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Abstract — This paper presents an approach for espionage
purpose at remote and border areas using multifunctional robot
based on HTTP protocol. This robotic vehicle has the caliber to
substitute the solider at border areas to provide surveillance.
The robotic vehicle works in automatic mode with the help of
sensors and in manual mode via instructions from webpage. The
medium of communication used for this purpose is internet. This
multisensory robot used to detect human, metal, harmful gases
and fire at remote and war field areas. Typically, wireless
security robot obsoletes due to limited frequency range and
limited manual control. In order to overcome these limitations,
we are using Raspberry Pi 3 embedded board coded with
python programming. Using this system one can monitor and
control the military robot from anywhere in the world using l1oT.
This system is also enhanced with the use of renewable resource
of energy by equipping with solar panel. An autonomous
operation is controlled by ultrasonic sensor. Manual operation
is controlled by the direction keys in the webpage and a camera
is used for live streaming purpose and change the path of robot
according to real time information of surrounding.
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I. INTRODUCTION

The robot is basically a machine which can be
programmed by a computer to carry out a series of complex
operations automatically. With the development in
technology, scientists come up with new ideas and
inventions. Robots are now becoming an essential part of
human life. The robotic technology can be used in various
areas like hospital, industries and factory [1]. Besides these
areas, this technology is also used in Defense forces, Security
systems and many dangerous mission execution [3].

Multifunctional robot is one of the technology used in
order to substitute the solider at border areas to provide
surveillance. The robot operates in an automated mode using
ultrasonic sensors fitted on the robot for navigation. It can
sense the obstacles in the path it moves. The robot also senses
harmful gases, metals etc. [2]. During manual mode the robot
is operated via a webpage. The direction keys in the webpage
are used for the control the path of the robot. All the above
operations are on the whole controlled by a Raspberry Pi
which is powered by a solar panel.

In war field areas, robot is usually miniature in size so that
they are capable enough to enter into tunnels, mines and
small holes in building and also have ability to survive in
difficult climatic conditions for a longer period of time [2].
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But still there are some problems in earlier developed
military robots.

A. Existing System

« Existing robots were operated within a limited range as they
are based on RF technology, ZigBee and Wi-Fi.

« Earlier, most of the robots used battery as a source of power
supply which reduces the usage of the robot for a longer
period.

« Previously, the surveillance robots were used to sense only
one or two physical entities.

 Earlier developed robots used GSM module for their
communication which operates within a limited range [5].

B. Proposed System

» Use of Raspberry Pi will enhance wide range of coverage
as it is a Wi-Fi enabled device.

« Using solar panel as a source for power supply which is a
renewable source of energy makes it energy efficient.

« Used to detect more than 3 physical entities.

« Used to send alert messages to the user via way2sms which
operates in limitless range.

Il. WORKING PRINCIPLE

The main principle of the circuit is to detect the presence
of living objects like human using PIR sensor, obstacles using
ultrasonic sensor, hazardous gases using gas sensor,
temperature is detected using temperature sensor and fire is
detected by flame sensor [2]. The wireless robot is operated
via a webpage created for the control of the robotic vehicle.
The data is transmitted through the webpage for the control
operation. Using the received data, robot is operated in the
manual mode of operation.

11l. PROPOSED CIRCUIT DESIGN
This multifunctional robot consists of 4 modules which
have their own functionality as follows:
1) Power Supply Module
2) Sensor Module
3) Communication Module
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Fig.1: Block Diagram of Robotic Vehicle

The block diagram consists of a Raspberry Pi which is the
principal component of the robot. It is powered by means of
a solar power system [7]. Since it cannot provide continuous
supply to the robotic vehicle, a rechargeable battery is used
to provide consistent power supply to the vehicle and it is
connected to the solar panel.
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Fig.2: Circuit Diagram of Robotic Vehicle

When any sensors becomes active, it sends an alert
message via way2sms to the user in the registered mobile.

L293D is a Motor Driver IC which allows DC motor to
drive on either direction. L293D can control a set of two DC
motors simultaneously in any direction. It means that we can
control two DC motor with a single L293D IC. It works on
the concept of H-bridge. H-bridge is a circuit which allows
the voltage to be flown in either direction. This voltage is
required to drive the motor in either clockwise or
anticlockwise direction.

In the above circuit diagram,
M1: Motor 1

M2: Motor 2
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IV. MODES OF OPERATION
» Manual mode
» Automated mode
MANUAL MODE:

In manual mode, a webpage is created for the control of the
robotic vehicle. When any type of warning is sensed, it can
be viewed through the camera that is interfaced with
Raspberry Pi so that robot can be directed manually.

Step 1: Manual mode of operation is initiated by the creation
of webpage.

Step 2: The direction symbols are designed by writing a
program.

Step 3: The press of ﬁ is set for forward and @ is set for
backward movement. <=3 is set for left and =) is set for
right movement of the robot.

AUTOMATED MODE:
Step 1: Robot is initialized for automatic mode of operation.

Step 2: Information from various sensors are used as input.
Sensors used for this purpose include

1. PIR SENSOR:

PIR sensor is used to detect the presence of living beings
by sensing the heat radiation emitted by the living beings. It
is a highly sensitive sensor.

2. GAS SENSOR:

Gas sensor is used to detect the existence of harmful gases
like LPG, CO when the gases exceed their defined voltage
level.

3. METAL DETECTOR:

Metal detector is employed to detect the presence of metals
in the surrounding using the principle of electromagnetic
induction.

4. TEMPERATURE SENSOR:

Temperature sensor is used here to detect weather
conditions. As the temperature sensor is an analog device, a
separate ADC is integrated with it to produce a digital value.

