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Abstract: 

 

In this modern INDIA, national security has 

become rough and tough day by day due to some 

factors like Terrorism, naxalism etc and we are 

losing our soldiers day by day. Hence to avoid 

that loss there is a need of contribution of 

electronics and communications in Indian 

military and defense sector. An unmanned 

ground vehicle (UGV) is a vehicle that operates 

while in contact with the ground and without an 

on board human presence. UGV’s can be used for 

many applications where it may be inconvenient, 

dangerous, or impossible to have a human 

operator present. Generally, the vehicle will have 

a set of sensors to observe the environment, and 

will either autonomously make decisions about its 

behavior or pass the information to a human 

operator at a different location who will control 

the vehicle. We have proposed four main 

specifications in UGV. The metal detector to 

check the possibility of a metal or a bomb and the 

robot has fire extinguisher. Camera is used to 

surveillance by using wireless technology. 

Finally, the alert message and location 

(coordinates) is sending from UGV to 

headquarters using GSM, GPS. This robot is 

controlled unmanned by using a RF technology 

for remote operation using a transmitter and 

receiver. Hence through this project we can avoid 

life threats at borders and war fields.  
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1. Introduction.          
 

Robotics has helped humans greatly in achieving 

everyday tasks. Robots are designed to work in 

any environment and perform task on behalf of 

humans. They operate under real-world and real-

time constraints where sensors and effectors with 

specific physical characteristics have to be 

controlled. In many cases, those robots are 

controlled manually to move from one destination 

to another. However a number of studies have 

been carried out on autonomous robots leading to 

a whole panoply of potential applications of these 

autonomous robots. An Unmanned Ground 

Vehicle (UGV) is a vehicle that operates while in 

contact with the ground and without an onboard 

human presence. This type of vehicle is 

controlled remotely. In the same context, an 

Autonomous Ground Vehicle (AGV) is a vehicle 

that is capable of sensing its environment and 

navigating from one place to another without any 

human intervention. 
 

2. LITERATURE SURVEY  

 

1. Fortunately, the Navy and Marine Corps 
are not alone in developing UGVs, as the 
naval applications of UGVs overlap 
significantly with Army applications. In 
parallel with naval efforts, development 
programs sponsored by the Army, the 
Defense Advanced Research Projects 
Agency (DARPA), and the Office of the 
Secretary of Defense (OSD) have been 
ongoing for 20 years. At the system level, 
much progress has been made in road 
following; less progress has been made in 
off-road, cross-country navigation; and 
very little has been made in autonomous 
navigation through complex urban terrain. 
Some of the progress has been achieved 
through better understanding of the 
problems and through better algorithms; 
much of the headway may be attributable 
to faster computation. 
 

2. Other government agencies are also 

developing UGVs or related technology: the 

National Aeronautics and Space Administration 

(NASA) uses UGVs for planetary exploration; 

the Department of Energy needs UGVs for 

nuclear site maintenance and coal mining; the 

Department of Homeland Security employs 
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UGVs for search and rescue; and the Department 

of Transportation is developing UGVs as cars, 

trucks, and buses that can drive themselves or 

assist a human driver. 

3. Commercial applications of UGVs are also 

beginning to be made—for example, in 

underground mining, strip mine haulage, crop 

harvesting, golf course 

 

3. Implementation: 
RF Transmitter and Receiver: 

 

 
 
UGV: 

 

WORKING PROCEDURE and FUTURE SCOPE 

We successfully built a prototype that works 

automatically in manual control mode using 

metal detector intelligent fire extinguisher, 

surveillance camera, GPS and GSM technologies. 

The metal detector will be fixed in the 

predetermined area to check the possibility of a 

metal or a bomb. If there is an existence of metal 

in that area, the metal detector is successfully 

identifiing the metal and processes this data to the 

controlling unit. If something unexpected bomb 

blast happen in War field, the Robot that can be 

moved through a model structure, towards the fire 

field and then extinguish it with help of a Blower. 

The blower is successfully responding 

immediately after fire detection. Hence it also 

working as an Intelligent Fire extinguisher 

vehicle. Rather than above specification we also 

interfaced a camera in vehicle which is 

successfully working, where it can be used to 

collect information of enemy terrain or 

trespassing and making a strong surveillance by 

using wireless technology. Finally, most 

important feature is, the alert message and 

location (coordinates) of both bomb detection and 

fire detection is send from UGV to headquarters 

and units nearby using GPS. The GSM is working 

precisely with no delay in sending 

messages.TheGPS is working excellent with 90% 

success rate.  

