL databases and 

MPP system that are also scalable, Networkoriented, 

semi-structured. With the emergence of Big Data, 

traditional RDBMS, MPP are transitioning into a new 

role of supporting Big Data management by 

processing structured datasets as outputs of Hadoop or 

MapReduce technologies. 

To overcome the scalability of Big Data Google 

created a programming model named MapReduce [13] 

Which was facilitated by GFS (Google File System 

[14]), a distributed file system where the data can be 

simply partitioned over thousands of nodes in a 

cluster. Afterward, Yahoo and other Big companies 

created an Apache open-source version of Google‘s 

MapReduce framework, called Hadoop MapReduce. It 

uses the Hadoop Distributed File System (HDFS) an 

open source version of the Google‘s GFS. The 

MapReduce framework allows users to define two 

functions, map and reduce, which process large 

number data in parallel [15]. Users specify a map 

function a key/Value pair to generate a set of 

intermediate key/value pairs, and a reduce function 

that merges all intermediate value associated with the 

same intermediate key. 

4. BIG DATA MINING 

In 1998, ‗Big Data' term was appeared for the first 

time by John Mashey in his slide with title of "Big 

Data and the Next Wave of InfraStress" [16]. First 

book was published on the Big data mining in 1998 by 

Weiss and Indrukya [17]. 

However, the first academic paper with Big data was 

present in the 2000 by Diebold [18]. The goals of Big 

data mining techniques go beyond fetching the 

requested information or even uncovering some 

hidden relationships and patterns between numeral 

parameters. Analyzing fast and massive stream data 

may lead to new valuable insights and theoretical 

concepts. Comparing with the results derived from 

mining the conventional datasets, unveiling the huge 

volume of interconnected heterogeneous Big data has 

the potential to maximize our knowledge and in 

sights in the target domain. 

 
Figure3: A Big data mining framework 

 

Big Data mining is necessary in many sectors: 

Public sector: enables government departments and 

developmental organizations to analyze large amount 

of data across populations and to provide better 

governance and service. 

Financial service: making better trading and risk 

decisions, improve product by better customer 

identification and marketing campaign. 

Healthcare: mining DNA of each person, to discover, 

monitor and improve health aspects of every one.  

Manufacturing: finding new opportunities to predict 

maintenance problems enhance manufacturing 

quality and reduce costs using Big Data. 

Telecommunications: need of real-time data mining 

of data generated by mobile devices including phone 

calls, text messages, applications, and web browsing 

for better customer service and to build on retention 

and loyalty. 
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Retails: Big data mining offers numerous 

opportunities to retailers to improve marketing, 

merchandising, operations, supply chain and develop 

new business models  

Other industries: mining can also be used in many 

other industries such as Oil and gas, transportation, 

GPS system and satellite. 

 

5 Issues and Challenges 

Our subsequent discussion centers on the following 

key issues and challenges: heterogeneity (or variety), 

scale (or volume), speed (or velocity), accuracy and 

trust, privacy crisis, interactiveness, and garbage 

mining (This section is supposedly the most 

interesting one of this paper). 

5.1 Variety and Heterogeneity  

In the past, data mining techniques have been used to 

discover unknown patterns and relationships of 

interest from structured, homogeneous, and small 

datasets (from today‘s perspective). Variety, as one of 

the essential characteristics of big data, is resulted 

from the phenomenon that there exists nearly 

unlimited different sources that generate or 

contribute to big data. This phenomenon naturally 

leads to the great variety or heterogeneity of big data. 

The data from different sources inherently possesses a 

great many different types and representation forms, 

and is greatly interconnected, interrelated, and 

delicately and inconsistently represented. Mining 

from such a gigantic and heterogeneous dataset, 

which is typically a tremendous network of 

interrelated data elements of diverse types, such as an 

academic social network consisting of authors, papers, 

conferences, universities, and companies, containing 

links such as work-at, write, written-by, appear-in, 

and present, etc. 

Mining such a dataset, the great challenge is 

perceivable and the degree of complexity is not even 

imaginable before we deeply get there. Heterogeneity 

in big data also means that it is an obligation (rather 

than an option) to accept and deal with structured, 

semi-structured, and even entirely unstructured data 

simultaneously. While structured data can fit well 

into today‘s database systems, semi-structured data 

may partially fit in, but unstructured data definitely 

will not. Both semi-structured and unstructured data 

are typically stored in files. This is especially so in 

data-intensive, scientific computation areas [19]. 

Nevertheless, though bringing up greater technical 

challenges, the heterogeneity feature of big data 

means a new opportunity of unveiling, previously 

impossible, hidden patterns or knowledge dwelt at 

the intersections within heterogeneous big data. We 

shed a little more light on the implied challenge and 

the opportunity by looking into the examples from a 

familiar scenario in the following. 

First, as a classic data mining example, we consider a 

simple grocery transaction dataset that records only 

one type of data, i.e., goods items. Examples insights 

[20] that might be mined from this dataset may 

include, e.g., the famous association of ―beer and 

diapers‖ showing a strong linkage between the two 

items, and popular items like milk that are almost 

always purchased by customers, showing strong 

linkage of milk to all other items. In contrast to that, 

big data mining must deal with semi-structured and 

heterogeneous data. Now we generalize the 

aforementioned simple example by extending the 

scenario to an online market such as eBay. The 

dataset now is a richer network consisting of at least 

three different types of objects: items, buyers, and 

sellers (still this scenario may not be considered 

complex enough to demonstrate the complexity in big 

data mining). Interrelation may broadly exist, e.g., 

between commodity items in the form of ―bought 

with‖, between sellers and items in the form of ―sell‖ 

and ―sold by‖, between buyers and items in the form 

of ―buy‖ or ―bought by‖, and between buyers and 

sellers in the form of ―buy from‖ and ―sold to‖. This 

data network has different types of objects and 

relationships (indicating a light shade of 

heterogeneity). We speculate that existing data 

mining techniques would not (if applicable at all) 

maximally uncover the hidden associations and 

insights in this data network. 

For a heterogeneous set of big data, trying to 

construct a single model (if doable at all) would most 

likely not result in good-enough mining results; thus 
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constructing specialized, more complex, multi-model 

systems is expected [21]. An interesting algorithm 

following this spirit is proposed in [22] that first 

determines whether the given dataset is truly 

heterogeneous, and if so, it then partitions the set into 

homogeneous subsets and constructs a specialized 

model for each homogeneous subset. Partitioning, as 

an intuitive approach, would speed up the process of 

knowledge discovery from heterogeneous big data. 

However, potential patterns and knowledge may miss 

the opportunity of being discovered after partitioning 

if important relationships (often implicit) crossing 

distinct homogeneous regions are not adequately 

retained. 

The social community mining problem has recently 

received a lot attention from the researchers. This 

problem desires ―multi-network, user-dependent, and 

query based analysis‖ [23]. It conveys that the 

intersections between multiple networks bear 

potential knowledge and insights that may not be 

discovered if a homogenous model is to be enforced. 

Mining from heterogeneous information networks is 

a promising frontier of current data mining research 

[24]. Relational databases have been used to capture 

the heterogeneous information networks and new 

methods for in-depth network-oriented data mining 

and analysis have been proposed [24]. However, the 

degree of the heterogeneity captured does not reflect 

the real degree of the inherent heterogeneity existing 

in the big data. Mining hidden patterns from 

heterogeneous multimedia streams of diverse sources 

represents another frontier of data mining research. 

The output of this research has broad applicability 

such as detection of spreading dangerous diseases and 

prediction of traffic patterns and other critical social 

events (e.g., emerging conflicts and wars). 

Like data mining, the process of big data mining shall 

also starts with data selection (from multiple sources). 

Data filtering, cleaning, reduction, and 

transformation then follow. There emerge new 

challenges with each of these preprocessing steps. 

With data filtering, how do we make sure that the 

discarded data will not severely degrade the quality of 

the eventually mined results under the complexity of 

great heterogeneity of big data? The same question 

could be adapted and asked to all other preprocessing 

steps and operations of the data mining process. 

5.2 Scalability 

The unprecedented volume/scale of big data requires 

commensurately high scalability of its data 

management and mining tools. Instead of being timid, 

we shall proclaim the extreme scale of big data 

because more data bears more potential insights and 

knowledge that we have no chance to discover from 

conventional data (of smaller scales). We are 

optimistic with the following approaches that, if 

exploited properly, may lead to remarkable scalability 

required for future data and mining systems to 

manage and mine the big data: (1) cloud computing 

that has already demonstrated admirable elasticity, 

which, combined with massively parallel computing 

architectures, bears the hope of realizing the needed 

scalability for dealing with the volume challenge of 

big data; (2) advanced user interaction support (either 

GUI- or language-based) that facilitates prompt and 

effective system-user interaction. Big data mining 

straightforwardly implies extremely time-consuming 

navigation in a gigantic search space, and prompt 

feedback/interference/guidance from users (ideally 

domain experts) must be beneficially exploited to 

help make early decisions, adjust search/mining 

strategies on the fly, and narrow down to smaller but 

promising subspaces.  

5.3 Speed/Velocity 

For big data, speed/velocity really matters. The 

capability of fast accessing and mining big data is not 

just a subjective desire, it is an obligation especially 

for data streams (a common format of big data) – we 

must finish a processing/mining task within a certain 

period of time, otherwise, the processing/mining 

results becomes less valuable or even worthless. 

Exemplary applications with real-time requests 

include earthquake prediction, stock market 

prediction and agent-based autonomous exchange 

(buying/selling) systems. Speed is also relevant to 

scalability – conquering or partially solving anyone 

helps the other one. 
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The speed of data mining depends on two major 

factors: data access time (determined mainly by the 

underlying data system) and, of course, the efficiency 

of the mining algorithms themselves. Exploitation of 

advanced indexing schemes is the key to the speed 

issue. Multidimensional index structures are 

especially useful for big data. For example, a 

combination of R- Tree and KD-tree [25] and the 

more recently proposed FastBit [21, 22] (developed by 

the data group at LBNL) shall be considered for big 

data. Besides, design of new and more efficient 

indexing schemes is much desired, but remains one of 

the greatest challenges to the research community. 

An additional approach to boost the speed of big data 

access and mining is through maximally identifying 

and exploiting the potential parallelism in the access 

and mining algorithms. The elasticity and parallelism 

support of cloud computing are the most promising 

facilities for boosting the performance and scalability 

of big data mining systems. It is interesting to note 

that the MapReduce parallel computing model is 

applicable to only a rather limited class of data-

intensive computing problems.  

Therefore, design of new and more efficient parallel 

computing models besides MapReduce is greatly 

desired, but calls for really creative minds. 

5.4 Accuracy, Trust, and Provenance 

In the past, data mining systems were typically fed 

with relatively accurate data from well-known and 

quite limited sources, so the mining results tend to be 

accurate, too; thus accuracy and trust have never been 

a serious issue for concern. With the emerging big 

data, the data sources are of many different origins, 

not all well-known, and not all verifiable. Therefore, 

the accuracy and trust of the source data quickly 

become an issue, which further propagates to the 

mining results as well. To (at least partially) solve this 

problem, data validation and provenance tracing 

become more than a necessary step in the whole 

knowledge discovery process (including data mining). 

History has repeatedly proven that challenges always 

comes hand-in-hand with opportunities (sometimes 

unnoticeably). In the case of big data, the copious data 

sources and gigantic volumes provide rich sources to 

extract additional evidences for verifying accuracy 

and building trust on the selected data and the 

produced mining results. 

The vast volume of big data attributes additional 

characteristics – high dynamics and evolution. So an 

adequate system for big data management and 

analysis must allow dynamic changing and evolution 

of the hosted data items. This makes data provenance 

an integral feature in any system that deals with big 

data [26]. Provenance relates to the evolution history 

or the origin that a data item was extracted or 

collected from. The provenance relationships in big 

data often form a large collection of interrelated 

derivation chains, resulting in, more generally, a DAG. 

Trust measures are not and should not be treated 

static. When data evolves, trust measures shall change 

or be updated, too. Several unsupervised learning 

methods have been proposed in [27] and [28] to 

discover the trust measures of suspected data sources 

using other data sources as testimony (Here the 

assumed philosophy of proof is that one does not 

adequately prove himself innocent without having a 

third party‘s testimony). Reference [29] has shown 

that semi-supervised learning methods that start with 

ground truth data may provide higher accuracy and 

trust on the source data. In the context of big data, 

innovative methods that can run on parallel platforms 

(such as cloud PaaS and IaaS) dealing with scalable 

data with numerous sources are highly desired. 

Provenance directly contributes to accuracy and trust 

of the source data and the derived (or mined) results. 

However, provenance information may not be always 

recorded or available. When the missing provenance 

of some data becomes a keen interest of the users, 

data mining can be reversely applied to derive and 

verify the provenance. Without a great many sources 

in the past, many provenance mining problems are 

unsolvable. History and archeology researches have 

raised a very interesting class of provenance mining 

problems. For example, the old question that whether 

Native Americans were originated from eastern Asia, 

after decades of debates, is still undetermined. With 

the advent of big data and mining tools, now we can 

glimpse the hope of finding the best answer to this 
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and other questions of this type in the near future. 

We would rather believe the World Wide Web, as 

the largest data and knowledge base (indeed the 

Google executives firmly hold on this vision), bears 

sufficient information needed to derive the best 

answer to this and other similar questions, and yet the 

volume of this largest big data repository still keeps 

growing at an unprecedented pace. We foresee the 

big data mining technology will soon be able to 

answer many big questions like the above one though 

mining the whole World Wide Web as a single 

dataset (Digesting, consolidating, and deriving the 

best answer to the above question require the 

capacity that is way beyond the human brainpower). 

5.5 Privacy Crisis 

Data privacy has been always an issue even from the 

beginning when data mining was applied to real-

world data. The concern has become extremely 

serious with big data mining that often requires 

personal information in order to produce 

relevant/accurate results such as location-based and 

personalized services, e.g., targeted and individualized 

advertisements. Also, with the huge volume of big 

data such as social media that contains tremendous 

amount of highly interconnected personal 

information, every piece of information about 

everybody can be mined out, and when all pieces of 

the information about a person are dug out and put 

together, any privacy about that individual instantly 

disappears. You might ask, how could this be possible? 

Well, it is already a reality that every transaction 

regarding our daily life is being pushed to online and 

leaves a trace there: we comminute with friends via 

email, instant message, blog, and Facebook; we do 

shopping and pay our bills online too; and yet, credit 

card companies hold our confidential identity 

information; your payroll office has your personal 

information, too; your home phone number and 

address are listed in the region‘s directory that 

everyone can access; last month, you had a birthday 

party that disclosed your exact birthday to the circle 

of your friends, and some of them posted your 

birthday party in blogs, ... Thanks goodness, everyone 

so far has the righteous sense of protecting your 

confidential personal information, but the possibility 

of unintended leaking cannot be ruled out once and 

forever, and no leaking today does not guarantee 

impermeable tomorrow. As time goes, every piece of 

your personal information will be scattered here or 

there (hopefully not all available from one location). 

