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ABSTRACT 
 

Target Tracking is an important problem in sensor networks, where it dictates how accurate a targets position can be 

measured. In response to the recent flow of interest in mobile sensor applications, this term paper studies the target 

tracking problems in a mobile sensor network (MSN), where it is understand that mobility can be exploited to 

develop the tracking resolution. This problem becomes mostly challenging given the mobility of both sensors and 

targets, in which the trajectory of sensors and targets need to be captured. We derive the inherent relationship 

between the tracking resolution and a set of fundamental system parameters including sensor density, sensing range, 

sensor and target mobility. We investigate the correlation and sensitivity from a set of system parameters and we 

derive the minimum number of mobile sensors that are required to maintain the resolution for target tracking in an 

MSN. The simulation results express that the tracking performance can be better by an order of magnitude with the 

same number of sensors when compared with that of the still sensor environment.  

Keywords : Mobile Sensor Network (MSN), Magnitude, Tracking Resolution, Target Mobility. 

 

 

I. INTRODUCTION 

 

Background Wireless communication and MEMS-the 

two technologies which have revolutionized the way we 

live have also resulted in the improvement of wireless 

sensor networks. These consist of relatively inexpensive 

sens or nodes capable of collecting, processing, storing 

and transferring information from one node to another. 

These nodes are able to independently form a network 

throughout which sensor reading can be propagated. 

Since the sensor nodes have some intellect, data can be 

process as it flows through the network. The latter is 

being done wirelessly these days suing networking 

principle. The flexibility of installation and 

configuration has greatly superior resulting in a flurry of 

reset arch activities commencing in the field of sensor 

networks due to the unready acceptance in various 

industries such as security, telecommunications and 

automobile to name only some. By early next century, 

sensor integration, coupled with constant electronic 

miniaturization, will create it achievable to produce 

really cheap sensing devices. These devices will be able 

to monitor a extensive variety of ambient conditions: 

temperature, pressure, humidity, soil framework, 

vehicular movement, noise levels, lighting conditions, 

the existence or nonexistence of definite kinds of 

objects, mechanical strain level on attached objects and 

soon. These devices will also be equipped with major 

processing, memory and wireless communication 

capabilities. Emerging low-level and low- power 

wireless communication protocols will enable us to 

network these sensors. This capability will include a 

new dimension to the capabilities of sensors: Sensors 

will be able to coordinate among themselves on a 

higher- level sensing task (e.g., reporting, with greater 

accuracy than achievable with a single sensor, the exact 

speed, direction, size, and other personality of an 

approaching vehicle). 

 

II. METHODS AND MATERIAL 
 

The sensors can be deployed in any capability or area 

which has to be sensed in three main types. It can 

eitherbe 1) triangular sensor deployment, 2) square 

sense or deployment and3) irregular sens or deployment. 

These deployments are depicting as follows:  
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(a)Triangular 

 
(b) Square 

 
(c)Irregular Networks 

 

(c) Irregular Networks  

 

Networking inexpensive sensor scan revolutionize 

information gather in a variety of situations. Consider 

the following scenarios, given in increasing order of 

complexity: - Stores such as Wal-Mart have in progress 

implement RFID system in their warehouses. Right 

away, this pilot project is individual implement at their 

five most important Super Center ware houses in Texas. 

All items from various manufacturers being stored in 

their catalog have a tag close to them. Sensors discretely 

attached to walls or embedded in doors and ceilings, 

track the location history and use of items. The sensor 

network can automatically locate items, report on those 

need servicing and report unexpected large-scale 

movements of items or important changes in inventory 

levels. Some systems today (for example, those based 

on barcodes present inventory tracking; full sensor-net 

based systems will reduce manual scanning and provide 

more data than basically location. During a release 

operation or at a disaster spot, when the want is to know 

what the situation are and we need to scan the area, 

sensors can be drop from a helicopter over the area. 

