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ABSTRACT 

   Infiltration has become a major concern for many countries in the world. It is inevitable to guard the borders 

of the country. Thus military personnel engage themselves from day to night at border fields but their precious lives 

are claimed by the land mines and infiltrators. Thus in an attempt to reduce the casualties of soldiers, Military Robots 

are made to detect the presence of land mines and also to shoot down the enemy by the command of personnel, they 

try to replicate the work of  a soldier and it is fully controlled by the army. This paper aims to reduce the casualties 

of soldiers claimed by land mine and militants and deployed in the places where human beings are inaccessible and 

in unhealthy environment. It is based on Zigbee communication, with the help of land mine detecting circuit, the 

land mine can be easily detected and removed safely by the personnel and by using onboard camera the real-time 

events are lively monitored to check any event of infiltration and to shoot the infiltrators with the onboard guns. The 

main feature in this project is, if in case the robot gets sighted and surrounded by the enemy, the robot will auto blast 

thus claiming the lives of infiltrators even at its time of its destruction. 
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1. INTRODUCTION 

       In this modern world, Technology has advanced a lot in each and every field. Defence is one of the primary 

considerations of a country for its modernization. Various old technologies have been replaced by modern methods. 

India has decided to modernize its army by using unmanned military surveillance system which is based on full 

automation techniques that do not require the continuous monitoring of soldier at the borders of Pakistan and 

Bangladesh. In the field of army, military robots can be used to substitute the soldiers to do tedious works. At present, 

during the process of finding the presence of land mines, it is very difficult for the soldier, to detect the land mines 

and also to keep a check at the infiltrators, thus it becomes a hectic work for the soldiers.  

Eventually military robots are employed to work under the control of military personnel, to detect the 

presence of land mines by using metal detector sensor, to check the event of infiltration by using cameras fixed on 

the robot and to shoot down the enemy by using on board guns as per the command of personnel.  

2. MATERIALS AND METHOD 

System Architecture: System architecture involves the description of main components used in the proposed 

system. 

A gear motor may be an AC or DC motor coupled with a gearbox or transmission. It is used for increasing 

the torque and reducing the speed and of the motor. It has two motor, one for the forward and backward motion and 

other for the left and right movement.  

 
Figure.1. Gear Motor 

An Infra-red camera is used for the vision during night time, it detects the infra-red energy and converts it 

into an electrical signal. It is used for viewing the border areas during the night time. 

 
Figure.2. Infra-Red Camera 

Metal detecting sensor is used to detect the presence of any metal piece nearby. In this metal detecting 

sensors are used for detecting the land mines under the ground. 

 
Figure.3. Metal Detecting Sensor 
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PIC 16f877 is a powerful, yet programmer friendly (only 35 single word instructions) CMOS FLASH-based 

8-bit microcontroller. It is used to give control to the robot for the pulse signal for the motor drive circuit. It involves 

a password authentication for the Zigbee communication. Thus making the robot to be controlled only by a single 

person. 

 
Figure.4. PIC Microcontroller 

These high-data rate communication standards require very low power consumption. There are three main 

devices of this technology which are used in networking Zigbee Coordinator, Zigbee Router, and Zigbee End device. 

 
Figure.5. Zigbee Communication 

3.  RESULTS AND DISCUSSION 

      The existing system has found its application in the field of army. Many countries had used this technology 

for its defense purpose. It has a PIR (passive infra-red) sensor to detect the presence of human being by collecting 

the information of temperature around that place. Thus it is used to know the human movement in that area. It also 

has a land mine detecting circuit to detect the presence of land mines. Thus by keeping these data, the operator of 

the robot can safely removing the land mines and robot can report the information of the human movement in that 

area. Since it is fully automated, it can shoot the enemy on the spot of sight with the help of onboard guns. This 

system is fully automated and so it does not require the help of human. 