Well, we have desperately wanted and are diligently 

working toward powerful mining tools capable of 

mining a great portion or even the whole Web. So 

you shall not doubt such powerful mining tools or 

systems one day will be able to find confidential 

information of you (and actually of everyone else) – 

it‘s now just a matter of time. Everyone would easily 

gain the privilege of using such powerful tools (via 

SaaS on the cloud), mine your privacy, and see you 

entirely ―naked‖. Without the shield of any privacy 

protecting you, a bad guy could open a new credit 

card account in your name, and transfer your hard-

earned money away from your bank account... 

Everything seems becoming possible! Imagine how 

big a social disaster it would be when everyone in the 

US, for example, can access everyone else‘s social 

security number and other identity information, 

name, address, birthday, birthplace, phone numbers, 

etc. Even credit card companies do not ask for all this 

information when one requests to open a new 

account on the phone. So we definitely run the risk of 

living transparently or ―naked‖ in an era of no privacy. 

Should we be proud to say that one day, we will live 

in a world that everyone can perfectly pretend to be 

any other one? Well, when anybody can ―become‖ 

another body as s/he wishes, we get completely 

separated from our true identities. Now we need most 

seriously ask ourselves: would we rather to wear the 

―the emperor's new clothes‖? The answer is certainly 

―no‖ as we all believe. Then what are the possible 

countermeasures? Apparently, we urgently need 

proper policies and approaches to manage sharing of 

personal data, while legitimate data mining activities 

shall still be granted facilitated. As said in [34], the 

privacy issue calls for ―the development of a model 

where the benefits of data for businesses and 

researchers are balanced against individual privacy 

rights‖ [30]. The foundations of data mining need to 
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be reformulated when dealing with big data ―in such 

a way that privacy protection and discrimination 

prevention are embedded in the foundations 

themselves, dealing with every moment in the data-

knowledge life-cycle: from (off-line and on-line) data 

capture, to data mining and analytics, up to the 

deployment of the extracted models‖ [31]. Measuring 

and prevention of privacy violation during knowledge 

mining are two related issues that call for serious 

research and innovative solutions.  

5.6 Interactiveness 

By interactiveness we mean the capability or feature 

of a data mining system that allows prompt and 

adequate user interaction such as feedback/ 

interference/ guidance from users. Interactiveness is 

relatively an inder emphasized issue of data mining in 

the past. When our society is now confronting the 

challenges of big data mining, interactiveness 

becomes a critical issue. Interactiveness relates to all 

the ―three Vs‖ and can help overcome the challenges 

coming along with each of them. First, as we pointed 

out earlier, in order to conquer the volume related 

challenge of big data mining, prompt user 

feedback/guidance can help quickly narrow down 

into a much reduced but promising sub-space, 

accelerate the processing speed (or velocity) and 

increase system scalability. Second, the heterogeneity 

caused by the variety of big data straightforwardly 

induces accordingly high complexity in the big data 

itself and the mining results. Sufficient system 

interactiveness grants users the ability to visualize, 

pre evaluate, and interpret intermediate and final 

mining results. Such a facility might not be quite 

necessary for mining conventional datasets, but for 

big data, it is a must. 

Great interactiveness boosts the acceptance of a 

complicated mining system and its mining results by 

potential users. In short, the head of the pyramid 

would be missing if adequate user interaction is not 

supported. Even though a data mining system has 

been very professionally designed, with perfect 

functional layers, without adequate interactiveness, 

the value of the system would be greatly discounted 

or simply rejected by users. Sufficient interactiveness 

is especially important for big data mining.  

5.7 Garbage Mining 

Who wants garbage when there are potentially gold? 

Garbage has no value. No one wants garbage. 

Everyone wants to get rid of garbage. In the real 

world, garbage collection is a business with profits. 

Garbage does not speak: ―I am garbage, recycle me!‖ 

At home, our rooms are filled with stuff, and many 

items may never be needed, but we lack the wisdom 

to realize for sure. We easily fill up a 1000 GB disk in 

our desktop computers, whereas, only a small portion 

hoarded there are useful files (most of us would 

wholeheartedly agree on this!). We are not willing to 

spend time to clean up our disk space, more often, our 

memory becomes blurry as time goes and we don‘t 

remember the difference between two seemingly 

identical data files, and which file holds important 

consolidated data copied from other files that shall 

thus be recycled but we just did not promptly do so. 

Even cleaning up the disk space of desktop computer 

is a headache, not to mention to clean up the 

cyberspace! It has been a common sight that, e.g., you 

were searching the internet for customers‘ reviews 

and recommendations, say, for a good air-

conditioning servicer in your area, and a 

professionally written blog caught your eyes, 

commending someone that you found already moved 

off the region after you made a couple of phone calls, 

and then you glimpsed the blog again, realizing the 

post date was in 2004. The blog space should have 

been cleaned; outdated and meaningless comments 

should have been deleted. 

Unfortunately, this phenomenon does not only occur 

with blogs, it is common with the entire cyberspace. 

In the big data era, the volume of data generated and 

populated on the World Wide Web keeps increasing 

at an amazingly fast pace. In such an environment, 

data can (quickly) become outdated, corrupted, and 

useless; in addition, there is data that is created as 

junks (like junk emails). If the society does not pay 

attention and take actions now, as time goes, we will 

be flooded by junk data in the cyberspace. For the 

sake of having a relatively clean cyberspace and clean 
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World Wide Web, herein we call for attentions and 

research efforts. Cyberspace cleaning is not an easy 

task because of at least two foreseeable reasons: 

garbage is hidden, and there is an ownership issue – 

are you granted to collect someone else‘s garbage 

(provided you have the motivation)?  

We propose applying data mining approaches to mine 

garbage and recycle it. We haven‘t yet noticed (to the 

best of our knowledge) the issue being realized and 

discussed anywhere else. But we believe garbage 

mining is a serious research topic, different but 

related to big data mining – for the sake the 

sustainability of our digital environment, ―mining for 

garbage‖ (and cleaning it) is as important as ―mining 

for knowledge‖ (the canonical sense of data mining). 

This is especially so in the new era of big data. We 

envision that in the future the society will develop 

mobile intelligent scavenger agents (with embedded 

garbage mining modules) and dispatch them to the 

cyberspace to autonomously and legitimately mine 

and clean up garbage in the cyberspace. Similarly, 

local versions of the intelligent scavenger agents shall 

be created and used to help clean up the disk space of 

desktop computers, if not entirely autonomously, at 

least interactively with necessary guidance and 

confirmation prompted from the users. ―One man‘s 

trash is another‘s treasure‖. Garbage definition 

remains one of the greatest challenges.  

6 Conclusions 

We are living in the big data era where enormous 

amounts of heterogeneous, semi structured and 

unstructured data are continually generated at 

unprecedented scale. Big data discloses the limitations 

of existing data mining techniques, resulted in a series 

of new challenges related to big data mining. Big data 

mining is a promising research area, still in its infancy. 

In spite of the limited work done on big data mining 

so far, we believe that much work is required to 

overcome its challenges related to heterogeneity, 

scalability, speed, accuracy, trust, provenance, privacy, 

and interactiveness. This paper also provides an 

overview (though limited due to space limit) of state-

of-the-art frameworks/platforms for processing and 

managing big data as well as platforms and libraries 

for mining big data. More specifically, we originally 

pointed out and analyzed the risk of privacy crisis 

which is deteriorated by big data and big data mining 

(Section 5.5) and first time proposed and formulated 

garbage mining – a critical issue in the big data era 

that has not been realized by others nor addressed 

anywhere else (Section 5.7). As our future work, we 

are at the stage of seriously planning a research 

project on cyberspace garbage mining to make the 

cyberspace a more sustainable environment. We tried 

to fill our discussions with sparking, constructive 

ideas. We hope we have (at least partially) gotten 

there. 
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ABSTRACT 

The  aim  of  this  research  was  to  study  the  pyrolysis  oil  production  from  municipal  plastic  waste in 

INDIA. A pyrolysis experiment is done on the municipal LDPE plastic waste of 150 grams. A series of tests 

were carried out at a temperature range of 300- 350 0C with all other parameters being same. Under pyrolysis 

conditions plastic waste was decomposed into three types: producer gas, oil and solid residue. The obtained 

result shows that the properties of the pyrolysis oil are closely similar to that of Liquid fuel. hence it can be 

used as alternative fuel which friendly to the environment. 

Keywords: Pyrolysis Unit, Catalyst, alternative fuel, LDPE, Plastic waste 

 

I. INTRODUCTION 

Conversion of waste to energy is one of the recent 

trends  in  minimizing not only the  waste disposal 

but also could be used  as  an alternate fuel for 

internal combustion engines. Waste plastics are non-

biodegradable materials and its application in the 

domestic as well as industrial field is continually 

increasing. As the disposal of plastic will take more 

than 500   years in natural way. Hence, the plastic 

waste disposal is the biggest concern of the city. In 

kolhapur city, around 165 tonnes of solid waste is 

generated every day, out of  which  nearly  11%  i.e.  

18  tonnes  is  contributed  by  only  plastic  waste.  

The  aim  of  this  experiment  is  to  convert  this  

non biodegradable plastic into useful components. 

A plastic material  is  a  wide range  of synthetic or  

semi-synthetic organic solids  that  are malleable.  

Plastics  are  typically organic polymers of  high 

molecular  mass,  but  they  often  contain  other  

substances.  They  are  usually  synthetic,  most  

commonly  derived from petrochemicals, but many 

are partially natural. Plastics can be converted into 

hydrocarbon fuels since it contains hydrogen and 

carbon. Ldpe (low density polyethylene) is defined by 

a density range of 0.910–0.940 g/cm3. It is widely 

used for domestic as well as industrial 

applications.pyrolysis is the thermo chemical 

decomposition of organic substances at elevated 

temperatures in absence of oxygen. Plastic waste is 

treated in a cylindrical reactor at temperature of 300 

oc – 350 oc. The gases are condensed to give a low 

density oil. A solid carbonResidue gets generated at 

the bottom of the reactor. 

 

II. PROCEDURE 

 

The process flow chart 

 

http://en.wikipedia.org/wiki/Synthetic_polymers
http://en.wikipedia.org/wiki/Organic_chemistry
http://en.wikipedia.org/wiki/Malleability
http://en.wikipedia.org/wiki/Malleability
http://en.wikipedia.org/wiki/Organic_polymer
http://en.wikipedia.org/wiki/Molecular_mass
http://en.wikipedia.org/wiki/Petrochemical
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Fig 1: process of pyrolysis 

 

1.Waste plastic is collected from municipal  solid  

waste.  A sample of 150  grams of  waste  plastic 

(LDPE) is taken and  cleaned. The sample is fed into 

the reactor and heated at a temperature of 300-350 oC 

for about 35 minutes using induction heater. The 

plastic is evaporated at this temperature and the 

vapours are condensed by direct mixing it with water 

at atmospheric temperature. The layer of oil is formed 

at the surface of water due the difference in their 

densities. This oil is separated by using distillation 

process.  100ml oil was formed with 150 grams of 

plastic waste. 

 

 

 

                               

 

 

 

 

 

 

 

 

                              

 

 

 

 

 

 

                                      

 

Output % of output 

Fuel oil 80% - 90% 

Producer Gas 8% - 10% 

Coke Residue 2% - 13% 
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III. RESULTS AND DISCUSSION 

 

 

The breakdown of the output from pyrolysis process 

is given below: 

    

From above comparative analysis, it is clear that the 

properties of pyrolysis oil are similar o that of diesel. 

Also, it is found that the carbon residue, sulphur 

content of plastic pyrolysis oil is much lesser than the 

diesel, hence its use will result in lesser air pollution. 

Hence plastic pyrolysis oil can be used as an 

alternative fuel for diesel engines and oil fired 

furnaces. Char is the material that is left once the 

pyrolysis process is complete and the fuel recovered. 

 

 

 

The total amount of plastic waste collected from 

Kolhapur city is 18 tonnes/day. This can be converted 

into 12000 litres of pyrolysis oil per day. The running 

cost of pyrolysis plant ranges from Rs. 14 to Rs. 18 per 

litre while the market price of oil is Rs. 40 per litrer. 

 

IV. CONCLUSION 

 

According to the current statistics, there is 

continuous rise of consumption and thus cost of 

petroleum oil, International Energy Outlook 2008 

reports the world consumption  of petroleum oil as 84 

million barrels per day. The conversion of waste 

plastics to liquid hydrocarbon fuel was carried out in 

thermal pyrolysis unit.  

 

This method is superior in all respects (ecological and 

economical).By adopting this technology, efficiently 

convert weight of waste plastics into 75% of useful 

liquid hydrocarbon fuels without emitting any 

pollutants. It would also take care of hazardous plastic 

waste and reduce the import of crude oil. Depletion of 

non-renewable source of energy such as fossil fuels at 

this stage demands the improvements of this 

technique.  

 

Based on the properties of the Plastic fuel and Diesel 

fuel the all properties are nearer hence concluded that 

Waste plastic fuel represents a good alternative fuel 

for diesel engine and therefore it can be used for 

diesel engine vehicles for the transportation purpose. 
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07 Calorific 
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08 Cetane 
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- 49 55 

09 Density Kg/m3 780 850 
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ABSTRACT 

 

Wireless sensor networks (WSNs) are increasingly used in many applications, such as volcano and fire 

monitoring, urban sensing, and perimeter surveillance. In a large WSN, in-network data aggregation (i.e., 

combining partial results at intermediate nodes during message routing) significantly reduces the amount of 

communication overhead and energy consumption. The research community proposed a loss-resilient 

aggregation framework called synopsis diffusion, which uses duplicate insensitive algorithms on top of 

multipath routing schemes to accurately compute aggregates (e.g., predicate count or sum). However, this 

aggregation framework does not address the problem of false sub-aggregate values contributed by compromised 

nodes. This attack may cause large errors in the aggregate computed at the base station, which is the root node 

in the aggregation hierarchy. In this paper, we make the synopsis diffusion approach secure against the above 

attack launched by compromised nodes. In particular, we present an algorithm to enable the base station to 

securely compute predicate count or sum even in the presence of such an attack. Our attack-resilient 

computation algorithm computes the true aggregate by filtering out the contributions of compromised nodes in 

the aggregation hierarchy. Extensive analysis and simulation study show that our algorithm outperforms other 

existing approaches. 

Keywords: WSN, Data Aggregation,Attack Resilient 

 

I. INTRODUCTION 

 

A wireless sensor network (WSN) consists of spatially 

distributed autonomous sensors to monitor physical 

or environmental conditions, such as temperature, 

sound, pressure, etc. and to cooperatively pass their 

data through the network to a main location. The 

more modern networks are bi-directional, also 

enabling control of sensor activity. The development 

of wireless sensor networks was motivated by military 

applications such as battlefield surveillance; today 

such networks are used in many industrial and 

consumer applications, such as industrial process 

monitoring and control, machine health monitoring, 

and so on. 

