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Abstract— We propose and experimentally evaluate an embedded solution for the military application using vigilance 
robot. Vigilance robot is an electromechanical vehicle that walk on the six leg. The proposed system is used for enemy 
targeting and the detection of hazardous gas. The system comprises of a micro-controller, dc motor, servo motor, wireless 
camera, gas sensor, PIR sensor, zigbee model. Vigilance robot is done using microcontroller, DC motor interface for 
movement of six legs and servo motor interface for movement of gun which is used for enemy targeting. For continuous 
display of data (i.e. gas concentration) LCD display is employed. Vigilance Robot detects human using PIR sensor. The 
system is having gun mounted on its top. .Also wireless camera is mounted on the top of the robot. With the help of camera 
it is easy to observe surrounding environment in which robot is placed. The robot is placed in the remote places and data will 
be send to operator using zigbee module.     
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I. INTRODUCTION 
 
 Engineering is the potential field related to many 
applications which are useful to human being. To 
fulfill the demands of real-life scenarios, robotic 
systems need to satisfy many criteria of performance. 
One of these criteria is robot should be stable, speed 
of performance is fast and autonomous locomotion on 
rugged terrain. Another criteria is the ability of robot 
to perform sensory tasks specified by the user.  
 
The proposed system is having six legs. From their 
inherently multi legged characteristics, walking 
robots have more fault tolerant capability than 
conventional wheeled mobile robots. For instance, a 
failure in one leg of the hexapod robot may not cause 
catastrophic failure or instability in the locomotion. 
 
Most of the robot can be move only on the plain 
surface. But in real time application surface may not 
be plain all the time. Surface may be rough or wide 
ranges of terrain. Vigilance robot is able to work on 
such surfaces. The robot has one barrel gun turret 
through which bullet can be fired. It has one camera 
in synchronization with the turret.  
 
To aim the gun and view the road and the 
surrounding in which the robot travelling, wireless 
camera are installed on the top of robot. Wireless 
camera will send back real time video which can be 
seen on remote monitor in the base station from 
where the robot is being controlled and action can be 
taken accordingly. The robot can be controlled from 
base station by means of zigbee module. Gas sensor 
in the system will detect the leakage of gas if there is 
any hazardous gas present it will indicates or send the 
feedback signal to the controller and the controller 
will inform the about gas leakage. 

 
II. LITERATURE SURVEY 
 
Eccentric-type legged hexapod robot (the ELHR) 
which is  able to walk and run in a filed of rubble or 
even wreckage of collapsed buildings under human  
 
navigation is successfully implemented [1].They 
don’t want to repeat and verify the successful models, 
but to find a simpler and more effective mechanism 
to resolve the problem that how could robots walk in 
human environment. We designed the mechanism in 
simple and the body in symmetric in order to gain a 
good adaptability on rough terrain and a strong ability 
of surmounting obstacles.  
 
III. PROPOSED DESIGN OF VIGILANCE 
ROBOT 
 
Design part consist of hardware and software. The 
vigilance robot is design by using six DC motor one 
per each leg, interfaced with LPC2148 
microcontroller, servo motor for rotation of gun and 
continuously displaying temperature and gas 
concentration on the LCD display. 
A. Hardware Discription 

 
Fig. 1.Block Diagram of System 
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The system consists of following important modules  
1. Microcontroller 
2.  DC Motor and DC Driver 
3. Servo Motor and Servo Motor Driver 
4. LCD Module 
5. Power supply 
6. Gas sensor 
7. PIR sensor 
8. Zigbee module 

Microcontroller- The micro controller ARM7 
provided with all necessary conditions and its 
operations. This is heart of our circuit. This micro 
controller is 64 pin IC, having some inbuilt function 
as ADC, DAC etc. Also it contain PWM unit with six  
output. 
DC Motor and DC Driver-Since microcontroller 
cannot provide sufficient power required to drive the 
dc motor, we have used a driver circuit to drive the dc 
motor. For DC motor driver we have used L293D IC. 

 
LCD Module- The display section consist of 16*2 
LCD, which used to display gas concentration and 
temperature. This operation being performed and also 
display it on the screen. LCD interface is parallel bus 
which allow simple and fast reading/writing of data to 
and from the LCD. It needs +5V supply. 

