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ABSTRACT

This paper proposes to design a pick and place robot using accelerometer sensor. The main concept that in robotics
is to reduce human effort in performing any kind of task. Nowadays in industry robotization is installed instead of
automation. The accelerometer sensor that was faulty inbuilt in every smartphone nowadays, which is used to detect
the orientation “of the mobile phone when the phone is tilted in the corresponding direction. Wi-Fi is a medium to
send the comment from the mobile to the robot. Depending upon the movement of the mobile phone in the direction
of right or left and up or down the arm of pick and place robot will move. By controlling of arm object can pick and
place in the corresponding place. The camera which is interfaced with the processor will capture the video and
transmit those video to smart phone, Using this user can send a further command to the robot.

Keywords : Accelerometer sensor, Mobile phone, Pick and place robot, Raspberrypi and Wi-Fi dongle.

I. INTRODUCTION

The pick and place robot are mainly used in industry for
manufacturing parts and assemble those parts.
Nowadays robotics is introduced in pick and place robot
which were in the industry .In industry the robot which
works on the automation technic will perform the task
which is programmed to it, thus it not do apart from the
program. But in robotics, the robot have able to take
decision according to the environment. The robot that
will perform all task even, which is a risk to the human
to do. Accurate, speed, reduce in the human effort are
the important advantages in robotics.

[1] Carmen Maria, Andres, and Jose T. Scarpati Lopez
designed to pick and place operations are proposed by
trajectories of the hyperbolic type where final and initial
positions are known in Cartesian and Joint spaces. This
process is done with the help of a normalized hyperbolic
trajectory, which may be a symmetric curve for the
simpler case. [2]Yong Zhang, Brandon K. Chen, Xinyu
Liu, and Yu Sundesineda robotic system that is capable
of picking an object and placing objects with high
reliable, fast, and accurate.

IJSRSET162641 | Received: 15 Nov-2016 | Accepted: 22 Nov-2016 | November-December-2016 [(2)6: 118-122]

II. METHODS AND MATERIAL

1. Components of Robot
A. Raspberry Pl 2

Raspberry pi generally called as simple chip CPU.
Because it is different from another processor it is just
like a mini CPU, the monitor, keyboard, mouse all this
device are

able to connect to this single raspberry pi processor.
The OS raspberries which is boot in the SD card to run
the processor. In an early state the raspberry pi are
invented for the kids to play the game, later it is
developed for the projects. Raspberry pi that consists of
40 Gp 10 pins which are used to control the motors. It
is 32-bit RAM processor, clocked range of 1GHz and
1GB of RAM. It comes with 900MHz processor and
ARMY7 is implemented in RASP Pl 2.
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Figure 1-Raspberry pi 2
B. Servo Motor

The Servo Motors has three wires. In this, two wires are
to provide ground and positive supply to the servo DC
motor. In third wire control signal is passed which is
used to control the motor. These wires are identified by
color codes. The black wire denotes the ground
connection, red denotes the positive terminal
connection, the orange wire that denotes the control
signal. From GPIO pin 20ms pulse is transmitted to
control wire. A 1.5 ms on pulse during the 20 ms means
go to the center position. Servo motor that rotates only
180 deg., position are 0 deg., 90 deg., 180 deg. The
duty cycle for those positions is 2.5 for 0 deg., 7.5 for
90 deg.,12.5 for 180 deg. In general servo motor has
high torque and low RPM. Higher the torque, higher is
the lifting capacity.
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Figure 3-Control signal in servo motor
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Specification:

Model: Tower pro S690

Working Voltage: 4.8v dc

Speed: 60 deg. in 0.1s

Torque: 1.6 kg cm

Weight: 99

Pulse width Range: 0.5 ms — 2.5 ms

C. Gear Motor

A gear assembly is attached to the geared dc motor. The
torque is increased by using gear assembly. When
compared to dc motor the gear motor has high torque
and low speed. The gear mechanism is used to increase
the torque and to reduce the speed. The rotations of the
shaft/minute are termed as RPM. Rpm is used to define
the speed of the motor. The speed of the gear motor can
be control to any level by using the correct combination
of gears. The increasing of torque and reduction of
speed of a vehicle is called as gear reduction. which
helps in mounting. The motor is mounted to other parts
of the assembly by using a nut, which is placed near the
shaft. A wheel is attached to the motor by means of
unthreaded hole on the shaft.

Figure 4 -Gear Motor

D. Drive Circuit

The DC motor can be driven in either direction by using
motor driver IC which is technically denoted as L293D.
A set of two DC motors can be controlled
simultaneously in any direction by using L293D which
is 16 pin IC. In other words, two DC motor can be
controlled by a single L293D IC. It is also called as
Dual H-bridge Motor Driver IC. Hence H-bridge IC are
suitable for driving a DC motor. There is two h-Bridge
circuits inside the IC which can rotate two dc motors
independently in an L293D. Due to its size, it is much
used in robotic application to control DC motors. There
are two Enable pins in L293D. Pin 1 and pin 9, used to
drive the motor. The pin 1 and 9 should be high. Pin 1
is enabled to drive the left H-bridge. The pin 9 of IC
should be in enabled position to drive right H-bridge.
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1.293D

- This GND Must also be connected to MCUs GND

Figure 5. Pin diagram of L293D

Tabulation for L293D Operation

Enable | Input Input | Output
1 2
1 0 0 stop
1 0 1 clock
wise

1 1 0 anti-
clock
wise

1 1 1 stop

Figure 6. Motor Connection using H-bridge E.
CAMERA
This camera is used to capture the video in front of the
robot and these videos are sent through Wi-Fi, will be
displayed on the mobile phone.