 

The WSN is built of "nodes" – from a few to several 

hundreds or even thousands, where each node is 

connected to one (or sometimes several) sensors. Each 

such sensor network node has typically several parts: 

a radio transceiver with an internal antenna or 

connection to an external antenna, a microcontroller, 

an electronic circuit for interfacing with the sensors 

and an energy source, usually a battery or an 

embedded form of energy harvesting. A sensor node 

might vary in size from that of a shoebox down to the 

size of a grain of dust, although functioning "motes" of 

genuine microscopic dimensions have yet to be 

created. The cost of sensor nodes is similarly variable, 

ranging from a few to hundreds of dollars, depending 

on the complexity of the individual sensor nodes. Size 

and cost constraints on sensor nodes result in 

corresponding constraints on resources such as 
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energy, memory, computational speed and 

communications bandwidth. The topology of the 

WSNs can vary from a simple star network to an 

advanced multi-hop wireless mesh network. The 

propagation technique between the hops of the 

network can be routing or flooding. 

 

II. RELATED WORK 

 

In this section, we provide a brief background study 

on different types of MANET IDS based on their 

detection mechanism and modes of operation. We 

then discuss about various intrusion detection issues 

in MANETs and analyze the related works which 

have been categorized into non-game theory based 

and game theory based. Finally, the drawbacks 

associated with the related works have been listed out 

which provides us with the motivation for our work 

to address them. 

 

1. EAACK – a secure intrusion-detection system for 

MANETs 

Authors: E.M. Shakshuki, N. Kang, T.R. Sheltami 

Shakshuki et al. [18] proposed an IDS named 

Enhanced Adaptive Acknowledgment (EAACK) for 

MANETs. Their scheme requires all acknowledgment 

packets to be digitally signed by its sender and 

verified by its receiver. They used DSA and RSA as 

digital signatures and showed that their scheme is 

able to detect wide range of attacks. However, the 

drawback of their scheme is the requirement to 

digitally sign all the acknowledgments which 

increases computational overhead.  

 

2. Mitigating routing misbehavior in mobile ad hoc 

networks 

S. Marti, T.J. Giuli, K. Lai, M. Baker 

Marti et al. [32] proposed an IDS scheme for MANET 

which consists of two different modules, viz. the 

Watchdog and the Pathrater. In this scheme, the 

Watchdog acts as an IDS for the MANET and detects 

malicious node behaviors in the network by 

promiscuously listening to its next hop’s transmission. 

If the Watchdog notices that its immediate next node 

fails to forward the packet within a given period of 

time then it increments the node’s failure counter. If 

the failure counter of the monitored node exceeds a 

threshold value then the Watchdog reports the node 

as misbehaving. The Pathrater is then employed to 

inform the routing protocol to avoid the reported 

nodes for further data transmission. The drawback of 

this scheme is that it requires continuous monitoring 

by the Watchdog for detecting intrusions.  

 

3. An acknowledgment-based approach for the 

detection of routing misbehavior in MANETs 

K. Liu, J. Deng, P.K. Varshney, K. Balakrishnan 

Lui et al. [17] proposed a TWOACK MANET IDS 

scheme which requires every data packets transmitted 

over three consecutive nodes along the source to the 

destination path to be acknowledged. Every node 

along the route has to send back an acknowledgment 

packet to the node that is two hop counts away from 

it in the route. The arrival of TWOACK packet at first 

node X (in the three consecutive nodes along the 

route) indicates a successful transmission of packet 

from node X to node Z via the intermediate node Y. 

However, if this TWOACK packet is not received 

within a given predefined time interval, both nodes Y 

and Z are reported as malicious. The drawback of this 

scheme is that it introduces a routing overhead due to 

frequent TWOACK packet generation.  

 

4. Energy efficient learning solution for intrusion 

detection in Wireless Sensor Networks 

S. Misra, P. Krishna, K. Abraham 

Misra et al. [33] proposed a distributed self-learning, 

energyaware and low complexity protocol for 

intrusion detection in wireless sensor network. Their 

protocol uses the stochastic Learning Automata (LA) 

on packet sampling mechanism to obtain an energy 

efficient IDS. They showed that their approach was 

successful in detecting and removing malicious 

packets from the WSN. The drawback of this scheme 

is that the LA needs multiple rounds of learning 

before it becomes efficient.  
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III. PROPOSED METHODOLOGY 
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IV. SETTING UP NETWORK MODEL 

 

Our first module is setting up the network model. We 

consider a large-scale, homogeneous sensor network 

consisting of resource-constrained sensor nodes. 

Analogous to previous distributed detection 

approaches; we assume that an identity-based public-

key cryptography facility is available in the sensor 

network. Prior to deployment, each legitimate node is 

allocated a unique ID and a corresponding private key 

by a trusted third party. The public key of a node is its 

ID, which is the essence of an identity-based 

cryptosystem. Consequently, no node can lie to others 

about its identity. Moreover, anyone is able to verify 

messages signed by a node using the identity-based 

key. The source nodes in our problem formulation 

serve as storage points which cache the data gathered 

by other nodes and periodically transmit to the sink, 

in response to user queries. Such network 

architecture is consistent with the design of storage 

centric sensor networks 

 

Falsifying the local value: 

A compromised node C can falsify its own sensor 

reading with the goal of influencing the aggregate 

value. We assume that if a node is compromised, all 

the information it holds will be compromised. We 

conservatively consider that all malicious nodes can 

collude or can be under the control of a single 

attacker. We use a Byzantine fault model, where the 

adversary can inject any message through the 

compromised nodes. Compromised nodes may behave 

in arbitrarily malicious ways, which means that the 

sub-aggregate of a compromised node can be 

arbitrarily generated. However, we assume that the 

attacker does not launch DoS attacks, e.g., the multi-

hop flooding attacks with the goal of making the 

whole system unavailable. 

 

Computing Sum Despite Attacks: 

In this module, we develop an attack-resilient 

protocol which enables BS to compute the aggregate 

despite the presence of the attack. We observe that, in 

general, BS can verify the final synopsis if it receives 

one valid MAC for each ‘1’ bit in the synopsis. In fact, 

to verify a particular ‘1’ bit, say bit i , BS does not 

need to receive authentication messages from all of 

the nodes which contribute to bit i . As an example, 

more than half of the nodes are likely to contribute to 

the leftmost bit of the synopsis, while to verify this 

bit, BS needs to receive a MAC only from one of these 

nodes. 

V. CONCLUSION 

 

We discussed the security issues of in-network 

aggregation algorithms to compute aggregates such as 

predicate Count and Sum. In particular, we showed 

the falsified sub-aggregate attack launched by a few 

compromised nodes can inject arbitrary amount of 

error in the base station’s estimate of the aggregate. 

We presented an attack-resilient computation 

algorithm which would guarantee the successful 

computation of the aggregate even in the presence of 

the attack. 
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ABSTRACT 

 

Coins and note currency are widely used in our daily life such as vending machines, parking meters, telephone 

booths and so on. In addition to being used as currency, people enjoy collecting coins and notes as they usually 

have artistic value and can give a vivid insight to the social life in history. However, in recent years, a lot of 

illegal counterfeiting rings manufacture and sell fake coins and at the same time fake note currency is printed as 

well, which have caused great loss and damage to the society. Thus it is imperative to be able to detect fake 

currency. We propose a new approach to detect fake Indian coins and notes using their images. A currency 

image is represented in the dissimilarity space, which is a vector space constructed by comparing the image 

with a set of prototypes. Each dimension measures the dissimilarity between the image under consideration and 

a prototype. In order to obtain the dissimilarity between two coin images, the local key points on each image 

are detected and described. Based on the characteristics of the coin, the matched key points between the two 

images can be identified in an efficient manner. A post processing procedure is further proposed to remove 

mismatched key points. Due to the limited number of fake currency in real life, one-class learning is conducted 

for fake currency detection, so only genuine currency are needed to train the classifier.  

Keywords : Fake currency, fake currency detection, currency image representation, dissimilarity space 

 

I. INTRODUCTION 

 

Human rapid approach is towards mechanization 

and manpower removal of the service work as much 

as possible and using this force in the development 

of scientific and research issues. This approach will 

lead to advances in science and technology. 

Automated payment systems, including mechanized 

systems are considered more in recent years over the 

past and many activities in this regard is yielded. 

One of the main parts in most automated payment 

systems is vision systems. One of the important 

science that is used in vision systems is science image 

processing. Image processing has flexibility and as a 

result it provides stronger algorithms in the field of 

creativity. Efficient algorithms (in automatic 

payment systems) have two factors of speed and the 

ability to tolerate noise. Banknote recognition 

system is a device that is able to recognize the value 

of banknotes intelligently and approve their forgery.  

Automatic recognition of fake Indian currency note 

is important in many applications such as automated 

goods seller machine and automated goods tellers 

machine. This system is used to detect the valid 

Indian currency note. The system consists of eight 

steps including image acquisition, grey scale 

conversion, edge detection, feature extraction, image 

segmentation, comparisons of images and output [1]. 

Automatic machine more helpful in banks because 

banks faces the problem of counterfeit currency 

notes or destroyed notes. Therefore involving 

machine makes note recognition process simpler and 

systematic. Automatic machine is more important to 

detect fake currency note in every country. The 

system designed to check the Indian currency note 

100, 500 and 2000 rupees. The system will display 
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currency is genuine or fake and currency 

denomination. 

 

A. Commonly Used Methods to Detect Fake Notes 

1) See Through Register The small floral design is 

printed in the middle of the vertical band and next 

to watermark. The floral designed on the front is 

hollow and in back is filled up. The floral design has 

back to back registration. The design will seen as one 

floral design when seen against the light [1].  

2) Water Marking The mahatma Gandhi watermark 

is present on the bank notes. The mahatma Gandhi 

watermark is with a shade effect and 

multidirectional lines in watermark [5]. 

3) Optically Variable Ink Optically variable ink is 

used for security feature; this type of feature is in the 

Rs.1000 and Rs.500 bank note. Optically variable ink 

as security feature for bank note is introduced in 

Nov.2000. The denomination value is printed with 

the help of optical variable ink. The colour of 

numerical 1000 or 500 appear green, when note is 

flat but change the colour to blue when is held in an 

angle [4].  

4) Fluorescence Fluorescent ink is used to print 

number panels of the notes. The note also contains 

optical fibre. The number pannel in fluorescent ink 

and optical fibre can be seen when exposed to UV 

light. 

5) Security Thread The security thread is in 1000 and 

500 note, which appears on the left of the Mahatma 

Gandhi’s portrait. In security thread the visible 

feature of “RBI” and “BHARAT”. When note is held 

against the light, the security thread can be seen as 

one continuous line [4].  

6) Latent Image The latent image shows the 

respective denomination value in numerical. On the 

observe side of notes, the latent image is present on 

the right side of Mahatma Gandhi portrait on 

vertical band. When the note is held horizontally at 

eye level then the latent image is visible.  

7) Micro Lettering The micro letter’s appears in 

between the portrait of Mahatma Gandhi and 

vertical band. Micro letter’s contains the 

denomination value of bank note in micro letters. 

The denomination value can be seen well under 

magnifying glass.  

 

8) Identification Mark Each note has its special 

identification mark. There are different shapes of 

identification mark for different denomination 

(Rs.100-Triangle, Rs.500-circle and Rs.1000- 

Diamond). The identification mark is present on the 

left of water mark [1]. 

 

II. PROPOSED METHODOLOGY 

 

 

The proposed work is planned to be carried out in the 

following manner 

 

Phase 1 

Currency Pre-processing 

Images are enhanced by sharpening and removing 

unwanted outliers. 

 
Phase 2 

Segmentation 

Image will be segmented to fetch out the image edges 

and then detected all required parameters 

 
 

Phase 3 

Recognition and Classification 

Ones the image is segmented it can be tested to 

recognize it first and then classify it into original or 

fraud image using SVM algorithm. 
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In the proposed work, we will develop a system to 

detect fraud coins and notes currency for Indian 

Notes. Clustering will be done using k-means 

algorithm. Recognition and classification will be done 

using SVM algorithm. 

K-means Algorithm 

k-means clustering is a method of vector quantization, 

originally from signal processing, that is popular for 

cluster analysis in data mining. k-means clustering 

aims to partition n observations into k clusters in 

which each observation belongs to the cluster with 

the nearest mean, serving as a prototype of the cluster. 

The algorithm has a loose relationship to the k-

nearest neighbor classifier, a popular machine 

learning technique for classification that is often 

confused with k-means because of the k in the name. 

One can apply the 1-nearest neighbor classifier on the 

cluster centers obtained by k-means to classify new 

data into the existing clusters. This is known as 

nearest centroid classifier or Rocchio algorithm. 

 

 

SVM Algorithm 

In machine learning, support vector machines (SVMs, 

also support vector networks) are supervised learning 

models with associated learning algorithms that 

analyze data used for classification and regression 

analysis. Given a set of training examples, each 

marked as belonging to one or the other of two 

categories, an SVM training algorithm builds a model 

that assigns new examples to one category or the 

other, making it a non-probabilistic binary linear 

classifier (although methods such as Platt scaling exist 

to use SVM in a probabilistic classification setting). 

An SVM model is a representation of the examples as 

points in space, mapped so that the examples of the 

separate categories are divided by a clear gap that is as 

wide as possible. 

In addition to performing linear classification, SVMs 

can efficiently perform a non-linear classification 

using what is called the kernel trick, implicitly 

mapping their inputs into high-dimensional feature 

spaces. 

When data are not labeled, supervised learning is not 

possible, and an unsupervised learning approach is 

required, which attempts to find natural clustering of 

the data to groups, and then map new data to these 

formed groups. The clustering algorithm which 

provides an improvement to the support vector 

machines is called support vector clustering and is 

often used in industrial applications either when data 

are not labeled or when only some data are labeled as 

a preprocessing for a classification pass. 

 

III. CONCLUSION 

 

By using digital image processing, analysis of 

Currency image is more accurate as well as this 

method is efficient in terms of cost and time 

consuming compared to existing techniques. 

MATLAB Software use for this analysis .Day by day 

research work is increasing in this field and various 

image processing techniques are implemented in 

order to get more accurate result. The proposed 

system is worked effectively for extracting feature of 

Indian currency images. Extracted features of 

currency image will be using for currency value 

recognition as well as for its verification. 

Application based system shall be designed to get 

proper result whether currency image is fake or 

genuine. 
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ABSTRACT 

 

Technical institutes are continually producing the huge amount of engineering graduate students with 

technical knowledge and skills as per present requirement of industry. The maximum numbers of engineering 

educational institutes (EEIs) are witnessed for providing low quality education due to non availability of 

specific model to achieve total quality of education. The objective of EEIs is to produce good quality students 

having good knowledge and skills to face present standard successfully. However, to achieve total quality in 

EEIs there is a need of a theoretical framework which help to improve total quality of EEIs situated in 

Chhattisgarh. The lot of tools and techniques are available for quality management of technical education such 

as Total Quality Management (TQM), Continues Quality Improvement, Six Sigma (SS) methodology, Lean 

Management (LM) Concept, Knowledge Management (KM) approach etc. This study proposed a theoretical 

framework of Integrated Educational Quality Management Framework (IEQMF) to achieve total quality of 

EEIs. The findings of this study have to meet the expectation of customer (i.e. guardian/ industry) and 

improvement in wealth of EEI. The objective of this study is to discuss the development and implementation of 

framework to achieve total quality of EEIs situated in Chhattisgarh region. 