 
Power supply-  Power supply is the first and most 
importantpart of our project. For our project we 
required 5V and 3Vregulated power supply. 
Following basic building blocks are required to 
generate regulated power supply. The AC mains 
supply is applied to 12V step down transformer. The 
transformer output is 12V Ac which is rectified using 
diode bridge. The output of diode bridge is 12V 
which is further filtered by 1000µf capacitor, and 
then  regulated using IC 7805.The output of 7805 is 
+5V which is required for LCD display. Another 
regulated IC used is LM117.The output of LM117 is  
3.3V which is required for ARM7 microcontroller. 
Also LED in series with 220Ω resister is used for 
power on indication. 
 
Gas Sensor-  The present invention provides a simple 
and relatively low cost way of performing a leakage 
test on the test system to determine whether or not the 
system is subject to leakage. The gas sensor will be 
fixed in the area where there is a chance of any gas 
leakages. If the system leaks, the sensor identifies the 
change and indicates that leakage exists. 

 
PIR Sensor- The PIR (passive infrared) sensor is a 
pyroelectricdevice that detects motion by measuring 
changes in the infra red levels emitted by surrounding 
objects . This motion can be detected by checking for 
a high signal on a single input output pin. 

 
ZigBee module- ZigBee is based on an IEEE 
802.15.4 standard. Though its low power 
consumption limits transmission distances to 10-100 

meters line of sight. Depending on power output and 
environmental characteristics ZigBee divices can 
transmit data over long distance by passing data 
through a mesh network of intermediate devices to 
reach more distance. 
B. Hardware implimantation 

 
Fig. 2. Flow of The Hardware System 

 
The system works as per following steps 
1. Connect the system to power supply and make it 

on. 
2. Initialize the LCD to display gas concentration 

value. 
3. Initialize the camera. 
4. Servo motors and DC motors are initialized. 
5. Sensors are initialized for detection of human 

and gas concentration. 
6. Initialize camera for continuous monitoring 

surrounding environment . 
7. For different kind of movements of robot select 

desired button from GUI. 
8. Serial port is initialized to start communication. 
9. Data captured by sensor is send to 

microcontroller. 
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10. Data on MATLAB screen is checked 
continuously and if object is detected then shoot 
button on GUI is pressed. 

11. Data which is required to shoot target is send 
serialy to microcontroller. 

12. When shoot command is received to 
microcontroller servo motor on robot will be 
triggered. 

13. Target is hitted. 
The above system is potential system and  could  be 
used in  
1. Military application as the terrain at military 
location is uneven and rocky where the wheeled robot 
cannot perform satisfactory. 
2.These robot do not have balancing problem as at 
any time the robot will have its three leg on earth and 
hence can be used on moon or other planet landing. 
3.Search and rescue operation at the place where the 
human being cannot reach that is at the time of 
leakage of hazardous gas and at the time of military 
emergency.    
 
IV. RESULT 
 
Extensive experimentation has been conducted on  by 
using proposed system. Few modules are described 
below: 
 
ARM7 is interfaced with  
i.PIR Sensor  ii. Gas Sensor  iii. DC Motor  iv. Servo 
Motor 
 

 
Fig. 3.GUI Display 

 
TABLE I. DISCRIPTION OF MOVEMENT OF THE 

VIGILANCE ROBOT. 

 
The soft buttons are linked with matlab program of 
every interface and works accordingly. 

The above system is robust and proven excellent with 
rough and terrain surface. 
 
CONCLUSION 
 
We can conclude that the implemented biologically-
inspired vigilance robot is robust. We can build 
machines that emulate features of animals and we can 
map analogy as it is seen around us and has a long 
history. Because animals are both structurally and 
functionally complex, it is obvious that a complete 
reproduction of any animal in hardware and software 
is not possible. Two words encapsulate what 
engineers find attractive about walking and  running 
of animals – speed and agility. Walking speed of 
cockroaches is fast. Vigilance robotbased on the 
biomechanics of cockroaches, have been specifically 
designed to include compliant features in their six 
legs.  
 
 The robot can be used in human restricted area at 
various places such as airplane, bomb diffusion with 
some modification in structure. This structure is one 
of the successful inventions for many robust 
applications. This robot is used in military application 
for enemy targeting. With a more robust device and 
more streamlined fabrication process, additional tests 
will further identify the design’s locomotion 
capabilities. Wireless communication using bluetooth 
has successfully used for controlling the locomotion 
of hexapod. Wireless camera mounted helps for 
analysing the location of site picture. 
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