           In this manual control mode, UGV is 

capable of been travelling from one place to other 

place without human interference and It adjust its 

strategies and measurements based on navigation 

commands given by the controller. We strongly 

feel, self control robots are very helpful for 

military purposes that are operated outdoors. This 

UGV can undertake operations like surveillance, 

border patrol and in active combat both as a 

standalone unit in coordination with human 

soldiers in manual mode. Our future work is on 

developing arm controlled mode or gesture 

controlled mode along with the command control 

mode and automatic mode. . Hence through this 

project we can avoid life threats at borders and 

war fields. 

 
4. Related Work: 

 

The brief introduction of different modules used 

in this project is discussed below: 

 

 

Raspberry Pi -3 Model B: 
 

 
 

 

 The Broadcom chip used in the Raspberry 

Pi Model A, B and B+. The BCM2836 is a cost-

optimized, full HD, multimedia applications 

processor for advanced mobile and embedded 

applications that require the highest levels of 

multimedia performance. Signed and optimized 

for power efficiency, BCM2836 uses 

Broadcom's VideoCore® IV technology to enable 

applications in media playback, imaging, 

camcorder, streaming media, graphics and 3D 

gaming. 
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Features: 

 Low Power ARM1176JZ-F Applications 

Processor 

 Dual Core VideoCore IV® Multimedia 

Co-Processor 

 1080p30 Full HD HP H.264 Video 

Encode/Decode 

 Advanced Image Sensor Pipeline (ISP) for 

up to 20-megapixel cameras operating at 

up to 220 megapixels per second 

 Low power, high performance OpenGL-

ES® 1.1/2.0 VideoCore GPU. 1 Gigapixel 

per second fill rate. 

 High performance display outputs. 

Simultaneous high resolution LCD and 

HDMI with HDCP at 1080p60 

 In build Wi-Fi and Bluetooth technology 

 

HT-12E, HT12D: 

 

 
 

HT12E is used to encode the data for RF 

Transmitter and HT12D is used to decode the 

data received by RF receiver. 

The HT12E Encoder ICs are series of CMOS 

LSIs for Remote Control system applications. 

They are capable of Encoding 12 bit of 

information which consists of 8 address bits and 4 

data bits. 

 
GPS: 

 
 

On NMEA input the receiver stores information 

based on interpreting the sentence itself. While 

some receivers accept standard NMEA input this 

can only be used to update a waypoint or similar 

task and not to send a command to the unit. 

Proprietary input sentences could be used to send 

commands. Since the Magellan upload and 

download maintenance protocol is based on 

NMEA sentences they support a modified WPL 

message that adds comments, altitude, and icon 

data. 

RMC - NMEA has its own version of essential 

gps pvt (position, velocity, time) data. It is called 

RMC, The Recommended Minimum, which will 

look similar to: 

$GPRMC,123519,A,4807.038,N,01131.000,E,02

2.4,084.4,230394,003.1,W*6A 

 

Where: 

     RMC          Recommended Minimum sentence 

C 

     123519       Fix taken at 12:35:19 UTC 

     A            Status A=active or V=Void. 

     4807.038,N   Latitude 48 deg 07.038' N 

     01131.000,E  Longitude 11 deg 31.000' E 

     022.4        Speed over the ground in knots 

     084.4        Track angle in degrees True 

     230394       Date - 23rd of March 1994 

     003.1,W      Magnetic Variation 

     *6A          The checksum data, always begins 

with * 
 

GSM: 
 

 
 

This GSM Modem can accept any GSM network 

operator SIM card and act just like a mobile 

phone with its own unique phone number. 

Advantage of using this modem will be that you 

can use its RS232 port to communicate and 

develop embedded applications. Applications like 

SMS Control, data transfer, remote control and 

logging can be developed easily. The modem can 

either be connected to PC serial port directly or to 

any microcontroller. It can be used to send and 

receive SMS or make/receive voice calls. It can 

also be used in GPRS mode to connect to internet 

and do many applications for data logging and 

control. In GPRS mode you can also connect to 

any remote FTP server and upload files for data 

logging. This GSM modem is a highly flexible 

plug and play quad band GSM modem for direct 

and easy integration to RS232 applications. 