Figure 7. Camera for RASP PI
D. WIFI Dongle

Wi-Fi dongle 802.11n is a device used to transmit and
receive the signal. Here the dongle is connected to the
processor through USB port present in the processor.
This dongle receives the command from the mobile
phone and send those command to the processor. At the
same time, it will send video from processor which is
captured using the camera, to the same mobile.
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Raspberry Pi Wifi dongle

Figure 8. Wi-Fi Dongle
F. Power Supply

Power Supply is a necessary to drive motors and
processor. To drive a gear motor 12v power supply
needed. Gear motor needs of 5v power supply. For
raspberry pi 5V and 2A are necessary.

2. Working of Pick and Place Robot
A. Android Application

It is a platform for to control the robot using a
smartphone. The information from the accelerometer
sensor is sent to the robot through Wi-Fi. The
movement of the robot will be based on the orientation
or tilt of the smartphone.

B. Accelerometer Sensor:

Accelerometer Sensor is a MEMS device generally
present in a smartphone. It is used to detect
orientation/tilt of mobile phone with respect to vertical
and horizontal direction. This is used to control the
robot action through Wi-Fi device in order to move the
robot wheel and arm in the corresponding direction.

Figure 9. Direction axis
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C. Processor

The Wi-Fi dongle which is connected to RASPI 2, will
receive the commands from the smart phone. These
commands are sent to the processor .Then the processor
will instruct the motors for rotation of wheel and
movement of arm. GPIO pin is an intermediate between
the motors and processor. Using GPIO pins commands
from the processor drive the corresponding motor.

BLOCK DIAGRAM

Motor Gripper
i —
Driver Motor

Motor Servo
Wi-Fi [ Diiver |—— Motors
Transceiver (vertical)

Accelerometer
Sensor Raspberry Pi 2
Motor servo
Driver [— Motors
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Motor Wheel
Power Supply Driver Motors

Mobile Phone

Figure 10 -Block Diagram
D. Pick and Place

In order to pick and place an object from one place to
the other, the robot is first brought near the object,
which is to be replaced because the android application
is capable of performing only one task at a time either
the movement of the wheel or the arm movement.

E. Movement of Robotic Wheel

Two gear motors are used to control the action of two
back wheels, for the side movements a ball wheel is
placed in front in order make ease the movement of the
robot. For the sideways movement of robot one
between the two back wheels, one will rotate in a
forward direction and the other wheel will move in
reverse direction. The ball wheel is used for changing
the direction of the robot (i.e., right and left) and it also
reduces the cost as well as to reduce the complexity of
operating the robot. Wheel movements are mainly
based on the tilting of the smartphone. Before pick and
placing an object from one place to the other, the robot
is brought near the object, which is to be replaced.

F. Picking Operation
The picking operation of the robot will be dependent on

the movement of the arm in horizontal and vertical
direction, and the arm should be flexible to pick and

place an object from one place to the other. This arm is
controlled by an android application by tilting the
mobile phone. If the mobile phone is tilted in left or
right the movement of the arm will be in a vertical
direction, likewise if the mobile is tilted up or down the
arm will move in a horizontal direction. When the robot
is placed near the corresponding object, a gripper motor
does the picking operation. The gripper attached at the
end of the arm is controlled by the android application.

G. Placing Operation

After picking an object it has to be placed in the
corresponding place, and after picking an object the
operation of the arm will be ended and the mode will be
switched to the wheel. By using the android application
the wheel is used to move the robot to the
corresponding place where the object is to be placed.
Once again the mode is switched from wheel to arm,
the arm is moved to the desired direction and the object
is placed in the new location.

H. Camera

RASPI 2 camera that is connected to the processor will
capture the video and sent those videos to the
smartphone through Wi-Fi dongle. Using this user can
send a further command to the robot.

III. RESULTS AND DISCUSSION
Experimental Result

This Pick and Place robot have 3-DOF, for the
movement of arm servomotor is used because of torque
needed for lifting the weight. For to control the base arm
of the robot which is used for horizontal and vertical
direction, 3kg servo motor has been used. Within the
distance of 150m the robot can be controlled, using Wi-
Fi. Python is a programming language used in raspberry
pi for controlling arm and wheel of the robot.
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Distance Vs Delay
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Figure 10 -Distance (m) Vs Delay (sec)
IV. CONCLUSION

This paper proposes a pick and place robot that was
controlled by human using smartphone over a distance.
These kinds of robots are used in industry to save the
human effort. The power required for this robot is low.
The components required for this project is simple
enough and the programming required is basic. This
robot should be further developed, so that it can be
assigned to do tasks, which would be difficult for
humans to do.
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