They help to scan the area and build the maps which are 

very help full or first responders and support the min 

performing their job. Right now, however the process is 

very human intensive. To plan a travel it in early could 

be com every easy when every vehicle in a large metro 

polish as one or more attached sensors. These sensors 

talented of detecting their location, traffic speed and 

densities, road situation and so on could replace 

information summaries such as which roads are highly 

congested and whether any exchange routes should be 

chosen. These summaries ultimately diffuse cross 

sections of the metropolis. We can also know about the 

driving conditions such as pollution levels and routes 

could be planned based on any social activities in the 

area as well. For such futuristic scenarios, there 

leftovers a concern for such an attended sensors to 

operate and collaborate in the process of sensing, data 

collection and reporting. Also, the concern of their 

being in hostile surroundings is always there. Following 

are some of these concerns explained in detail [10, 16]: 

 

Network Model and Overview 

 

Scalability : A sensor network typically comprises of a 

large number of nodes spread at random throughout the 

area .Managing all these becomes a very difficult task. 

The number of nodes depends on the application 

.Distributed and restricted algorithms are essential in 

these cases. We can be is go ahead in to thinking that 

increasing the number of sensors in an area leads to 

better tracking results, but this is not the case; since 

ahead of a critical threshold increasing the number of 

sensors does not improve the location precision in 

tracking .Hence, the placement of the sensors in an area 

should be so as to keep a balance between number of 

sensors and coverage required. Now, the density, μ can 

be calculated as 

 

μ(R) =(N.п. R
2
)/A 
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Where N is the number of scattered sensor nodes in 

region A and R is the radio transmission range. Here, 

μ(R) gives the number of nodes within the transmission 

radius of each node in region. Stability :Since sensors 

are likely to be installed in outdoor or even hostile 

environment, their failure is an problem of concern 

always .The system must be able to operate fit without 

super vision .This un attended mode of operation is 

common now a days. In industry today, there are 

computer net works which operate without any super 

vision. In protection, we have Unmanned Aerial 

Vehicles (UAVs).This example illustrates an essential 

condition of sensor networks: they operate and must 

react to very dynamic environments. Sensor net works 

as an alternative are deployed in a very adhoc manner 

(e.g. .thrown down at random from an aircraft). Nodes 

are damaged and fail due to limited power available 

with them .The networks have to be able to defeat node 

failures and be able to reconfigure them. Considering 

such scenarios in which typical sensor networks have to 

operate, in one of the solution each sensor node is an 

Internet able device (has one or more IP addresses) and 

can run application and services .When deploy, sensor 

nodes found an adhoc network among themselves; then, 

different application instances running on each node can 

correspond with each other. 

 

Power: Sensors are deployed in different terrain and 

since no source of power supply is available, sensor 

devices are operate by battery .Hence, energy 

conservation is a prime concern at all times .Operations 

such as on- board signs an l processing and 

communications with neighboring nodes use a lot of 

energy. Thus, energy awareness has to be incorporated 

in every aspect of design and operation which means it 

is an integral part of groups of communicating sensor 

nodes and the whole network and not only in the 

individual nodes. Energy has to bacons serve at the cost 

of performance in many cases since we do not require 

an exceptionally efficient solution to our problem. A 

sensor node usually consists of four subsystems [16] as 

shown in Fig.2: A computing sub system: In a sensor 

node, the microprocessor (microcontroller unit, MCU) 

is dependable for functions such as manage of sensors 

and implementation of communication protocols. Since 

these functions utilize a lot of energy, an MCU operate 

under various mode of energy utilization.  

 

A communication sub system: This comprise of short 

range radios used to communicate with nearest nodes 

and the outside world, these devices operate under the 

Transmit, Receive, Idle and Sleep mode having 

different levels of energy consumption. The maximum 

energy consumption is in the first two modes and if the 

sensor is not the stage any function, it should be 

 

A sensing sub system: Low power component scan help 

to significantly reduce power consumption here since 

this sub system (sensors and actuators) is dependable for 

the giving out of information connecting the sensor 

network and the outside world.  

 

A power supply sub system: Since a battery supplies 

power to the sensor node, the amount of power being 

strained form it is constantly being monitored .The life 

time of a battery can be increased by alteration on and 

off depending on the functionality of the node in 

question. This process should perfectly be automated.  