5. ULTRASONIC SENSOR:

Ultrasonic sensor can measure the distance to an object by
using sound waves [6]. By sending out a sound wave at a
specific frequency and listening for that sound wave to
bounce back, the distance is measured [4].

6. FLAME SENSOR:

A flame sensor detects the presence of fire or flames. In
extremely hazardous environments, flame sensors work to
minimize the risks associated with fire.

V.CONTROL FLOW DIAGRAM

—» DMlznual mode

Foobot moving
forward

Y

Video strezming
via Camera

YES ¥

Prass “{|” for forward, )" for
backward, ‘=" for right &
=" for left

Is 5TOP
button
pressad?

ML

5l
L
L

Antomatic mode

Moves backward, then
laft & finally right

Sand slert messages
viz WaylEhE

Fig.3: Control flow diagram

V1. IDENTIFICATION OF CURRENT POSITION OF THE
ROBOT
The current location and position of the robot is given by
GPS (Global Positioning System). It is a satellite based
navigation system which provides the current location by
providing the global coordinates with minimum distance
coverage [8].

During the automatic mode of operation of the robot, GPS
plays a major role in defining the current position and
location of the robot for its further navigation [6]. When the
automatic mode is initiated, the data is received from the
satellite and it is redirected to the google maps to determine
the current location of the robotic vehicle.
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VII. SOFTWARE USED
The wireless multifunctional robot is implemented by
programming it in Python programming language which has
the complete feature for Raspberry Pi embedded board.

Python is an interpreted high-level programming language
for general-purpose programming.

VIII. RESULT

Using this machine, one can monitor the real time
information of the surrounding. The proposed system is
practically used to monitor the war field and risky areas, to
detect human, hazardous gases, fire, obstacles, metal and
temperature of the surrounding. The following figure shows
a message received as a result of detection of an obstacle and
a metal in the environment in which the robot is controlled.

IM-WAYSMS

SMS

8754136002:

OBSTACLE DETECTED

Sent via Way20nline.
Download http://bit.ly/WAY22

8754136002:
METAL DETECTED

Sent via Way20nline.
Download http://bit.ly/WAY22

Fig.4: Message received via Way2SMS

The following figures shows the implementation of the
robotic vehicle with the components.

Fig.5: Robot equipped with solar panel
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Fig.6: Front view of the robot

The following figure shows the webpage created for
controlling the robot in manual mode using the direction
symbols. In this webpage, we obtain the temperature of the
real time surrounding as well as the distance at which the
obstacle is present.

DISTANCE: 128.21 cm

Fig.7: Webpage for manual control of the robotic vehicle

IX. CONCLUSION

The main purpose of the proposed system is to overcome
the limited operational region. The earlier robot in war field
application used Wi-Fi and other local networks which has
very limited range of operations. As the proposed system
employs solar power as its power source and wireless camera
for live streaming purpose, it makes the system cost effective
compared to other proposed systems. This robotic vehicle
with a number of modules can be used as surveillance robot
for security purpose and also in emergency rescue operations
where humans cannot find best results. The user is also
alerted about the intruder prior to his premises.

IJERTV71S030046

www.ijert.org 51

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



Published by :
http://lwww.ijert.org

International Journal of Engineering Research & Technology (IJERT)

| SSN: 2278-0181
Vol. 7 Issue 03, March-2018

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

REFERENCES
Zadid Shifat, A. S. M., Md Saifur Rahman, Md Fahim-Al-
Fattah, and Md Arifur Rahman, "A practical approach to
microcontroller based smart phone operated robotic system at
emergency rescue scheme." In Strategic Technology (IFOST),
Cox's Bazar, Bangladesh, 2014 9th International Forum on, pp.
414-417. IEEE, 2014.
Pavithra, S., and S. A. Siva Sankari. "7TH sense-a
multipurpose  robot  for  military." In  Information
Communication and Embedded Systems (ICICES), Chennai,
India, 2013 International Conference on, pp. 1224-1228. IEEE,
2013
Jain, Khushwant, and Vemu Suluchana. "Design
and Development of Smart Robot Car for Border Security."
International Journal of Computer Applications76, no. 7, 2013.
Mohammad, Tarek. "Using ultrasonic and infrared sensors for
distance measurement.” World Academy of Science,
Engineering and Technology 51 (2009): 293-299.
Binoy, B. Nair, Abhinav Kaushik, T. Keerthana, Aswathy
Sathees, P. Rathnaa Barani, and Aswathy S. Nair. "A GSM-
based versatile Unmanned Ground Vehicle." In Emerging
Trends in Robotics and Communication Technologies
(INTERACT), Chennai, India, 2010 International Conference
on, pp. 356-361. IEEE, 2010.
Alexandre S. Brandao, Andre S. Sasaki, Carlos R. Castelano
Jr., “Autonomous Navigation with Obstacle Avoidance for a
Car-Like Robot.” In Robotics Symposium and Latin American
Robotics Symposium (SBR-LARS), Fortaleza, Brazil, 2012
International Conference on, pp. 104- 126. IEEE, 2012.
Ahmed, A. S. M. A, Labina Alamgir, Abu Nayeem, Devzani
Sharma, Bishwajit Banik Pathik, "Devising a Solar Powered
Standalone Vehicle using GSM Communication Network." In
Proceedings of the IEEE International Conference on Electrical
Information and Communication Technology (EICT), Khulna,
Bangladesh, pp. 66-71. IEEE, 2014.
Harindravel, Letchumanan. "Mobile Robot Surveillance
System with GPS Tracking." (2013).

IJERTV71S030046

www.ijert.org 52

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