Keywords : Technical Institute, Engineering Educational Institutes, Total Quality Management, Six Sigma, Lean 

Management, Knowledge Management     

 

I. INTRODUCTION 

In present scenario technical education institutes are 

producing a huge amount of engineering graduate 

students resulting unemployment rate has been 

continuously increases. the quantity of engineering 

graduate students has been increasing continually due 

to high availability of seats in various engineering 

education institutes. Unfortunately, the quality has 

been decreasing of student‟s parallel the employment 

rate has been decreasing day to day. The engineering 

educational institutes (EEIs) in Chhattisgarh, there 

are a lack of standard quality policy and having very 

less infrastructure and resources. The significance of 

standard quality policy and infrastructure with 

resources for their students in a state like Tamil Nadu, 

where these record the number of quality engineering 

graduate students occurred from various EEIs.  In 

Chhattisgarh, India there is shortage of facilities in 

EEIs due to non availability of standard framework to 

improve total quality of EEIs. There is a need to 

upgrade quality of engineering education institutes 

(EEIs) with the development of new framework 

which can help to improve total quality. it has been 

observed by the author with various literature review 

the various quality improvement model developed by 
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the author could not fulfil the demand of students, 

faculty and other stakeholders for providing quality of 

education. these institutes does not able to produce 

quality students which demanded by the industry. 

moreover there is lack of technical skills and 

knowledge in current engineering graduate students. 

in the field of technical education, the quality 

dimension have not been addressed properly, the very 

few studies existed in this regards. The previous 

studies have been identified the use of total quality 

management (TQM) has made limited attempt by the 

author for quality improvement of EEIs. Hence these 

problem has been occurred from lack of appropriate 

quality standard framework existed in technical 

education. the aim of this study is to development of 

theoretical framework and discusses an overview of 

ieqmf framework. the study also explains the 

technique to achieve total quality of EEIs.  

A. Problem Statement 

The engineering education institutes are producing 

engineering graduate students having technical 

knowledge and skills. Technical education is very 

necessary to improve technical human power of state 

as well as country. The technical manpower with 

having good technical knowledge and skills required 

by the industry is the key which help in industrial 

growth and the development of state. The objective of 

any EEIs is to provide required recourses and 

infrastructure for the students, faculty and other 

stakeholders to improve quality of education. The 

improvement in student‟s quality occurred with the 

maximum utilization of available facilities having in 

technical institutes. In various EEIs situate in 

Chhattisgarh, India having spite of quality 

management system such as ISO9001:2000, 2001, 

2002, and 2003 etc. and National Board of 

Accreditation (NBA) certificates maximum EEIs fail 

to offer total quality education as fail to successful 

implement the total quality concept too. Due to the 

impact of present demand by the industry and global 

market, it required to offer total quality in EEIs for 

their survival and excellence in Chhattisgarh state. 

Unfortunately, the overall performance of technical 

institutes is not satisfactory. To overcome such type of 

situation need to develop quality improvement 

framework (IEQMF) which can help to improve total 

quality of EEIs of Chhattisgarh state.  

 

II. LITERATURE REVIEW 

Sahney et al. (2002) [1] suggested that the TQM in 

Education is multi-diamensioned. The study further 

stated educational institute consists of Management 

System, Social System and Technical System. Sahney 

et al. (2003) [2] studied about the several criteria such 

as delivery, competence, content, attitude, and 

reliability to evaluate the quality of service in 

education therefore the gap identified for customer 

requirements. The study has been also introduced 

about Management System, Social System and 

Technical System for design characteristics of 

education for better quality improvement.  Sahu et al. 

(2008) [3] analysed the effectiveness of Total Quality 

Management (TQM) concept in technical education 

and identified the various factors which can affect the 

effectiveness of technical education. This study 

further evaluated the various influences affecting 

each factor and improved condition of quality 

improvement factors so that it has positive effect in 

the effectiveness with the use of mathematical 

modelling. The study suggested that in order to 

produce well qualified engineers in any college, an 

organization have to work efficiently. They also 

suggested that the seven factors which can affect 

directly or indirectly the effectiveness of technical 

institutions facilities such as administration, 

infrastructure, effectiveness of teaching, quality of 

interaction of students with industrial peoples and 

society, extracurricular activities, development and 

research.  Sahney et al. (2008) [4] reported that the 

satisfaction level of faculty of any institute depends 

on quality factors such as attitude, competence, 

content, reliability and delivery. Khan and Mahapatra 

(2007) [5] reported that the various quality factors 

such as personality development, learning outcomes, 

physical facilities, responsiveness, and academics as 

quality factors for enhancing the technical education 
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quality. Pandi et al. (2009) [6] proposed an integrated 

Total Quality Management model in self-finance 

technical institutes in Tamil Nadu. The various factors 

to improve total quality of institute has been 

considered as Customer Satisfaction (CS), Top 

Management Commitment (TMC), System Approach 

to Management (SAM), Training (TRG), Employee 

Involvement (EI), Team Work (TW) and Continuous 

Improvement (CI) has been considered for this study. 

The study provided equal importance to each 

parameter. They used two integrated approaches 

ANOVA and Regression analysis for their findings. 

Pandi et al. (2009) [7] studied the integrated TQM in 

engineering institutions situated in the state of Tamil 

Nadu. This study considered different stakeholders 

such as faculty, parents, students, public & 

Governments etc perspective to improve the quality 

of technical education. Sayeda et al. (2010) [8] 

explored the adoption of total quality management 

practices in the technical education institutes in India 

to enhance the total quality of education from 

management‟s perspective. Kruger and Ramdass (2011) 

[9] investigated the common criteria which help to 

improve technical education quality between industry 

and higher education institutes. Pandi et al. (2012) [10] 

proposed that the three more critical success 

parameters along with the seven csfs, are Corporate 

Social Responsibility (CSR), Academic Culture, 

Knowledge Output. This study suggested that every 

institution must adopt quality improvement practices 

to achieve global quality in Education. I.e. ISO-9000, 

Six-Sigma, Knowledge Management in Education, 

Lean management, ISO-14000 and Occupational 

Health and Safety for achieving global quality in 

engineering education. Rezazadeh et al. (2012) [11] 

identified and prioritized the different Critical 

Success Factors (csfs) of TQM implementation in 

Iranian organizations. Gambhir et al. (2012) [12] 

investigated the endeavor towards findings the 

various csfs for the evaluation of technical institution. 

Jain et al. (2013) [13] identified the eight factors to 

improve education quality such as academic facilities, 

curriculum, industry exposure, support facilities, 

input qualities, interpersonal relationship, campus 

seek to improve quality of service nonacademic 

activities etc. Ramachandran et al. (2013) [14] 

reported that the low-quality engineering institutions 

can be mitigated through the adoption of TQM 

processes. Sahu et al. (2013) [15] identified the various 

quality improvement factors such as training 

development infrastructure, students placement, 

consultancy, research and development to increase 

organizational performance with quality 

intensification. Hietschold et al. (2014) [16] identified 

the need for an organization to measure the different 

critical success factors (csfs) of Total Quality 

Management when introducing TQM. Pandi et al. 

(2016) [17] evaluated the importance of Critical 

Success Factors in order to successful implementation 

of IEQMS framework in eeis with the help of ISM 

approach. Tulsi and Poonia (2015) [18] observed the 

various quality improvement factors are Input, 

curriculum, resources, instructional processes, 

research, and management towards build excellence 

in engineering education. Gambhir et al. (2016) [19] 

discussed the current scenario of technical education 

in India, and also proposed the quality factors 

affecting the quality of technical colleges then applied 

a suitable approach for assessment, ranking and 

comparison. It has been summarized from the 

literature review that the potential of quality 

improvement exists in the field of quality education, 

particularly evaluation of technical education service 

quality. Pandi et al. (2016) [20] presented the 

relationship between the ten proposed criteria for 

integrated educational quality management system 

with institutional performance is studied using SEM 

approach using Amos software. Kaur (2016) [21] 

studied the implication of TQM and their relationship 

in higher education with sufficient knowledge from 

the project for future implementation. 

 

III. POSSIBLE SUGGESTIONS 

A. Six Sigma methodology in Education towards 

achieving standard quality 

Six Sigma is a quality improvement tools which help 

to improve the process variation. The success of Six 
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Sigma in education on over the world has been 

promoted to adopt such quality control tools to 

achieve total quality in education. The concept of this 

technique is to reduce the defect rate in the process 

with help of their Six Sigma Define-Measure-

Analysis-Improve-Control (DMAIC) tools and 

techniques. This methodology uses previous statistical 

data to analyse the current process variation and try 

to reduce with the help of their tools. The DMAIC 

approach used data for analysis and improves EEIs 

performance by identifying defects and reducing 

chances of failure of students and other stakeholders. 

There have been various quality improvement models 

used in the literature introduced by Edward Deming 

i.e. Plan-Do-Check-Act (PDCA) cycle. The modified 

version of PDCA is DMAIC. The Six Sigma DMAIC 

methodology has been used as a problem-solving 

approach and quality improvement in process of EEIs.  

B. Lean Management technique to improve quality in 

technical education 

Lean management technique is a systematic approach 

to identify and eliminate waste from the process 

through continues improvement. This is a combined 

set of principles and practice that help to eliminate 

nonvalue-added activities from the process. The 

nonvalue-added activities are defined as waste which 

does not have any value in the process. In this 

technique involves changing in work areas wherever 

possible and improve for continuous flow of material 

as well as information. The continual improvement of 

total quality in EEIs can be achieved with the uses of 

lean management principles and tools. In present, 

most of the industries are used lean management 

techniques to improve their quality and called lean 

enterprises. Similarly, the engineering educational 

institutes adopt lean management approach to 

become lean institutes.     

 

C. ISO -9000 standards towards improvement in 

education quality  

 

The ISO -9000 quality standard is not limited to 

manufacturing sectors but it has been providing 

certification to a service organization, educational 

institutes, hospitals etc. ISO certification provides for 

the quality standard in the organization. The 

improvement in educational quality can be achieved 

with the help of one most important quality 

improvement tools called „Mission Statement‟. In this 

mission, every technical institute has clear mission 

statement followed by ISO organization to promote 

the standardization. ISO 9001:2000 quality standard 

certification series is the requirement for 

management review, and preventive action should 

require providing a good platform towards the 

development of best management practice throughout 

the technical education institutes (Pandi et al. 2012). 

With the successful implementation of the quality 

system in EEIs can improve total quality in technical 

education with a reduction in failure cost, therefore, 

satisfying the students as well as other stakeholders. 

D.  ISO 14001 Environment Management System 

towards improvement in education quality 

Every educational institutes and service organization 

sector should ensure its environmental responsibility. 

This responsibility accomplished with a statement of 

“Environmental Quality Policy”. The environmental 

quality policy has directly or indirectly affected the 

health, hygienic, moral of all stakeholders who have 

working within the organization as well as outside 

peoples. The ISO 14001 (EMS) integrated with the 

other quality management system to achieve goals. In 

quality improvement process, the IEQMF framework 

focused on the requirement of all stakeholders. The 

documentation for ISO 14001 is similar to ISO 9000 

and makes two systems getting is too easy in one 

process. This quality standard certification promotes 

environment related awareness among the students 

and other stakeholders to improve quality of 

education in EEIs. 

 

E. Use of Knowledge Management (KM) technique in         

education 

The word “Knowledge” is a power of students to 

achieve success. KM is anxious in order to 

development of required knowledge as per current 

situation requirement. It is an asset to any 
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organization to achieve their goals and fulfil the 

objectives. The main objective to adopt Knowledge 

Management (KM) technique for effective and 

efficient use of available recourses in the organization. 

The technical institutes use KM in order to improve 

the various abilities such as learning, reading etc. The 

adaptation of Knowledge Management in technical 

education help to knowledge conversion process 

which acts as an asset. A well conversion process 

resulting improvement in quality performance of EEIs. 

 

F.  Essence of developed IEQM Framework  

 

Six Sigma is quality improvement methodology with 

integration with Total quality management concept; 

it continues innovative quality improvement 

approach. An ISO 9000 (QMS) and 14000 (EMS) 

framework included various methods, process, and 

responsibilities. Total quality management looks to 

improve corporate culture and both ISO 

standardization included with Six Sigma are looking 

to improve corporate systems. The integration of all 

can help the EEIs to improve quality.         

 

The integration of Knowledge Management and TQM 

is used for effective use of available resources in EEIs. 

The main reason for integration of all quality 

management concepts used into basic TQM i.e. the 

integration of all quality management concepts called 

integrated educational quality management 

framework (IEQMF). The 19 TQM Critical Success 

Factors (CSFs) has been used in the developed 

framework. The result of IEQMF leads a world-class 

education in various EEIs situated in Chhattisgarh, 

India. The theoretical quality improvement 

framework is shown in figure 1. 

 
Figure 1: Developed theoretical IEQM framework for 

EEIs 

 

IV. CONCLUSIONS 

The developed theoretical IEQM framework for 

improving total quality in EEIs provides an 

effective scope for an efficient academic 

environment in order to better satisfaction of 

students and other stakeholder needs. This 

developed IEQMF provides a healthy, social and 

green environment to enhance total quality in 

various engineering education institutes (EEIs). 

The successful implementation of the developed 

framework will provide a good and healthy 

environment for both student and faculty to do 

their work with the efficient use of available 
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facilities and resources. This study developed 

integrated quality management framework to 

improve EEIs quality in Chhattisgarh state. The 

study also suggested that the successful 

implementation of IEQM framework would 

enhance the total quality of technical education 

and produce good quality students with good 

technical knowledge and skills to fulfil the 

industry demand.    
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ABSTRACT 

 

With the internet getting so popular data sharing and security of personal data has gain much more importance 

than before. Cloud provides and efficient way to outsource the data either online or offline but data security 

becomes one of the major issues in unreliable cloud environment. In this paper we have provided a brief review 

on all the different techniques and algorithms used for securing cloud data that is been addressed by existing 

authors of same domain. 

Keywords : IaaS, PaaS, SaaS, Cloud Computing 

 

I. INTRODUCTION 

 

In the most basic cloud-service model & according to 

the IETF (Internet Engineering Task Force), providers 

of IaaS offer computers physical or (more often) 

virtual machines and other resources. To deploy their 

applications, cloud users install operating-system 

images and their application software on the cloud 

infrastructure. In this model, the cloud user patches 

and maintains the operating systems and the 

application software. Cloud providers typically bill 

IaaS services on a utility computing basis: cost reflects 

the amount of resources allocated and consumed. 

 

Issues in Cloud IAAS Service 

 

In past few years, cloud computing has grown to one 

of the fastest growing segments of IT industry. But 

this growth need cloud security to be intact. Below 

mentioned are few most important issues of cloud 

computing.   

 

Privacy  

Cloud computing utilizes virtual computing 

technology. In this, user’s personal data is kept on 

various virtual data centers which may cross 

international boundaries. This is where data privacy 

protection may face controversy of various legal 

systems. There might be few chances that un-

legitimate user may leak hidden information, which 

in turns compromises privacy of data.   