Supports features like Voice, SMS, Data/Fax, 

GPRS and integrated TCP/IP stack. 

. 
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Metal Detector: 

 

This Tube Type Inductive Proximity Sensor 

Detection Switch NPN DC6-36V 4mm Normally 

Open switch LJ12A3-4-Z/BX is a component 

widely used in automatic control industry for 

detecting, controlling, and non-contact switching. 

When the proximity switch is close to some target 

object, it will send out control signal. When the 

metal approaches near-proximity switch sensing 

area, an Edy Current is induced in metal. Which 

in turn disturbs the magnetic field produced by 

the Inductive Proximity Sensor. This change is 

sensed by the sensor. 

Fire Sensor: 

 
Fire Sensor - 5mm IR Diode can work as a fire 

detection flame sensor module, fire source 

detection modules. This Flame Sensor can be 

used to detect fire source or other light sources of 

the wave length in the range of 760nm - 1100 nm. 

It is based on the YG1006 sensor which is a high 

speed and high sensitive NPN silicon 

phototransistor. Due to its black epoxy, the sensor 

is sensitive to infrared radiation. It can be used as 

flame Sensor for Smart Car. 

DC motor: 

 
D.C. motor is controlled by DC voltages and 

moves in forward, backward, left and right, 

direction according to the polarity of voltage 

applied. Mostly all mechanical movement which 

robot performs is accomplished by an electric 

motor. Electric machines are means of converting 

energy into mechanical energy. Electric motor is 

used to power devices. An example of small 

motor applications such as motors used in 

automobiles, robot, hand power tools and food 

blenders. Micro-machines are electric machines 

with parts the size of red blood cells and find 

many applications in medicine 

L293d DC Motor Driver: 

 

Microcontroller cannot supply the current 

required to run DC motor. So satisfy this 

requirement IC’s are used to drive the motor. The 

L293 and L293D are quadruple high current half 

–H drivers. 

Working of L293D The 4 input pins for this 

l293d, pin 2, 7on the left and pin 15, 10 on the 

right as shown on the pin diagram. Left input pins 

will regulate the rotation of motor connected 

across left side and right input for motor on the 

right hand side. The motors are rotated on the 

basis of the inputs provided across the input pins 

as LOGIC 0 or LOGIC 1.In simple you need to 

provide Logic 0 or 1 across the input pins for 

rotating the motor. 

Web Camera: 

 

A webcam is a video camera that feeds its image 

in real time to a computer or computer network. 

Unlike an IP camera (which uses a direct 

connection using Ethernet or Wi-Fi), a webcam is 
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generally connected by a USB cable, FireWire 

cable, or similar cable. 

 

 

Features: 

 

• Motion sensing - The Webcam takes a 

new picture when it detects motion. 

• Image archiving - You can create an 

archive that saves all of your Webcam 

images or only certain images at pre-set 

intervals. 

• Video messaging - Some instant 

messenger programs support Webcam 

video. 

• Advanced connections - Use wired or 

wireless methods to connect your home-

theater A/V equipment to your Webcam. 

 

LCD display: 

 

 
 

One of the most common devices attached to a 

micro controller is an 16x2 LCD display. This 

means 16 characters per line by 2 lines and 20 

characters per line by 2 lines, respectively. The 

project status will display on LCD. 
 

BUZZER: 

 

 
 

The buzzer produces a same noisy sound 

irrespective of the voltage variation applied to it. 

It consists of piezo crystals between two 

conductors. When a potential is applied across 

these crystals, they push on one conductor and 

pull on the other. This, push and pull action, 

results in a sound wave. Most buzzers produce 

sound in the range of 2 to 4 kHz. The Red lead is 

connected to the Input and the Black lead is 

connected to Ground. 

Results: 

 

The implementation of UNMANNED GROUND 

VEHICLE (UGV)is done successfully. The 

communication is properly done without any 

interference between different modules in the 

design. Design is done to meet all the 

specifications and requirements.  

 

 

CONCLUSION: 

 

In this project, a low cost Unmanned Ground 

Vehicle has been implemented using a Raspberry 

Pi, DC motors, a webcam, infrared, servo 

and ultrasonic sensors. The UGV operates in two 

modes: the remote controlled mode, and the 

autonomous mode. In the remote controlled 

mode, the user has complete control over the 

vehicle and moves the vehicle similar to a remote 

controlled car with live video streaming on a 

mobile application. 
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