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Abstract—Some of the major problems that our world is
facing is terrorism, emergency evacuation operations and rising
revolts. The human intervention in some cases may be
hazardous to humans. The development of remote controlled
unmanned ground vehicle assists humans in active combat and
can collect the data from areas where human intervention is not
possible.

Our UGV system has two parts one is the controlling unit of
the UGV which tracks, monitors, controls and records the data
from the UGV. The other part is the moving part which has
various sensors and circuits that record and transmit the
surrounding environmental changes to the control unit.
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l. INTRODUCTION

The Remote Controlled Unmanned Ground vehicle has a
various sensors and circuits placed on it. These sensors and
circuits sense the changes in the surrounding and transmit the
data to control station. These UGV receive commands from a
distant operator through wired or wireless communication.
Unlike the autonomous UGV which can self assist , remote
controlled UGV’s require command input from the human
controller. The Camera and other vision Sensors can provide
the live feed of the location. The humidity temperature
sensors can provide the surrounding environment data.
Proximity sensor used can detect any metal or land mines laid
below the ground. The gps device can give the location of the
vehicle. [2]

The use of UGV can help in gaining information in
hazardous condition or where human intervention is not
possible. These UGV have a wide variety of use. The military
applications of the UGV can be for target locating,
surveillance and recoinnassance. These UGV’s have a great
scope in space applications, agriculture, rescue and recovery
operations, supply chain management etc., The foster milon
talon swords are UGV’s designed by the US army to assist
soldiers in active combat. DRDO’s DAKSH is another UGV
designed by DRDO for detecting IED’s and diffusing
them.[4]

1.  OBJECTIVES
The objectives of UGV are:

e The UGV’s are built to undertake missions such as
border patrol, reconnaissance and target acquisition.

e Toassistin recovery and rescue operations .

e Surveillance in remote places.

e To collect and record environmental changes in
inhabitable places.

e To detect landmines.

Il. SYSTEM ARCHITECTURE

The mechanical design of the UGV demand for a robust
design which makes the UGV operable in terrain and harsh
environmental conditions. The chasis designed should be
capable of holding the weight and pressure exerted on the
UGV. The electrical design consists of different batteries and
power supply, as different sensors and different components
use different power supply. [2]

The UGV uses four dc motors for the movement of
vehicle. The web IP camera at the front of the vehicle allows
you to have the live video of the location using which you
can steer the vehicle. The obstacle detection system designed
using HC-SR 04 sensor helps in knowing the distance of the
obstacle from the vehicle.[3]

The UGV consists of various parts. Each part performs a
specific function. The various parts in the architecture are ;

A. Moving part

Fig 1(a) Moving part
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The moving part has an on board system on the UGV and
an control unit.The onboard system is placed on the vehicle
and consists of arduino microcontroller and motor drivers that
allows the movement of the vehicle. The micro conntroller is
connected to a NRF 24L01 radio module which receives
signals from the control unit. The control unit has a joystick
module connected to the arduino microcontroller, the NRF
24101 module transmits the data from the joystick to the
onboard system.[2]
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Fig 1(b) Block diagram of Moving part

B. Surrounding Monitoring System

Fig 2(a) DHT22 sensor

Fig 2(b) HC-SR 04

The surrounding monitoring system uses a DHT22 sensor
to record the temperature and humidity of the surrounding. A
HC-SR 04 sensor helps detecting obstacles in front of
vehicle. The DHT22 and HC-SR 04 sensors are connected to
an arduino. The arduino has a NRF 24L01 radio module
connected which transmits the data recorded on the on board
system. Control unit has a receiver part having a NRF24L01
module connected to arduino which receives data from on
board system and is displayed on the computer.[1][3]
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Fig 2(c) Block diagram of surrounding monitoring system
C. Metal Detector
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Fig 3(a) Metal detector circuit

Fig 3 (b) Proximity sensor

The metal detector uses a proximity sensor to detect any
metal objects laid underground. The proximity sensor on the
on board system is connected to a HT12E encoder which is
capable of transfering 12 bit parallel data using an RF
transmitter. The control unit has a receiver RF module
connected to a HT12D decoder which is conneted to the
arduino. Whenever a metal is detected the transmitter RF
module transmits an active high signal. The receiver RF
module receives the active high signal to the Decoder. The
decoder decodes the signal and transmits data to computer
through arduino.[1]
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Fig 3(c) Block diagram of metal detector
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D. Tracking

Fig 4(a) Tracking device

The tracking sytem of the vehicle uses a neo-6M GPS
module.

GPS module is placed on the on board system and is
connected to a arduino. The Latitude and longitude co-
ordinates along with date and time are transmitted from the
on board system using NRF module. The control unit has a
NRF module connected to arduino which receives the co-
ordinates , date and time from the on board system and
displays it on the computer.[4]
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Fig 4 (b) Block diagram of tracking system

E. Equations

The surrounding monitoring system uses DHT sensor
and a HC-SR 04 sensor. The DHT sensor monitors the
temperature and humidity of the surrounding. The HCsr04
calculates the distance of the objects surrounding the vehicle.
The HCsr04 sensor is ultrasonic sensor that sends the sound
waves from transmitter, the sound waves hits the object and
reflects back. The time taken by the wave to travel the
distance is used to calculate the distance of the object.

The DHT sensor records the temperature and humidity of
the surrounding and feeds to the microcontroller. The
microcontroller uses the values of temperature and humidity
to calculate the speed of sound waves in the surrounding.

The relation below gives the speed of the sound:

soundspeed = 331.4 + (0.606 * temperature) + (0.0124 *
Humidity);

Using the sound speed the distance of the object from the
UGV is calculated.
The formula for distance of the object is given by
Distance = (duration/2)*sound speed in cm
Duration= Time taken by the sound waves to travel and

detect the objects. Obtained by sonar iterations.

IV. ADVANTAGES AND APPLICATIONS
A. Advantages

e Reduced manpower for surveillance
purposes.
e Human intervention in  hazardous

conditions can be avoided.

e No need for humans to travel and record
surrounding environment data.

e Reduce combat fatalities.

e Loss of lives caused by overstepping on
land mines can be avoided.

B. Application
e Assist soldiers in active combat.
e Helps in Surveillance, reconnaissance and
target acquisition.
e  Space applications.
e  Agricultural applications.
e  Supply chain management.
e Help provide supplies to soldiers.

V. CONCLUSION

The reliability on humans in emergency situation is reduced,
saving lives of soldiers and other servicemen. These UGV
can assist and provide supplies to soldiers in active combat.
The development in field of UGV’s has resulted in making
lives easier and reducing risks. The human intervention in
hazardous condition can be avoided to much greater extent
and manpower used can be reduced.
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