 

Security  

Where is your data more secure, on your local hard 

driver or on high security servers in the cloud? Some 

argue that customer data is more secure when 

managed internally, while others argue that cloud 

providers have a strong incentive to maintain trust 

and as such employ a higher level of security. 

However, in the cloud, your data will be distributed 

over these individual computers regardless of where 

your base repository of data is ultimately stored. 

Industrious hackers can invade virtually any server, 

and there are the statistics that show that one-third 

of breaches result from stolen or lost laptops and 

other devices and from employees’ accidentally 

exposing data on the Internet, with nearly 16 percent 

due to insider theft.  
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Reliability  

Servers in the cloud have the same problems as your 

own resident servers. The cloud servers also 

experience downtimes and slowdowns, what the 

difference is that users have a higher dependent on 

cloud service provider (CSP) in the model of cloud 

computing. There is a big difference in the CSP’s 

service model, once you select a particular CSP, you 

may be locked-in, thus bring a potential business 

secure risk. 

II. Literature Survey 

 

There are many issues with current cloud and their 

architectures. Some of them are users are often tied 

with one cloud provider, computing components are 

tightly coupled, lack of SLA supports, lack of Multi-

tenancy supports, Lack of Flexibility for User 

Interface. [4] 

 

2.1 Cloud Computing Security: From Single to Multi-

Clouds 

One of the most important issues related to cloud 

security risks is data integrity. The data stored in the 

cloud may suffer from damage during transition 

operations from or to the cloud storage provider. 

Cachinet al. give examples of the risk of attacks from 

both inside and outside the cloud provider, such as 

the recently attacked Red Hat Linux’s distribution 

servers. Another example of breached data occurred 

in 2009 in Google Docs, which triggered the 

Electronic Privacy Information Centre for the Federal 

Trade Commission to open an investigation into 

Google’s Cloud Computing Services. Another example 

of a risk to data integrity recently occurred in 

Amazon S3 where users suffered from data corruption. 

One of the results that they propose is to utilize a 

Byzantine flaw tolerant replication convention inside 

the cloud. Hendricks et al. express that this result can 

evade information defilement created by a few parts 

in the cloud. Then again, Cachinet al. assert that 

utilizing the Byzantine flaw tolerant replication 

convention inside the cloud is unsatisfactory because 

of the way that the servers having a place with cloud 

suppliers utilize the same framework establishments 

and are physically placed in the same spot. As per 

Garfinkel, an alternate security hazard that may 

happen with a cloud supplier, for example, the 

Amazon cloud administration, is a hacked secret key 

or information interruption. In the event that 

somebody gets access to an Amazon account secret 

key, they will have the capacity to get to the majority 

of the account's occasions and assets. This paper 

presents Byzantine flaw tolerant system but it is still 

vulnerable to dictionary attacks[1]. 

 

2.2 Ensuring Data Integrity And Security In  Cloud 

An alternate approach to secure the information 

utilizing diverse squeezing and encryption 

calculations and to conceal its area from the clients 

that stores and recovers it. The main contrast is that 

the framework introduced by Olfa Nasraoui is an 

application based framework like which will run on 

the customers own framework. This application will 

permit clients to transfer record of diverse 

organizations with security peculiarities including 

Encryption and Compression. The transferred records 

might be gotten to from anyplace utilizing the 

application which is given.  

 

The security of the Olfa Nasraoui model has been 

investigation on the premise of their encryption 

calculation and the key administration. It has been 

watched that the encryption calculation have their 

own particular attributes; one calculation gives 

security at the expense of fittings, other is solid 

however utilizes more number of keys, one takes 

additionally handling time. This area demonstrates 

the different parameters which assumes a paramount 

part while selecting the cryptographic calculation. 

The Algorithm discovered most guaranteeing is AES 

Algorithm with 128 bit key size. The main 

disadvantage of this paper is the key size of AES 

which can be further extended to 256 bit [2].  
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2.3 Reliable Re-Encryption In Unreliable Clouds 

An alternate methodology to secure distributed 

computing is for the information holder to store 

scrambled information in the cloud, and issue 

decoding keys to approved clients. At that point, 

when a client is renounced, the information manager 

will issue re-encryption orders to the cloud to re-

scramble the information, to keep the disavowed 

client from decoding the information, and to produce 

new unscrambling keys to substantial clients, so they 

can keep on getting to the information. Then again, 

since a distributed computing environment is 

involved numerous cloud servers, such summons may 

not be gotten and executed by the majority of the 

cloud servers because of problematic system 

correspondences. This paper proposes a system which 

requires periodic key generation and re-encryption 

techniques which gives overhead of encrypting again 

and again therefore decreasing the throughput of the 

system [3]. 

 

2.4  Key-Aggregate Cryptosystem For Scalable Data 

Sharing In Cloud Storage 

A principle gimmick of cloud is information offering. 

Cheng-Kang Chu, Sherman S. M. Chow, Wen-Guey 

Tzeng, Jianying Zhou, and Robert H. Deng 

demonstrate to safely, effectively, and adaptably 

impart information to others in distributed storage. 

We portray new open key cryptosystems which 

deliver steady size figure messages such that 

proficient assignment of unscrambling rights for any 

set of figure writings are conceivable. The curiosity is 

that one can total any set of mystery keys and make 

them as minimized as a solitary key, yet enveloping 

the force of every last one of keys being accumulated. 

At the end of the day, the mystery key holder can 

discharge a consistent size total key for adaptable 

decisions of figure content set in distributed storage, 

however the other encoded documents outside the set 

stay secret. This paper doesn’t provide any solution on 

how data will be stored in cloud. They just use 

visibility control to hide data from users [5]. 

 

 

2.5  Trusting The Cloud,  Security in The Cloud 

There are different examination challenges likewise 

there for embracing distributed computing, for 

example, generally oversaw administration level 

assertion (SLA), security, interoperability and 

dependability. This examination paper diagrams what 

distributed computing is, the different cloud models 

and the principle security dangers and issues that are 

at present inside the distributed computing industry. 

This exploration paper additionally investigates the 

key research and difficulties that shows in distributed 

computing and offers best practices to administration 

suppliers and also endeavors planning to power cloud 

administration to enhance their end result in this 

serious financial atmosphere. This paper addresses 

many different issues in cloud computing related to 

administration services [7]. 

 

2.6  Supporting Database Applications As A Service 

Cloud based data storage systems have many 

complexities regarding critical/confidential/sensitive 

data of client. The trust required on Cloud storage is 

so far had been limited by users. The role of the paper 

is to grow confidence in Users towards Cloud based 

data storage. This paper handles key questions of the 

User about how data is uploaded on Cloud, 

maintained on cloud so that there is no data loss; data 

is available to only authorized User(s) as per 

Client/User requirement and advanced concepts like 

data recovery on disaster is applied [8]. 

 

2.7 Cloud Security: Attacks and Current Defenses 8th 

Annual Symposium On Information Assurance 

Gehana Booth, Andrew Soknacki, and Anil Somayaji 

introduced an abnormal state characterization of 

momentum research in distributed computing 

security. Dissimilar to past work, this characterization 

is composed around assault systems and relating 

resistances. Particularly, they plot a few risk models 

for distributed computing frameworks, talk about 

particular assault systems, and order proposed 

protections by how they address these models and 

counter these components. This examination 

highlights that, while there has been significant 



International Journal of Scientific Research in Science, Engineering and Technology (www.ijsrset.com)   560 

exploration to date, there are still real dangers to 

distributed computing frameworks, for example, 

potential base trade off, that need to be better 

addressed. This paper addresses potential dangers that 

may arise in distributed computing [11]. 

2.8 Challenges In Securing The Interface Between 

The Cloud And Pervasive Systems 

Brent Lagesse talk about a pervasive framework using 

distributed computing assets and issues that must be 

tended to in such a framework. In this framework, 

the client's cell phone can't generally have system 

access to influence assets from the cloud, so it must 

settle on canny choices about what information ought 

to be put away by regional standards and what 

courses of action ought to be run mainly. As an issue 

of these choices, the client gets to be defenseless 

against assaults while interfacing with the pervasive 

framework. The paper addresses an issue in 

distributed system while interfacing with the 

pervasive framework [12]. 

2.9 Cloud Hooks: Security And Privacy Issues In 

Cloud Computing 

Wayne A. Jansen talked about Security and 

protection issues in cloud. In meteorology, the most 

ruinous additional tropical violent winds advance 

with the arrangement of a bowed back front and 

cloud head differentiated from the fundamental 

polar-front, making a snare that totally surrounds a 

pocket of warm air with colder air. The most harming 

winds happen close to the tip of the snare. The cloud 

snare development gives a helpful relationship to 

distributed computing, in which the most intense 

deterrents with outsourced administrations (i.e., the 

cloud snare) are security and protection issues. This 

paper distinguishes key issues, which are accepted to 

have long haul centrality in distributed computing 

security and protection, in view of archived issues and 

showed shortcomings [13]. 

2.10 Collaboration In Multicloud Computing 

Environments: Framework And Security Issues 

Mukesh Singhal and Santosh Chandrasekhar proposed 

intermediary based multi-distributed computing 

schema permits alert, on the fly coordinated efforts 

and asset imparting among cloud-based 

administrations, tending to trust, strategy, and 

security issues without pre-established cooperation 

understandings or institutionalized interfaces. This 

paper doesn’t give any information on how to solve 

this issues [14]. 

2.11 Decentralized Access Control With Anonymous 

Authentication Of Data Stored In Clouds 

Sushmita Ruj, Milos Stojmenovic, Amiya Nayak 

propose another decentralized access control plan for 

secure information stockpiling in mists, that backings 

nameless confirmation. In the proposed plan, the 

cloud confirms the genuineness of the without 

knowing the client's character before putting away 

information. Their plan likewise has the included 

gimmick of access control in which just substantial 

clients have the capacity decode the put away data 

[15].  

2.12 Efficient Security Solution for Privacy-

Preserving Cloud Services 

Lukas Malina and Jan Hajny present a novel security 

protecting security answer for cloud administrations. 

They manage client unnamed access to cloud benefits 

and imparted stockpiling servers. Their answer 

furnishes enrolled clients with nameless access to 

cloud administrations. Their answer offers nameless 

verification. This implies that clients' close to home 

qualities (age, legitimate enrollment, effective 

installment) can be demonstrated without uncovering 

clients' personality. The main disadvantage of this 

paper is that no proper method is provided to secure 

cloud with named clients [16]. 

2.13 Factors Affecting The Adoption Of 

Cloudcomputing: An Exploratory Study 

Morgan, Lorraine Conboy, Kieran study help the 

current cloud innovations writing that does not 

address the unpredictable and multifaceted nature of 

reception. The discoveries are examined utilizing the 

reception of development writing as an issue to 

uncover how mechanical, authoritative and natural 

components effect cloud appropriation. Their 
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decisions uncover that components affecting cloud 

selection have a tendency to be mental and in 

addition specialized, and a few proposals are advanced 

for future examination. This paper gives basic 

comparison on cloud selections and some proposals 

for future occurring issues [17].  

2.14  Advanced Research In Computer Science 

Sarita Motghare, P.S.mohod address the development 

of a proficient plan and element review 

administration for dispersed distributed storage too 

checking the uprightness insurance of a depended and 

outsourced stockpiling which help the versatility of 

administration and information relocation. This paper 

doesn’t provide any solutions to the said problems 

[18]. 

2.15  The Other Risks Of Cloud Computing 

Bryan Ford talked about on alternate issues of 

distributed computing like iceburgs in cloud. 

Distributed computing is engaging from 

administration and productivity viewpoints, however 

brings dangers both known and obscure. Well-known 

and hotly-discussed data security dangers, because of 

programming vulnerabilities, insider assaults, and 

side-channels for instance, may be just the "tip of the 

ice sheet." As various, freely created cloud 

administrations impart perpetually smoothly and 

forcefully multiplexed equipment asset pools, 

eccentric connections between burden adjusting and 

other sensitive instruments could prompt element 

insecurities or "meltdowns". This paper investigates 

these generally un-perceived dangers, presenting the 

defense that we ought to study them before our 

financial fabric gets to be inseparably reliant on an 

advantageous however conceivably insecure 

processing model [19]. 

2.16  Key-Aggregate Cryptosystem For Scalable Data 

Sharing In Cloud 

Cheng-Kang Chu, Sherman S. M. Chow, Wen-Guey 

Tzeng, Jianying Zhou, and Robert H. Deng describe 

new public-key cryptosystems which produce 

constant-size cipher texts such that efficient 

delegation of decryption rights for any set of cipher 

texts are possible. The novelty is that one can 

aggregate any set of secret keys and make them as 

compact as a single key, but encompassing the power 

of all the keys being aggregated. In other words, the 

secret key holder can release a constant-size aggregate 

key for flexible choices of cipher text set in cloud 

storage, but the other encrypted files outside the set 

remain confidential. This paper doesn’t provide any 

information on any encryption algorithms or n which 

the above proposed system will work. Also the main 

disadvantage of this paper is the vulnerability key 

aggregation logic which, if hacked can show a 

dropout on complete system [20].  

2.17  Privacy and Security in Cloud Computing 

Allan A. Friedman and Darrell M. West investigates 

how to contemplate security and security on the 

cloud. It is not expected to be a list of cloud dangers 

(see ENISA (2009) for a sample of thorough 

investigation of the dangers of cloud appropriation to 

particular gatherings). They outline the set of 

attentiveness toward the cloud and highlight what is 

new and what is most certainly not. They examine a 

set of arrangement issues that speak to precise 

concerns meriting the consideration of approach 

producers. They contend that the frail connection in 

security by and large is the human element and 

encompassing organizations and motivators matter 

more than the stage itself. The main disadvantage is 

that the system is very complex and the examine 

cause can be solved in different ways [22]. 

2.18  Privacy Preserving Delegated Access Control in 

Public Clouds 

Mohamed Nabeel, Elisa Bertino propose a 

methodology, in view of two layers of encryption, 

that addresses such necessity. Under our 

methodology, the information manager performs a 

coarse-grained encryption, though the cloud performs 

a fine-grained encryption on top of the holder 

scrambled information. A testing issue is the manner 

by which to disintegrate access control arrangements 

(ACPs) such that the two layer encryption can be 

performed. We demonstrate that this issue is NP-
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finish and propose novel enhancement calculations. 

We use a productive gathering key administration 

plot that backings expressive ACPs. Their framework 

guarantees the privacy of the information and jelly 

the security of clients from the cloud while assigning 

the vast majority of the right to gain entrance control 

implementation to the cloud. The main disadvantage 

is multiple encryption overload in the system [23]. 

2.19  Privacy Supporting Cloud Computing 

Myrto Arapinis, Sergiu Bursuc, and Mark Ryan 

concentrate on the specific distributed computing 

application of meeting administration. They 

distinguish the particular security and protection 

hazards that current frameworks like Easychair and 

EDAS stance, and location them with a convention 

hidden Confichair, a novel cloud-based meeting 

administration framework that offers solid security 

and security ensures. This paper doesn’t provide 

enough detail on the proposed system and at the same 

time the architecture is not generic, it is system 

specific for the above application [24]. 