 

System Architecture 

 

 
Figure 2. System architecture of a wireless sensor node 

 

Since, sensor network requirements are different enough 

from those of established wired and wireless networks, 

it is important to consider a design having the following 

features: Data Centric: Unlike established networks, a 

sensor node may not need an identity (e.g., an address). 

Rather, applications focus on the data generated by the 

sensors. In some situation, for example, for querying a 

definite faulty sensor, the ability to address an 

individual sensor is clearly necessary. Data is named by 

attribute sand applications request data matching 

definite attribute values. Most sensor data is associated 

with the physical context of the phenomena a being 

sensed. Hence, spatial coordinates area natural way to 

name data. This makes localization resolve of the 

position of the node in some coordinate system an 

important problem. 
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Implosion : If a node is a neighbor to nodes shares the 

same information, it will have duplicate copies of the 

same data resulting in a waste of resources. 

 

Implosion: If a node is a neighbor to nodes shares the 

same information, it will have duplicate copies of the 

same data resulting in a waste of resources.  

 

Resource Management : In this method, the nodes are 

not resource- aware and perform their activities regard 

less of the available energy. This is highly unwanted in 

a sensor network scenario. Some of the routing 

protocols which have been proposed in an effort to 

tackle the above mention problems are: Negotiation 

Based Protocols as, these protocols are called SPIN 

(Sensor Protocols for Information via Negotiation) 

protocols. As then a recommend, there is negotiation 

earlier to relocate of date between them. Meta-data are 

information descriptors here and used to reduce the 

transmission of redundant data. In SPIN, track is kept of 

the energy level of the node. Prior to transmission, a 

node checks with it as to whether it h as enough energy 

to carry out the transmission of data. The three main 

types of messages passed between nodes in this family 

of protocols are: ADV, REQ, and DATA  

 

The following protocols constitute the SPIN family of 

protocol :  

 

1. SPIN-PP  

2. SPIN-EC  

3. SPIN-BC  

4. SPIN-RL  

 

Directed Diffusion : This is a data dissemination 

protocol which is destination initiated. This way that 

routes are set up whenever data is request. Data generate 

by nodes is named by attribute value pairs which mostly 

describe the task. This explanation is called an interest. 

The data is requested by a node called sink and it 

requests by broad casting its message periodically to all 

its neighboring nodes. The path setup between the 

destination and the originating node and data 

aggregation is based on interactions between the 

neighbouring nodes. When a node receives n interest it 

checks its interest cache to see if it has an entry. If not, 

it creates an entry and a gradient towards the node it 

received the interest commencing. The gradient is 

removed from its interest entry when the interval of 

their follow expires. A node may also send the 

significance it receives to its neighbors’, thus resulting 

in a diffusion of benefit. The node which finds an equal 

of the interest in its interest cache generates even data 

samples at the highest rate computed from all there 

quested event rates from its neighbors. The event 

description is sent beside multiple paths and these inks 

receives the data from various sources out of which only 

one path is reinforced which is a better performing path. 

Figure3. Illustrates the Directed Diffusion technique. 

 

III. RESULTS AND DISCUSSION 
co 

IV. CONCLUSION 

 
The proposed payment system combines the Iris 

recognition with the visual cryptography by which 

customer data privacy can be obtained and prevents 

theft through phishing attack [8]. This method provides 

best for legitimate user identification. This method can 

also be implemented in computers using external iris 

recognition devices. 

Source 

 
(a)Interest Propagation 

 
(b) Gradients Setup 
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(c) Reinforced Path for data delivery. 

 
Literature Survey 

 

Target Tracking: 

 

The Problem 

 

Since sensor networks are typically used to monitor the 

environment, one basic issue is the location-tracking 

problem, whose go a list o trace the roaming paths of 

moving objects those in the area in which sensors are 

deployed. This problem is  challenging in two senses: 

(1) there are no central manage mechanisms and back 

bone network in such as surroundings and (2) the 

wireless communication is very limited. At present, 

location tracking is done using GPS. However, GPS has 

its limitations. It cannot be used in most in door 

environment.  

