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Abstract: 

Unmanned ground vehicle is an autonomous vehicle that mainly capable to do tasks independent of humans.  Automated vehicle 

works during off road navigation and mainly used in military operations.  The radio environment on electrically small platforms is changing 

rapidly.  In order to support high speed audio and video, processing needs higher data rates concerned with sending and receiving data packets.  

To create a prototype designed to accurately estimate the value of potential security vulnerabilities in unmanned platforms to strengthen security 

against the Army personnel using MIMO concept.  
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INTRODUCTION: 

An unmanned ground vehicle (UGV) is actively 

being developed for both civilian and military use to mainly 

perform dirty and dangerous activities.  UGVs are the focus 

of many research projects for both military and civilian 

applications and the UGVs are used in different kind of 

applications like security service, riot control, military, 

surveillance,  hostage situation, police, border patrol and law 

enforcement the related   examples are explosives and bomb 

disabling vehicles. Requirements towards varying capability 

of designing Unmanned Ground Vehicles are today saving 

lives and also prove critical supporting capabilities in 

military operations worldwide [1]. UGV’s work more 

effectively in Environmental conditions where heat, cold, or 

nuclear, chemical and biological contamination in the 

warfare. Therefore, UGV can be used to augment the 

soldiers’ capability in the field of military operations.  In 

general, an UGV is controlled by a human operator at a 

remote location through communications link.  Overall 

cognitive processes are provided by the operator based upon 

sensory feedback from either line-of-sight visual 

observation or remote sensory input such as video cameras. 

Using the multiple sensor of UGV [3], the ability to directly 

obtain and view critical information are provided to the 

operators in a timely manner, and to obtain this information 

from areas that would be considered to be high risk before 

the advent of UGVs.  Wireless technology is one of the 

main areas of research in the world of communication 

systems today and a study of communication systems is 

incomplete without an understanding of the operation and 

fabrication of antennas.  The design and simulation of 

MIMO antenna is implemented for the improvement of 

communication performance, both the transmitter and 

receiver end uses the multiple antennas in order to provide 

multi-input multi-output function; using the MIMO concept 

significant increase in data throughput and link range 

without additional bandwidth.  It uses the advanced antenna 

diversity schemes, spatial diversity/ multi access systems. 

 

UNMANNED GROUND VEHICLE  

A remote-operated UGV is a vehicle that is controlled 

by remote control station with a communication link [2].  

UGV should capable of  sending and receiving telemetry 

and sensor data, video/audio to remote control station, as 

well as interacting with an environment where the UGV is 

capable of autonomous driving based on waypoints and 

basic obstacle avoidance, and capable of driving controlled 
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by human interface from far away [4].  For this we develop 

the UGV for autonomous moving using a variety of sensing 

techniques. The proposed UGV consists of many 

sophisticated-designed systems such as navigator, obstacle 

detection sensory devices  

 

Fig 1.1 Block diagram of the UGV 

incorporated, wheel activator for controlling the vehicle and 

network device for communication between UGV and 

remote control station [5].   

 

Existing System: 

UGV are classified into two types based on its 

operation, 

 Remote operated 

 Autonomous operated 

The remote operated UGV needs human help to operate via 

communication link.  All the operation carried out is 

observed by means of direct visual observation or sensory 

operation [7].  An autonomous vehicle which can operate 

without human intervention takes decision by itself and it 

also has the ability to learn the outer environment conditions 

independently.    

The environment conditions are sensed by means of 

various sensors fitted over vehicle [10].  It take decision of 

its own and sends information to the human operator here it 

uses the antenna to connect over a network via base station.  

The front and back connected cameras send information 

simultaneously to the human operator where it needs more 

data rate to transmit data over the channel [9].  The system 

using the normal transceiver is capable of delivering the 

packets with some delay and loss in data packets.   

 

MIMO FOR RELIABLE MILITARY AND 

SURVEILLANCE PURPOSE: 

 

MIMO wireless systems have antenna arrays at 

both the transmitter and receiver terminals.  The 

requirements of the antenna element at the terminal are as 

yet not well-defined but will include (for commercial 

reasons) low volume [8], low antenna profile, light weight 

and cheap while maintaining good electrical properties such 

as return loss and isolation    (-20dB)[6].  The pattern 

coverage for a terminal should be as omni-directional as 

possible since the location of the base station is unknown., 

but the patterns are subjected to direct energy away from the 

circuit board of the device, i.e. laptops, PDAs and handsets, 

so that electromagnetic interference (EMI) is reduced. 

NEED FOR MULTIPLE ANTENNAS: 

The radio environment on electrically small platforms is 

changing rapidly. Until recently one radio was used in 

isolation and was usually connected to only one antenna.  

The situation today is very different: there is usually more 

than one radio used at once for example a handset may have 

4 cellular bands, GPS and Bluetooth.  Sometimes WLAN 

radios are also present.  This means that more RF filtering of 

signals is necessary.  It is also becoming common for each 

radio to use more than one antenna in order to create 

diversity or for MIMO applications.  MIMO makes use of 

multipath in order to improve the signal quality and 

reliability.  A MIMO system generally uses more than two 

antennas or multiples of 2 can be a more powerful technique 

than diversity switching for improving a communications 

link [11].  As shown in the block diagram the back end 

modules such as network switch, front camera and back end 

camera captures the required data and will send 

simultaneously to the human or computer system through 

the connected network.  MIMO can be incorporated to 

support the UGV by providing required data rates. 
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DESIGN OF A MIMO MODEL FOR UNMANNED 

GROUND VEHICLE: 

 

The long term evolution is the term given to 4G 

mobile communication networks where the data rates are 

guaranteed one.  Multi input Multi output is one of the 

technologies used to improve system reliability and data 

transmission speed.   

The MIMO based array model gives the significant 

isolation between patch elements with little bit variations in 

input ports and port placements. 

 

Fig 1.2 Configuration of MIMO array for UGV 

  Beam forming concept increases cell range and 

coverage by concentrating on radiated energy [12], within a 

narrow beam and directing it towards the user but not the 

entire cell. 

 

RESULTS: 

The considerable amount of data rates is achieved 

using the designed MIMO patch where the signal to noise 

ratio is between 12-dBm to 20 dBm which is a desirable 

SNR ratio. 

 

Fig 1.3 Radiation area which the 

maximum radiation is achieved 

            
Fig 1.4 Desired frequency 

 

 

Fig 1.5 Radiation pattern 

 

 

Fig 1.6 3D radiation pattern 

CONCLUSION: 

HFSS software has been used to design a MIMO 

patch model; the significant amount of frequency is 

achieved, where the patch antennas exhibit large 

electromagnetic signatures at certain frequencies outside the 

operating band.  Therefore the work can be enhanced and in 

future we can implement the MIMO design to fields 

concentrating on military and unmanned vehicles. 
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