 

2.20  Research Challenges For Cloud Computing 

Darko Andročec give diagram of existing writing on 

Cloud Computing matters in profit making 

(estimating of Cloud administrations, expenses, 

advantages and danger of Clouds, ROI and 

expense/advantages models) and propose some new 

research challenges. Probably the most fascinating 

future themes are a complete expense advantage 

investigation system advancement, utilizing 

reproductions to distinguish unmistakable expense 

lessening, supportability of current costs of Cloud 

administrations and framework organization cost in a 

Cloud environment. This paper addresses cloud issues 

based on cost and expenses while maintaining cloud 

model [25]. 

III. CONCLUSION 

 

In the above studied papers various issues related to 

cloud are discussed that mainly includes data security 

in cloud database systems. Different methods are also 

provided for securing cloud databases but each one 

consist of its own advantages and disadvantages that 

are discussed above. None of the above papers provide 

a way to secure cloud and at the same time in cloud 

environment. 
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ABSTRACT 

 

With the advent of digitalization, the banking system has witnessed a plethora of changes. The topic of the 

study deals with one such aspect which has eased the banking services for the end users considerably. Mobile 

banking is the symbiosis of technology and financial services. It offers not only convenience and business 

opportunities but has made the whole process of banking very efficient. The paper attempts to study the factors 

that affect the youth‘s intention to use mobile banking services in Delhi/ NCR region. Primary data has been 

collected and analyzed using SPSS software. The Technology Acceptance Model provided by Davis (1989) has 

been used and hypothesis has been draw. Statistical techniques like Regression and ANOVA have been 

computed to draw inferences. Conclusion has been drawn from the analysis and suggestions have been made.  

Keywords : SPSS software, Information and Communication Technologies 

 

I. INTRODUCTION 

 

The introduction of technology in the banking sector 

began in 1950s but, it actually became a part of 

banking industry in 1970s. Mobile banking includes 

m-banking & SMS banking. These are the terms used 

for performing balance checks, transactions, 

payments and all other information related to the 

bank accounts via mobile phone. The rapid increase 

in technology in the mobile industry enabled various 

banks with the opportunity to provide their services 

everywhere and anytime to their customers. 

 

Mobile banking serves as a platform which facilitates 

the people in the remote area to access the banking 

services with ease. This has only become possible 

with the clear value of proposition by the telecom 

operators coupled with the lower tariff rate, low cost 

of handset and intense industry competition has lead 

to the rapid mobile growth. Also one can see the 

impact of mobile banking on service industry due to 

the rapid change in technology just like from 2G to 

3G and from 3G to 4G. Also, changes in the operating 

system or software leads to the growth of mobile 

banking at a higher level. 

 

Nowadays, mobile banking is growing rapidly in India 

mainly because the usage of cell phones has grown 

tremendously and people are becoming more and 

more tech-savvy with changing according to the time. 

Mobile banking saves cost, time, effort of going to the 

bank, and also prevents them to stand in the queues. 

SMS type banking is one of the Information and 

Communication Technologies (ICTs) that have 

revolutionized the banking sector alongside other 

electronic banking technologies and by that many 

businesses are launching mobile services ranging from 

information communication to transaction processing.  

The field of research in India is comparatively very 

high. Also the potential of m-banking, SMS banking is 

very obvious in India. The dramatic increase in the 

number of mobile usages among India can become as 

a yardstick to promote SMS banking as a part of bank 

services. 
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Mobile banking is an application of mobile computing 

which provides with the support needed to be able to 

bank anywhere, anytime using a mobile handheld 

device and a mobile service such as a SMS.  

Mobile banking reduces the space and time limitation 

with respect to checking account balance or 

transferring money from one account to another. 

Internet banking helps a customer to access their 

banks. Customer can easily checkout there account 

details there bank statement, perform bank 

transactions and submit their bills by sitting in the 

comfort their homes and offices. The main purpose of 

mobile banking over internet banking is that the 

customer don‘t need access to a computer terminal to 

access their bank accounts. 

 

II. NEED FOR THE STUDY 

 

According to a study conducted by Sesame India, 

mobile banking users in India account for over 50% of 

its population. Due to the surge in the count of 

mobile transactions, the topic has gained importance 

in the area of research and further discussion. ‗Digital 

India‘ campaign, launched by the government on July 

1, 2015, created massive awareness about electronic 

transactions and as a result mobile transactions gained 

momentum amongst the general public domain. The 

paper attempts to study the penetration of the 

campaign at the grass root levels so as to gauge the 

awareness levels and perceptions of the public 

towards the campaign at large and also their 

inclination towards usage of mobile banking. 

As India is the fastest growing country in the mobile 

banking sector among all the countries. FIS‘ third 

annual report surveyed that 1000 banking consumers 

in India, found that more than 60% of survey said 

that they have used mobile devices this year to check 

their account balances, views their passbooks, pay 

bills and transfer funds. This was up by 39 percent of 

survey in 2016 as compared to 34 percent in 2015. 

The study was required to access the position of India 

with respect to world at large while comparing the 

growth of mobile banking transactions.  

 

The study has been conducted as there is limited 

literature on the topic to study the factors which 

impact the inclination of youths towards adoption of 

mobile banking in place of traditional methods of 

banking. 

 

III. OBJECTIVE OF THE STUDY 

 

This study was undertaken to discover the factors that 

affect the usage of mobile banking based upon SMS 

among youths of Delhi / NCR. The study also aims to 

find the challenges faced by the respondents in using 

mobile banking. Therefore, its objectives are: 

 

 To gain insight into SMS/Mobile banking 

users'/nonusers' perceptions, requirements and 

problems.  

 To findout the factors influencing the use of 

SMS/Mobile banking.  

 The paper also makes an attempt to show the 

growth of mobile banking in India in recent 

years. 

IV. LITERATURE REVIEW 

 

Barnes and Corbitt (2003); Scornavacca and Barnes 

(2004) suggest that recent innovations in 

telecommunications have enabled the launch of new 

access methods for banking services, one of these is 

mobile banking; whereby a customer interacts with a 

bank via a mobile device such as a mobile phone or 

personal digital assistant. Karjaluoto et al. (2002); 

Rugimbana (1995) found that there is vast market 

potential for mobile banking due to its always-on 

functionality and the option to do banking virtually 

any time and anywhere. 

 

Bhatti (2007) found out that the perceived ease of use, 

perceived usefulness, subjective norm, personal 

innovativeness and perceived behavioural control are 

strong determinants of the intention to adopt M-

commerce. The study has revealed that subjective 

norms and perceived behavioural control impact 
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perceived ease of use and intention to adopt mobile 

commerce.  

 

Laforet and Li (2005) found that the lack of 

understanding of the concepts and benefits was a 

main barrier to consumers using mobile banking, 

subsequently, users of mobile banking were not 

intended to be highly educated and were typically 

younger people in China; this was in contrast to the 

situation in the western countries as discussed by 

Karjaluoto, Mattila, and Pento, (2002).  

 

Gupta (1999); Pegu (2000); Dasgupta (2002) also 

affirms future of mobile banking in India in their 

studies. Suoranta (2003) found that the average 

mobile banking user is married, 25 to 34 years old, has 

intermediate education and average income in clerical 

work. She found that age and education have a major 

influence on the use of the mobile phone in banking 

services. The adoption theories assume that use of 

Internet banking precedes the adoption of the mobile 

phone in banking. Comninos et al. (2008) suggest that 

unbanked will only transact electronically 

(online/mobile banking) if there is convenience and 

security. Sharma and Singh (2009) found that Indian 

mobile banking users are specially concern with 

security issues like financial frauds, account misuse 

and user friendliness issue - difficulty in remembering 

the different codes for different types of transaction, 

application software installation & updation due to 

lack of standardization.  

 

Previous studies indicate, that factors contributing to 

the adoption of mobile banking are related to 

convenience, access to the service regardless of time 

and place, privacy and savings in time and effort 

(Suoranta, 2003). Among the various factors 

determining adoption of mobile banking include 

levels of perceived risk (Chung, N., & Kwon, 2009); 

interaction (Yu & Fang, 2009) perceived uncertainty 

(Laukkanen, 2007), perceived usefulness, ease of use, 

credibility, self efficacy, perceived system quality 

(Kleijnen, M., Wetzels, M., & Ruyter, K.D. 2004), 

experience (Chung & Kwon, 2009), financial cost 

(Yang, 2005), time saving (Laukkanen, 2007), security 

and privacy (Luarn & Lin, 2005), Information quality 

(Lee, Park, & Chung, 2009), compatibility and risk 

(Lewis, & Palmer, & Moll, 2010) perceived financial 

cost, perceived risk, security issues. 

GROWTH OF MOBILE BANKING 

Mobile banking is becoming popular among users. 

The data included in the survey shows how quickly 

people are adopting mobile banking apps. For the past 

five years, the number of mobile phone owners with a 

bank account using a mobile banking app has doubled, 

reaching 43% in 2016. The same report states that the 

most common activities that users do in their mobile 

banking app are checking an account balance and 

recent transactions, transferring money between bank 

accounts, and receiving notifications from a bank. It 

means that customers have already successfully 

adopted essential mobile banking functions and can 

perform most basic activities without visiting a bank 

office. 

With the onset of Modi‘s government campaigns - 

Digital India & Demonetization, there was 55% 

increase in Digital transactions in a year and India 

sees 122% jump in mobile banking. In the financial 

year of 2016-2017, there was a total of 865.9crore 

digital transactions across all banking sector (shown 

in figure below) . This is a significant rise from 2013-

2014 number of 254.5crore digital transactions. 

Within a period of 3 years the figures would going to 

be tripled. Recently NITI Aayog has declared that 

digital payments grew 55% in volume and 24.2% in 

value in 2016-17 over 2015-16. 

Figure:1 
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The report suggest that 61% of people use their 

mobile phone to carry out banking activity, with 48% 

using a banking app. The most common activity 

within a mobile banking app is to check a person‘s 

balance. In a survey it is depict that the number of 

people who check their balance on a smart phone has 

increased from 28% to 44%. People are also more 

comfortable with paying bills in an app—29% in 2017 

compared to 20% in 2016. 

The Indian government has continuously stressed on 

the importance of using mobile banking and has 

urged so many people to use their mobile phones for 

banking purposes.  The government maintained that 

India‘s 117 crore mobile phone users can do much 

better in terms of utilizing the mobile banking 

application so after that government launches THE 

BHARAT INTERFACE FOR MONEY (‗BHIM‘) app, 

which enables every user to make payments across 

bank accounts is a very significant achievement for 

the cashless mission, it is being already downloaded 

by 2 crore Indians. The prime minister website stated 

that over 72 crore transactions were done using cell 

phones in 2016-17 compare to 9.47 crore in 2013-14. 

According to MEF (2016), despite the increase in 

mobile banking, there are still people who want to 

bank in person. There are a smaller percentage of 

customers who use various ways to bank, with 19% of 

people accessing their bank on a daily basis through 

one of the channels—mobile app, physical location or 

website access via a laptop (as shown in figure below). 

Source: MEF, Mobile Money Report, 2016 

Figure 2 

Figure 3 : Mobile Banking Fastest Growing Digital 

Platform in 2016 

India is considered as the second largest market in the 

world, who has 1 billion mobile phone users. Near 

about 45% mobile subscribers are linked from rural 

areas. 

 

There are millions of people (40%) who are still 

unbanked, out of which vast population are belong to 

rural areas. Our Indian prime minister is also 

promoting India to make India cashless country and 

appealing to Indian citizens to connect with the 

nearby banks. Now almost each and every bank 

welcomes peoples to open zero balance account in 

there branch comes under Jan Dhan Yojna. 

 

V. METHODOLOGY 

 

The study is based on empirical research which was 

sought to investigate the adoption and use of SMS 

banking among youths in Delhi / NCR. The sample 

size includes 100 respondents, as the set of 

questionnaires were given to them on the basis of 

non-probability convenience sampling. A structured 

questionnaire was adopted and modified from 

previous studies on this topic (Yu, 2009). The 

questionnaire contains two sections: the first section 

was designed to gather the respondents' personal and 

demographic information. The second part was 

designed to gather the information regarding the 

factors that affect the respondent‘s inclination to use 

mobile banking. Various statistical tools namely, 
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mean, Linear Regression and Multiple Regression was 

used to present the data. 

 

Secondary data also used from the website of various 

eminent institutes and organizations. The responses 

are analyzed and tabulated in the paper. 

 

Research Model 

 

To address the research objectives, an initial research 

model based on the Technology Acceptance Model 

(TAM) (Davis, 1989) and the Extended TAM (Luarn 

& Lin, 2004) was used (Figure No. 1). The constructs 

are discussed in the following section: 

 

 
Figure: 4 

 

Perceived usefulness was defined as ―the degree to 

which a person believes 

 

That using a particular system would enhance his or 

her job performance‖ While perceived ease of use was 

defined as ―the degree to which a person believes that 

using a particular system would be free from effort‖. 

 

Perceived usefulness is studies in the basis various 

constructs mainly Speed, Mobility, Alternatives, 

Advertising, and Functions. 

 

Speed according to Hung et al (2003) found that 

Connection speed was a significant determinant in 

users adopting WAP services in Taiwan. According to 

focus groups would enhance the usefulness of Mobile 

banking in the users‘ mind. ―Alternatives‖ could be 

used to efficiently express the Current environment 

or situation of consumers in regard to mobile banking. 

 

Demographics Characteristics  

 

Variables Categorie

s 

      All 

respondent

s 

  

    Frequency Percentag

e 

        

Gender Male 55 61 

  Female 35 39 

        

Age  Below 18 2 2 

  18-20 

years 

53 59 

  21-23 

years 

0 0 

  24-26 

years 

26 29 

  above 26 9 10 

        

Income Below 5 

lacs 

41 46 

  5 lacs- 10 

lacs 

33 37 

  10 lacs-15 

lacs 

14 16 

  15 lacs or 

more 

2 2 

        

Mobile phone 

use 

Never 7 8 

  > 1 year 14 16 

  1-2 year 17 19 

  3-5 year 30 33 

  > 6 year 22 24 

        

Txt message Never 32 36 
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use daily 

  Once 15 17 

  Twice 27 30 

  Three 

times 

16 18 

  >three 

times 

0 0 

        

Do Banking 

weekly 

Never 15 17 

  Once 38 42 

  Twice 26 29 

  Three 

times 

11 12 

  >Three 

times 

0 0 

        

Mobile 

banking(SMS

) use 

Non-user 13 14 

  > 1 year 35 39 

  1-2 year 24 27 

  3-5 year 15 17 

  > 5 year 3 3 

    

                       Table No. 1: Demographic details 

 

The survey provides data about participants‘ 

demographic profile. The data show that the number 

of male respondents is higher than the number of 

female respondents, with males accounting for 61% 

and females 39% of the responses. One possible 

explanation for more male respondents could be that 

males are more likely to be interested in the usage 

and adoption of technology such as mobile phones. 