 

Infrared: RFID tags emit infrared radiations moving a 

unique ID. This is received by a number of receivers 

dotted across a facility which resolve the location of the 

badge based on distance. Ultra sound: These are also 

distance based systems but provide a recovered 

estimation by measuring time-of-flight to ultrasound 

with respect to are ferrous RF signal. MIT’s Cricket 

organism is an example.  

 

Radio: The systems which utilize radio waves provide a 

better estimate for location detection because of the 

facility of these waves to infiltrate various materials. 

Instead of using differences in arrival times as in Ultra 

sound, these systems utilize signal strength to measure 

the location. The common tracking strategies in terms of 

decide which nodes are activating for tracking purpose 

i.e.in terms of energy efficiency are:  

 

Naïve Activation (NA) : In such a tracking idea all 

nodes are in tracking form all the time. These strategies 

offer the worst energy efficiency. Since it offers the best 

tracking outcome, it is a useful base line for evaluation.  

 

Randomized Activation (RA): In this strategy, each 

node is on with a certain probability p. On an average, a 

fraction p o fall nodes will be on and in the tracking 

mode. It is a more energy efficient solution than NA.  

 

Selective Activation (SA): In this activation technique, 

a few selected nodes in the network are selected data 

time depending on their distance from the object. As 

and when the object moves, the distances also change 

from those nodes and thus, ‘hand over’s’ take place 

between nodes. It offers a good balance between energy 

efficiency and tracking precision. Duty-Cycled  

 

Activation (DA): In this, the entire sensor network 

periodically turns on and off with are regular duty 

cycles. The major advantage of this scheme is that it be 

used in conjunction with the three techniques mentioned 

above.  

 

RESEARCH BASIS AND WORK PERFORMED 

 

 
 

In target tracking approach we have set the moving 

object or person accurately with the help of deployed 

sensors. This triangular based sensor alignment will 

help to reduce the overall cost of the system and also 

accuracy was high. In triangular based sensor 

Alignment we will place the sensors using the 

triangularisation algorithm in that we need minimum 

number of sensors when compare to the random sensor 

placement.  
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TRACKING RESULTS AND ERROR PLOTS 

 

The tracking results and error plots shown in the 

following pages have been obtained after simulating in 

Mat lab, the technique proposed in the previous chapter. 

Straight line, zero displacement, circular and random 

motion tracking results for speeds up to30~33m/sec 

have been shown. These illustrate the capabilities of the 

technique, its robustness and suitability to the various 

situations en countered in the real world. Referring to 

the system model described above, using the tri 

lateration technique for detection and the estimation 

technique for the fourth sensor, these results have been 

obtained which lie within the acceptable error limits~ -

5% to +5%.  

 
 

The variations in the outcome are due to the 

deterioration of signal strength with space. This has 

been full into relation and thus, an inherent 5% error in 

variety of point has been built into the algorithm. In 

addition to this, the wide fluctuations found in the error 

plots at some places where the fourth sensor is energetic 

and being used for estimating the position of the object 

is where the object is usually changing cells or at the 

border of an exacting cell. At these places, two different 

fourth sensors get activated based on the location of the 

object at the beginning and end of the time instant and 

hence, the estimation is not as accurate as in the case 

where only one fourth sensor would have been selected 

for location estimation.  

 
 

Fig.. 3 and 6. In the tracking plots, some nodes are 

shown yellow and some are shown as darkened circles. 

The former indicate that those sensor nodes have only 

been selected as one of the three closest sensors during 

the motion of the object i.e. these sensor nodes have 

only been used for detection. The darkened circles 

indicate that those sensor nodes have been selected for 

both detection and estimation purposes, i.e.. Even as a 

fourth sensor. In the sub sequent pages, first tracking 

results and error plots for circular motions followed by 

straight line motion have been shown. Then graphs have 

been shown for straight line and zero displacement 

motions, the latter being done for both even and odd 

time instants. After this, random motion of the object in 

the +y and –y direction has been tackled for both even 

and odd time instants and results shown.   

 

V. CONCLUSION 

 

In this paper we have recommended a triangular based 

localization scheme for location and path tracking in 

WSN with low cost. The proposed triangularization 

scheme uses the less no of sensors for tracking and due 

to this overall cost for the object tracking was 

concentrated. Also the proposed system having high 

accuracy. 
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