Problems in Existing System: Although the existing system does not require the help of human, it suffers a serious 

drawback from this merit itself as fully automated robots operations have no control by the human, especially during 

the time of firing, the robot has to decide when to fire and only from the report of information given by the PIR 

sensor. Since PIR sensor is used to check the temperature difference in the surrounding, but heat is also exhibited by 

animals and all mammals, thus it can mistakenly shoot the animals. This is a severe drawback of the existing system. 

Proposed System: As PIR sensor cannot be able to distinguish between human beings and animals, PIR sensor is 

replaced by Infra-red camera which can be used to check the presence of any human being clearly and visibly. The 

main advantage of our proposed system is the complete control of the robot. It refers to a normal video game in 

which the player has the total control over the entire proceedings. This system is almost similar to it. In this events 

are lively monitored by a person in a safe place. The videos are sent live to the controller through Zigbee 

communication. Controller is the responsible person to take all the actions. Robot is used to find the landmines 

surrounding the area, if a mine is found it intimates it to the operator and he can send soldiers to that place to remove 

the mines. In case of any infiltration, the robot captures the video and sends it to the personnel and based on his 

command the robot will shoot the enemy with the help of on board guns. If a large amount of troops are entering and 

attacking the robot can go and hide in a safe place and the controller can send soldiers to that area thus eliminating 

their threat to our country. This is the future system of defence as it do not require the involvement of soldiers 

continuously, and they go for surveillance only when there is threat to counteract the enemy.  Besides all it has an 

auto blast feature, when enemy attack the robot in large numbers, based on the command of the personnel, it can 

explode. Thus it kills the enemy with a blast. It also has a voice recorder which is more or less similar to the black 

box in aero plane to know the voice recordings surrounding the place. 
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Figure.6. Block Diagram 

Expected Results: 

 A 12 v dc battery is connected to the terminals of the motors through a motor drive circuit, it is used to power 

the motor, thus by the guidance of the controller the robot makes its motion.  

 It is used to rover the ground areas for detecting the presence of land mines, if any mine is found it will 

report it to the personnel and they take corrective actions in removing the land mine.  

 With the use of Infra-red camera, the events are sent to the observer through the Zigbee communication, 

with the help video guidance, the operator command the robot to shoot down the enemy who is intruding in our area. 

The onboard guns are made to fire as per the command of the controller. The auto blast feature is used when the 

robot is trapped by the enemy. This makes the robot to be a single person user.  

 The Zigbee security is done by password authentication. Thus it does not allow any other to take control of 

the robot. Thus the robot is used multipurpose and complete control is made. 

 
Figure.7. Developed Project 

4. CONCLUSION 

     Soldiers are the most important persons for the security of a country, their lives should not be claimed 

cheaply by the land mines and infiltrators. Thus in an attempt to reduce the casualties, these robots are employed to 

substitute them to work in unhealthy and human inaccessible areas. In future robots with stealth techniques and 

invisible camouflages can be built to make it difficult to get sighted by the enemy.  

5. ACKNOWLEDGEMENTS 

A collective team effort is responsible for the development of the project. We specially thank our department 

of electrical and electronics engineering. 

REFERENCES 

Lee D.Y, Seo B.C, Kim S.S, Park S.H, Verification of Camera-Image-Based Target-Tracking Algorithm for Mobile 

Surveillance Robot Using Virtual Simulation, Transactions of the Korean Soc. Mech. A (or) B, 36 (11), 2012,       

1463-1471. 

Steenberg M.E.V, Washabaugh A, and Goldfine N, Inductive and Capacitive Sensor Arrays for In Situ Composition 

Sensors, Aerospace Conference, IEEE Proceedings, 1, 2001, 1/299-309. 

Won, Keiswetter D.A, and Bell T.H, Electromagnetic Induction Spectroscopy for Clearing Landmines, IEEE Trans. 

Geoscience and Remote Sensing, 39 (4), 2001, 703-709. 

Yaglmh M, Varol H.S, Low Cost Target Recognising and Tracking Sensory System Mobile Robot, Journal of Naval 

Science and Engineering, 4 (1), 2008, 17-26. 