Nearly half of the Mobile banking users (59%) aged 

between 18 and 20 years. Few mobile Banking users 

were less than 18 years or over 26 years, 2% and 10% 

respectively. 

 

Hypotheses 

To answer the research objective, the following null 

hypotheses have been drawn keeping in view, the 

above model: 

H1: There is no relationship between Speed, Mobility 

Access, Advertising, Functions of mobile banking & 

their perceived usefulness 

H2: There is no relationship between perceived 

usefulness of mobile banking by respondents and 

their intention to use 

H3: There is no relationship between perceived cost 

of mobile banking by respondents & their intention 

to use 

H4: There is no relationship between perceived risk 

of mobile banking by respondents & their intention 

to use. 

 

Data Analysis & Interpretation 

 

To test H1, we have used Multiple Regression method 

and Speed, Mobility Access, Advertising, Functions of 

mobile banking are taken as independent variables 

and perceived usefulness is taken as dependent 

variable.  

 

SUMMARY OUTPUT 

  Regression Statistics 

Multiple R 0.545363872 

R Square 0.297421753 

Adjusted R Square 0.255601619 

Standard Error 0.626984256 

Observations 90 

 

 

ANOVA 

        
  df SS MS F 

Significance 

F 

   Regression 5 13.97882237 2.795764 7.111927334 1.37E-05 

   Residual 84 33.02117763 0.393109 

     
Total 89 47       
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  Coefficients Standard Error t Stat P-value Lower 95% Upper 95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 2.070893414 0.648307874 3.194306 0.001974296 0.781662 3.360125 0.781662 3.360125 

Mobility 0.348142941 0.113689658 3.062222 0.002951087 0.122059 0.574227 0.122059 0.574227 

Adv 
-

0.116409431 0.110452252 -1.05393 0.294935086 -0.33606 0.103237 -0.33606 0.103237 

Functions 0.201806297 0.105208958 1.918147 0.058489858 -0.00741 0.411026 -0.00741 0.411026 

Alternatives 

-

0.213994793 0.08327393 -2.56977 0.011941735 -0.37959 -0.0484 -0.37959 -0.0484 

Speed 0.228868269 0.122184938 1.87313 0.064528601 -0.01411 0.471846 -0.01411 0.471846 

 

The table above shows that mobility, functions, and alternatives have significant relationship with Perceived 

Usefulness having p values of 0.002, 0.05, 0.011 respectively. 

 

To test H2, we have used Linear Regression method, perceived usefulness of mobile banking are taken as 

independent variables and Intention to use is taken as dependent variable. 

 

SUMMARY OUTPUT 
 

   Regression Statistics 
 Multiple R 0.050687605 
 R Square 0.002569233 
 

Adjusted R Square 

-

0.008765207 
 Standard Error 1.222964594 
 Observations 90 
  

         ANOVA 

        

  df SS MS F 

Significance 

F 

   Regression 1 0.339025 0.339025 0.226675 0.63518 

   Residual 88 131.6165 1.495642 

     Total 89 131.9556       

   

         

  Coefficients 

Standard 

Error t Stat P-value Lower 95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 3.99770598 0.891381 4.484848 2.19E-05 2.226275 5.769137 2.226275 5.769137 

Perceived 

usefulness -0.138691883 0.291306 -0.4761 0.63518 -0.7176 0.440217 -0.7176 0.440217 

          

The above table shows that there is no significant relationship between perceived usefulness and respondent‘s 

intention to use the mobile banking services. 

 

To test H3, we have used Linear Regression method, perceived cost of mobile banking are taken as independent 

variables and Intention to use is taken as dependent variable. The table below shows that there is significant 

relationship between perceived cost and intention to use mobile banking having p value of 0.0003. 
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SUMMARY OUTPUT 

  Regression Statistics 

Multiple R 0.365885 

R Square 0.133872 

Adjusted R 

Square 0.124029 

Standard 

Error 0.748352 

Observations 90 

 

 

ANOVA 
        

  Df SS MS F 

Significanc

e F 
   Regressio

n 1 7.61729 

7.61729045

9 

13.6015

6 

0.00039057

7 
   

Residual 88 

49.2827

1 0.56003079 
     Total 89 56.9       

   

         

  

Coefficien

ts 

Standar

d Error t Stat P-value Lower 95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 5.200896 

0.17293

3 30.0746909 

4.46E-

48 

4.85722883

9 

5.54456

3 

4.85722

9 

5.54456

3 

Perceived 

Cost  -0.40327 

0.10934

5 

-

3.68802882 

0.00039

1 

-

0.62056896 

-

0.18597 

-

0.62057 

-

0.18597 

         

         To test H4, we have used Multiple Regression method, perceived risk of mobile banking are taken as 

independent variables and Intention to use is taken as dependent variable. The result from the table below 

show that  

 

 

SUMMARY OUTPUT 

  Regression Statistics 

Multiple R 0.287295 

R Square 0.082539 

Adjusted R Square 0.072113 

Standard Error 1.116653 

Observations 90 
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ANOVA 

  df SS MS 
 

Significanc

e F 
   Regressio

n 1 

9.87161

9 

9.87161

9 

7.91684

4 0.006041 
   

Residual 88 

109.728

4 

1.24691

3 
     Total 89 119.6       

   

         

  

Coefficient

s 

Standar

d Error t Stat P-value Lower 95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 4.744272 

0.31132

1 

15.2391

7 

2.06E-

26 4.125587 

5.36295

7 

4.12558

7 

5.36295

7 

Perceived 

risk -0.35089 

0.12470

7 -2.81369 

0.00604

1 -0.59872 

-

0.10306 

-

0.59872 

-

0.10306 

 

VI. CONCLUSIONS & SUGGESTIONS 

 

The analysis of the data suggest that both the factors 

namely perceived cost, perceived risk are the 

significant factors which impact the intentions of the 

respondents to use mobile banking services. Also, out 

of the various factors which are used to study 

perceived usefulness only mobility, functions and 

alternatives are significant to impact the intentions of 

the respondents to use mobile banking. 

 

It is quite surprising to see that on the basis of the 

outcome of hypothesis 2, the perceived usefulness has 

no relationship with the intention to use suggesting 

that the respondent‘s awareness of the merits of 

mobile banking is very limited.  

 

The government should take necessary action to 

increase the level of awareness of youths towards 

mobile banking uses. 
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Union and Optical Properties of Pentamethine Cyanine Dyes 

with Carboxylic Acid Moieties 
Charu Piplani 
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ABSTRACT 

 

Cyanine colors having carboxylic corrosive gatherings have been utilized in a wide range of fields of study. The 

corrosive gatherings can go about as handles for bioconjugation or as metal chelators. A few pentamethine 

cyanine colors with propionic corrosive handles were combined and their optical properties were concentrated 

to decide their convenience as fluorescent tests. The optical properties thinks about performed incorporate the 

absorbance and discharge maxima values and in addition the estimation of quantum yield and sub-atomic 

splendor levels. Sub-atomic models were likewise computed to help examine the colors' conduct and were 

contrasted and comparative colors with changing alkyl chain lengths supplanting the corrosive moieties. 

Keywords :  Carboxylic Acid, Pentamethine, Cyanine, Optical Properties 

 

 

I. INTRODUCTION 

 

Since the disclosure of a blue carbocyanine compound 

in 1856,1 the cyanine class has been contemplated 

widely for different applications, for example, in vivo 

imaging,2– 6 ex vivo imaging (pH detecting and DNA 

stains),7,8 blood scatter analysis,9 and sun powered 

vitality conversion.10 The enthusiasm for the 

utilization of these colors for the treatment and 

imaging of malignancy and different maladies has 

expanded in the previous couple of decades. Colors, 

and specifically polymethine cyanine colors, can be 

depended on amid tumor location of numerous 

malignancies with methods, for example, attractive 

reverberation imaging (MRI) and positron emanation 

tomography (PET), and intraoperatively continuously. 

Progressively, there is an enthusiasm for utilizing 

close infrared (NIR) colors for imaging carcinomas 

because of the numerous particular properties of the 

cyanine color family. A cyanine color atom comprises 

of 2 nitrogen-containing heterocycles associated by a 

prolonged, unsaturated carbon chain. The carbon tie 

adds to the general state of the atom being straight. 

The length of this chain decides the wavelength at 

which the colors ingest and fluoresce light. On the off 

chance that the length of the polymethine connect is 

reached out by 1 twofold bond, the absorbance and 

fluorescence maxima red move by around 100 nm.5 

This places the wavelengths of the colors in what is 

known as the NIR window. The NIR window lies 

between around 650 and 900 nm, and it is a critical 

paradigm to configuration colors inside this 

wavelength go for in vivo imaging. Body tissue will 

autofluoresce light at wavelengths lower than 650 nm, 

while water ingests light over 1000 nm; the area 

between these 2 limits is exceptionally important for 

tissue imaging. 

 

The cyanine color class is likewise profoundly 

modifiable, with precedents of substitution on each 

position existing in the literature.2 Another 

advantageous property of cyanine colors is their 



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)  575 

moderately restricted excitation band from S0 to 

S1.14 Cyanine colors highlighting alkyl carboxylic 

acids have been already investigated widely for both 

color sharpened sun based cells and conjugation of 

different gatherings onto the dye.15– 19 Researchers 

have exploited a few key properties of the corrosive 

group(s) joined onto the chromophore: (1) the 

watersoluble idea of the corrosive gatherings, as this 

takes into consideration the investigation of bigger, 

bulkier gatherings somewhere else on the color and 

for fluid in vivo studies20; (2) the pH affectability of 

the corrosive groups21; (3) the metal-restricting 

capacity of the corrosive gatherings, or, in other 

words color sharpened sun powered cells to grapple 

the color onto a metal surface; and (4) the capacity of 

the corrosive gatherings to be functionalized as a 

connection to other focusing on ligands. Even 

however colors containing alkyl acids exist and have 

been utilized for fluctuating applications, there is an 

extraordinary absence of distributed material 

accessible with regards to the optical proficiency of 

these colors. The present writing has not yet 

addressed whether the carboxylic corrosive 

gatherings influence the state of the color or the by 

and large optical properties of the colors on the off 

chance that they are outside the conjugated 

framework. 

 

Besides, lead chromophores that use the COOH 

handle for further ligand conjugation have been 

totally overlooked when considering their optical 

properties. Thus, an arrangement of 6 cyanine tests 

was blended and their optical effectiveness was 

considered. To accomplish this errand, the absorbance 

and fluorescence spectra were gotten. From these 

informational indexes, the molar absorptivity (ε), 

quantum yield esteems (ϕ), and sub-atomic brilliance 

esteems are inferred. These qualities are significant 

for the execution of the colors as they demonstrate 

the general effectiveness and value of the lead tests. 

The atomic splendor is, for this situation, the result of 

the 2. By setting a lower-end adequate edge for these 

3 optical properties, potential compound contender 

for in vivo studies can be viably separated from 

unsuitable particles. 

 

II. EXPERIMENTAL 

 

Instrumentation 

Absorbance spectra were estimated utilizing a Cary 50 

spectrophotometer (Varian, Palo Alto, CA, USA) 

interfaced to a PC, with an unearthly transmission 

capacity of 2 nm. Fluorescence spectra for the 

pentamethine cyanine colors were acquired utilizing 

a Shimadzu RF-1501 Spectrofluorophotometer 

(Shimadzu Scientific Instruments, Columbia, MD, 

USA) interfaced to a PC, with the phantom data 

transmissions for both excitation and emanation set to 

10 nm and the affectability set to high. 

 

Stock solutions 

 

Stock arrangements of the colors were set up by 

gauging the strong on a 5-digit scientific equalization 

straightforwardly into a dark colored glass vial and 

including dimethyl sulfoxide (DMSO) (99.9% for 

spectroscopy; Acros Organics, Bridgewater, NJ, USA) 

through a class A volumetric pipette (Kimble/Kontes, 

Vineland, NJ, USA). The substance of the vial were 

vortexed for 20 seconds and afterward sonicated for 5 

minutes to guarantee finish disintegration. The stock 

arrangements were shielded from light and put away 

in the cooler when not being used. 

 

Method for determining molar absorptivity 

 

Stock arrangements were utilized to get ready 

sequential weakenings in ethanol or phosphate-

supported saline (PBS) running from 0.8 to 16 μM. 

Tests were set up in 5.00 (±0.02) and 10.00 (±0.02) mL 

volumetric jars utilizing a 5-to 50-μL Micropipette 

821 and a 200-to 1000-μL Pipetman (P1000) 

micropipette (Gilson, Inc., Middleton, WI, USA). The 

absorbance range of each example was estimated 

utilizing the Cary 50 spectrophotometer (Varian, Palo 

Alto, CA, USA), and the absorbance at the 

wavelength of greatest absorbance (λmax AB) was 
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resolved. The absorbance esteems (An) of each 

example at λmax AB were plotted as an element of 

color fixation (C), and the direct relapse condition 

utilizing Excel was registered. 

 

III. COMPUTATIONAL METHODS 

 

The structure of each compound was first optimized 

using the Hartree-Fock Density Functional Theory 

(HF-DFT) method with the hybrid exchange-

correlation functional B3LYP/6- 31G* basis set using 

Spartan ‘14 (Irvine, CA, USA). The torsional angles 

from the quaternary nitrogen to the α-carbon on the 

alternate heterocycle were restricted to obtain the 

calculated absorbance values and highest occupied 

molecular orbital (HOMO) and lowest unoccupied 

molecular orbital (LUMO). The electrostatic potential 

maps and the calculated HOMO and LUMO orbitals 

were obtained using a restricted hybrid HF-DFT self-

consistent field in vacuum performed with 

B3LYP/6-31G* basis set. 

 

Optical properties and molecular modelling 

 

The optical properties of compounds 4a-f (Scheme 1) 

were measured separately in either an ethanol 

solution or a phosphate buffer, pH 7.4, and the 

collected data. A stock solution of 1 mM was made by 

weighing 2.0 mg of each dye which then was 

dissolved with the necessary amount of DMSO 

depending on the molecular weight of the compound. 

From the stock solution, dilutions with either ethanol 

or PBS to achieve working samples of 16, 14, 12, 10, 8 

and 6 μM were tested. The absorption values and 

excitation and emission profiles from 400 to 800 nm 

of each sample were obtained. To obtain the 

fluorescence spectra, a 10-times dilution from the 

absorption sample was performed so as to not flood 

the detector. 

 

IV. CONCLUSIONS 

 

The optical properties of cyanine colors highlighting 

carboxylic acids stay unstudied and unpublished. In 

this investigation, 6 cyanine mixes, 4a-f, were 

blended and their optical properties were broke down 

to take in more about the impacts that carboxylic 

corrosive gatherings would have on the general atom 

structure. The proficiency of the colors was broke 

down in 2 distinct solvents, one natural and one fluid, 

to watch the dissolvable impacts. When taking a 

gander at the patterns for the indolenine colors, the 

molar absorptivities of the colors 4a-c diminished 

with expanding hydrophobicity managed from 

expanding halogen measure on the extension.  

 

Generally, the atomic splendor estimations of the 

colors don't really make these colors reasonable for in 

vivo representation of tissues. In any case, future in 

vivo studies could be performed to decide the 

inalienable take-up and biodistribution of these colors. 

Different perceptions through atomic demonstrating 

were seen and used to think of a speculation of how 

the structure influences the optical properties of the 

colors. In examination with alkyl chain (methyl or 

butyl) substituted indolenine mixes, there was 

noteworthy puckering of the atom that changes the 

bearing in which the hydrogens and substituents on 

the unsaturated scaffold point. The puckering might 

be because of the intramolecular dimerization of the 

carboxylic corrosive gatherings. 
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शिक्षायााः काययम ् 

[ Function of Education ] 
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मनषु्याः सामाशिकप्राणी वर्यर्े । समािे वसशर्, स्थापनं कुवयन ्िीवशर्, इत्यर्ाः सामाशिकगशर्शवशिना सह सम्बन्िं स्थापशयर्ुं यत्नं करोशर् 

। सामाशिकपरुोगत्त्यै सवयदा शिन्र्यशर् । सामाशिकपनुरयिनायां संकल्पमािरशर् । अशस्मन ् प्रसङ्गे साः शिक्षायााः साहाय्यं स्वीकरोशर्, यर्ाः 

शिक्षायााः कायं मानविीवनशनमायणाथं  राष्रशनमायणाथं  ि भवशर् । शिक्षायााः काययम ्इशर् प्रसङगे िान डी.वी. महोदयाः अशभपै्रशर्- “असहायकानां  

सन्र्ोषप्रदनैशर्क-समथयनप्रदानम,् समुानवरूपेण र्ेषां परुोगशर्सम्पादनं ि”। 

   “The function of education is to help the growing of helpless young animal into a happy, moral and efficient 

human being.” -   John Dewey. 

 “शिक्षाशथयनां कृर्े स्विीशवकासम्पादनं शिक्षायााः अन्यर्मं काययशमशर् मनरु्े ।”  

                                                                   डॉ.रािाकृष्णन ्महोदयाः  

 “To help the students to earn a living is one of the functions of Education.”                                                                          

                                                                  Dr.S.Radhakrishnan 

मानविीवने शिक्षायााः कायायशण [Function of Education in life] 

सनुागररकशनमायणम ्  [Creation of good Citizens]  

       शिक्षायााः प्रथमं कायं भवशर् सनुागररकशनमायणम ् । Cowthorn महोदयाः वदशर् यर् ् शिक्षा मनषु्यस्य शनमायण ं करोशर् इशर् [Education 

makes the man] अद्य अस्माकं दिेाः िमयशनरपेक्षाः प्रिार्न्राः सञ्िार्ाः । अर्ाः इदम ् अपेक्ष्यर्े यर् ् शिक्षया छाराणाम ् उत्तमशविाराः,  

अनिुासनं,  सहनिीलर्ा, सहयोगाः, दिेपे्रम ि इत्याशद गणुानां शवकासाः स्यार् ् । एकदा राष्रम ् उद्बोियन ्  भरू्पवूयराष््टपशर्ाः डॉ.- सवयपल्ली-

रािाकृष्णन ् महोदयाः इत्थं िगाद- कल्याणकाररदिेे अस्माकम ् उद्दशे्यं केवलम ् एवं न भवरे्,् यर् ् सवेषां नागररकाणां भोिनवस्त्रवासाशद 

प्रारशम्भकावश्यकवस्र्नूां पशूर्याः भवर्,ु अशपर् ु र्े  वसिुैवकुटुम्बकत्व भावनया समािे सम्पकं स्थापयेयाुः । यद्यशप र् े

शवशभन्नप्रिाशर्िमयप्रान्र्सम्बद्ााः भवशन्र्, र्थाशप सनुागररकत्वसम्पादनाथयम ्एषाः मागयाः अनसुर्यव्याः। र्र शिक्षा नपृस्थानमशिरुह्य शर्ष्ठशर् इशर् । 

व्यशित्त्व शवकासाः[Development of Personality] 
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              शिक्षायााः कायं छाराणां व्यशित्वस्य सवायङ्गीणशवकासाः । फे्रडररक्ट्रेसी महोदयानसुारं सम्पणूयशिक्षायााः वास्र्शवकोद्दशे्यं भवशर् 

पणूायदियत्वप्राशताः, र्च्ि सन्र्शुलर्व्यशित्वेनैव सेत्स्यशर् । एर्र् ्सवं शिक्षा सम्पादयशर् इशर् । 

आवश्यकर्ायााः पशूर्याः  [Satisfaction of Need] 

         सम्प्रशर् समािे आवश्यकर्ायााः पशूर्याः शिक्षायााः मखु्योद्दशे्यम ् अशस्र् । िीवनयापनाथं भोिनम,् आवासाः, वस्त्रञ्ि अत्यावश्यकं वस्र् ु

भवशर् मानवस्य । शववेकानन्दमहोदयैरशप उिमासीर् ्यर् ्–   “I want that education which give some food after education”. 

अथायर् ् अह ं र्ादृिीं  शिक्षां  वाञ्छाशम या  शिक्षाप्राप्तत्यानन्र्रं  उदरपशूर्ं  कुयायर् ् ।  

एवञ्ि सभुाशषर्कारोऽशप कथयशर् यर्-् 

 शवद्या ददाशर् शवनयं शवनयाद ्याशर् पारर्ाम ् । 

                     पारत्वार् ्िनमाप्तनोशर् िनार् ्िमयाः र्र्ाः सखुम ्॥ सभुाशषर्.  

 

िीवनाथं सन्नद्ीकरणम[Preparation for life] 

    शवलमाट् महोदयानसुारम ्‘शिक्षा िीवनस्य सन्नद्ीकरण ंभवशर् ।‘  

“Education is the apprenticeship of life”-Willmott 

एवञ्ि शिक्षायााः कायं भवशर् यर् ्छाराणां िीवनसन्नद्ीकरणम ्। भाशविीवने आगम्यमानानां समस्यानां दरूीकरणाथं छारााः सन्नद्ााः भवयेाुः । 

मलूप्रवतृ्तीनां शनयन्रम ्[Control of Redirection] 

      प्रशसद्मनोवैज्ञाशनकााः डे्रवर, वडुवथय, र्था थानयडाइक महोदयााः यद्यशप मलूप्रवतृ्तीनां वगीकरणशवषये ििां कृर्वन्र्ाः र्थाशप 

मैकडूगल(McDougall) महोदयानां मर्ेन िर्दुयिमलूप्रवतृ्तयाः शिक्षाक्षेरे मलूभरू्ााः रािन्र्े इशर् । र्े र्ावर् ्पलायनम,् ययुतु्सा, शनवशृत्ताः, रक्षा, 

संवेदना, कामाः, शिज्ञासा, आत्महीनर्ा, आत्मप्रदियनम,् सामूशहकर्ा, भोिनान्वेषणम,् संियाः, रिना, हासञ्ि । शिक्षायााः कायं भवशर् यर् ्एर्ेषां 

मलूप्रवतृ्तीनां शनयन्रण ं कृत्वा सदपुयोगाय काययकरणम ् । यशद एर्ेषां लोभ-मोह क्रोिादीनां शनयन्रण ं न शक्रयर्े र्शहय प्राणहाशनाः भवशर् । अर्ाः 

भगवद्गीर्ायाम ्उिमशस्र्- 

             क्रोिार् ्भवशर् सम्मोहाः सम्मोहार् ्स्मशृर्शवभ्रमाः । 

              स्मशृर्भ्रंिार् ्बशुद्नािाः बशुद्नािार् ्प्रणश्यशर्  ॥  (भ.गीर्ा २.६३) 

िन्मिार्ििीनां प्रगशर्िीलशवकासाः[Progressive development of innate powers]- 

      बालकस्य काश्चन िन्मिार्िियाः भवशन्र् । र्ााः यथा – पे्रम, आत्मगौरवम,् र्कय ाः, कल्पना, शिन्र्नम,् मोहाः, हासाः, घणृा इत्यादयााः। 

शिक्षायााः कायं भवशर् यर् ्एर्ासां ििीनां शवकासं कृत्वा सदपुयोगाय काययकरणम् । यथा ईश्वरभक्ट्त्यथं ईश्वरे श्रद्ा भवेर् ्। अशिष्टकायायर् ्घणृा 

िायेर् ्। सामाशिकपरुोगत्यथं शिन्र्नं भवेर् ्इत्याशद । 

आत्मशनभयरर्ायााः प्राशताः [Achievement of Self-sufficiency] 
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       शिक्षायााः कायं भवशर् यर् ् व्यिेाः आत्मशनभयरर्ासम्पादनम ् । भरू्पवूयप्रिानमन्री श्रीमान ् अटलशबहाररवािपेयी महोदयाः िनसमािम् 

उद्बोियन ् उिवान्यर् ् सवयकारीयोद्योगाथं शकमथं कोलाहलाः? उद्योगाः नाशस्र् । शिक्षां प्राप्तय स्वीयसमस्यां स्वयं दरूीकुवयन्र् ु  । शिक्षा र्ु 

आत्मशनभयरर्ा प्राप्तत्यथं दीयर्े, न र् ुउद्योगाथयम ्इशर् ।  

राष्रीयिीवने शिक्षायााः कायायशण [Function of Education in life] 

    भभूागं राष्रस्य िरीरं भवशर् र्था प्राणााः भवशन्र् र्रत्यिनााः । िनानां (नागररकाणां) ियािययोाः सखुदाुःखयोाः ि शनशहर्ा भवशर् 

राष्रस्योन्नशर्ाः अवनशर्ाः वा । उिञ्ि मैकाइवर (Macaiver) महोदयैाः – “The quality of the nation is the quality of the social 

unit whose common life,  it is  the fuel is poor. How can the flame be bright?”  इशर्  । 

राशष्रयशवकासाः [National development] 

      शिक्षया राशष्रयशवकासाः सम्भवशर्  । शिक्षया िनसमािे राशष्रयभावना िागरणीया  । राष्रभावना सा भावना या मानवं राशष्रयशवकासाथं 

पे्ररयशर्, स्वदिेाशभमानं स्वदिेगौरवञ्ि प्राणभे्योऽप्तयशिकं भावयशर् ।  डेशनयलबेवस्टर महोदयानसुारं – 

   “Let our education object be, our country, our whole country, and nothing but our country.” 

      राशष्रयशवकासे शिक्षायााः कायं शकयदशस्र् इशर् शवषये शिक्षाऽऽयोगाः (1964-66) वदशर् – भारर्स्य भाग्यशनमायण ंसम्प्रशर् कक्ष्यायामेव भवशर् 

। अस्माकं शवद्यालयेष ुशवश्वशवद्यालयेष ुशनशमयर्ााः छारााः राष्रस्योन्नशर्ं न कुवयन्र्ीशर् । इयं भावना सरु्रामयिुा कारणम ्अस्माकं शिक्षाव्यवस्थायााः 

लक्ष्यमशप शवद्यर्े यर् ्राशष्रयशवकासाः इशर्  ।  

राशष्रय-एकर्ा [National Integration] 

      भारर्स्य ऐशर्हाशसकपररिीलनेनएर्र् ् ससु्पष्ट ं भवशर् अनैक्ट्यर्ाकारणनेैव भारर्स्य हाशनाः बहुिा िार्ा । अस्मासु 

प्रान्र्ीयभावना,साम्प्रदाशयकभावना, िार्ीयभावना, क्षेरीयभावना, भाषााः, कुलर्त्त्वम,् मर्कलहााः, पाशक्षकाशभप्रायााः, ि सम्प्रत्यशप शनशहर्ााः 

वर्यन्र्े । यावर् ्पययन्र्म ्एर्ासां भावनानां दरूीकरण ंन शक्रयर्े र्ावर् ्पययन्र्ं राशष्रयएकर्ा-स्वप्तनप्रायाः भवशर् । अर्ाः राशष्रय-एकर्ाथ ं    “The 

question of integration covers in a sense almost everything in life above all, it covers education.”- Jawaharlal 

Nehru. 

भावनात्मकैकर्ा    [Emotional Integration] 

      भारर्दिेे बहुशविा अनेकर्ा प्रशर्भाशर् र्े ि परम्परागर्- भाषागर्- िमयगर्- रीर्याः इत्यादयाः । वयम ्अस्माकं भाषापरम्परां स्वीकृत्य गव ं

कुमयाः, र्स्य शवषये भशिं ि कुमयाः । इद ंउत्तमं काययम ्  । एर्र् ्न शिन्र्नीयम ्यर् ्इर्रेषां भाषा असमीिीना, परम्परााः अस्वीकायायाः ि इत्याशद । 

एर्ादृश्या भावनया अस्मास ुभावनात्मकैकर्ायााः न्यनूर्ा भवशर्, येन सम्पणू ंभारर्वषयम ्एकसरूे बद्म ्अक्षमााः भवामाः । अर्ाः र्ादृिीं भावनां 

त्यक्ट्त्वा भावनात्मकैकर्ा िागरणीया । अर ि शिक्षायााः साहाय्यं  शनर्रां स्वीकरणीयम ्। शिक्षया भावनात्मकैकर्ा शनशमयर्ा भवशर् । 1957 र्मे 

वष ेिवाहरलालनेहरू महोदयााः शरश्िरू वाशसिनान ्सम्बोियन ्िगाद – शिक्षायााः मखु्यं कायं भवशर् भावनात्मकैकर्ा, अर्ाः यर कुराशप अह ं

गच्छाशम र्र भारर्स्य एकर्ायै वदाशम । र्र न केवलं रािनैशर्कर्ा, न वा सामाशिकैकर्ा, परं भावनात्मकैकर्ाऽशप अस्मास ु स्यार् ् र्च्ि 

शिक्षाद्वारा िागरणीया इशर् । 
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राशष्रयानिुासनम ् [National discipline] 

      शिक्षया राशष्रयानिुासनं संरक्षणीयम ्।एकोनसतशर् वषभे्याः पवूं वय ं स्वािीनर्ां प्रातवन्र्ाः । प्रात ंस्वार्न्रयं संरक्षणीयं, स्वीयपररश्रमेण शनष्ठया 

ि । राष्रस्य शवकासाः र्दा सम्भवशर् यदा अस्मास ुआत्मोत्सगायशदभावना िागरणीया । र्च्ि शिक्षया सेत्स्यशर् ।  

नेर्तृ्त्वशनशमत्तं प्रशिक्षणम ्[Training of Leadership] 

       लोकर्न्रं र्ावर् ् पययन्र्ं सफलं न भवशर्, यावर् ् पययन्र्ं नागररकााः स्वीय-कर्यव्यं   स्वयं कर्ुं समथायाः न भवशन्र्  । नागररकाणां कृर्े 

अनिुासनशवषये नेर्तृ्वशनमायणशवषये ि प्रशिक्षणमपेक्ष्यर्े । राशष्रयिीवने शिक्षायााः मखु्यं कायं भवशर् नागररकेभ्याः उत्तमं प्रशिक्षणं दार्व्यं येन र्े 

सामाशिक–रािनेशर्क–औद्योशगक–सांस्कृशर्कक्षेरे नेर्तृ्वस्य कायं कुयुयाः ।     

 




