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Abstract— It is very important to obtain the precise 

localization of robotic vehicles as it is required in many 

applications. Here we suggest the precise localization system 

for ground robotic vehicle. This system works in real time 

and provides accurate position of ground robotic vehicles. To 

obtain the localization of robotic vehicle the radio frequency 

identification (RFID) technology is used. The proposed 

system is an embedded system which consists of an RF 

Receiver for localization, a mobile robot for navigation and 

IR Proximity sensors for obstacle detection and avoidance 

during navigation. It travel to a designated location through 

continuously monitoring Radio signal strength from RF 

Transmitter in the vicinity, localizing itself, and calculating 

the path to the destination. 
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I. INTRODUCTION 

Nowadays technologies updated from day to day. At the 

same time everything changes in to Machine instead of 

human beings. In this growth of technologies, robotics 

occupies a specific place in the growth. Robots are used in 

extreme condition, where man cannot go and do work. 

Embedded system highly contributes to robotic control.  

Different types of robots are there such as Fixed Sequence 

Robot, Variable Sequence Robot, playback Robot, 

Numerical Control Robot, and Intelligent Robot. In 

proposed system we are using the intelligent robot of 

surveillance robot. Robots can be applied in many 

applications including exploration and mapping, 

surveillance and reconnaissance, patrol and monitoring, 

victim identification in hazardous environments. Wheeled 

mobile robot (WMR) has been applied to commercial 

applications for years. As the cost of robots goes down and 

as robots become more compact the number of military and 

industrial applications of surveillance robot systems 

increases. Primary importance in the design of surveillance 

robot systems is motion planning through obstacles.  

The main challenge in mobile robotics is 

localization of robotic vehicles and navigation. While 

Global Positioning System (GPS) is a widely used for 

outdoor operation, its accuracy is very limited when 

operating indoors due to limited satellite reception. By 

solving this challenge of indoor precise localization and 

navigation would be of greatly helpful for several 

applications such as navigational assistance for the blind, 

tour guide robots, inventory and asset tracking, healthcare, 

and defense [1]. With the primary application of radio 

frequency identification (RFID) being object identification, 

RFID technology has seen a significant growth. It can be 

used to efficiently identify an object and also precise 

localization of robotic vehicle [2] [5]. The RFID positioning 

robot will provide an accurate indoor navigation algorithm 

to be implemented for a versatile of applications [3] [4]. 

There are different localization schemes are 

available for ground robotic vehicles. Generally this scheme 

contains GPS, inertial sensors, radio signal or visual 

processing. GPS generally does not operate in certain 

environment such as indoor or in wild forests. Additionally 

it consumes more power [1]. 

This paper describes a navigation system for 

mobile robots which are assumed to move autonomously to 

a given goal in man-made environments and give precise 

location. 

II. PERVIOUS WORKS 

There are various localization schemes for ground robotic 

vehicles. Following are the techniques usually used for 

localization like GPS, inertial sensors, radio signals, or 

visual processing. 

A. GPS 

GPS most of the time not work properly in certain 

environments such as indoors or in wild forests. 

Additionally, the GPS operations consume power quickly. 

As an alternative, a localization system may use various 

waves including electromagnetic waves of various 

frequencies (e.g., common Wi-Fi radio, ultra wideband, 

RFID radio, Infrared) laser beam and ultrasound.  

The Global Positioning System (GPS) is a space-

based navigation system. GPS give the information about 

location and time anywhere on or near the Earth in all 

weather conditions but there is an unobstructed line of sight 

to four or more GPS satellites. The GPS unit received radio 

signals from 6 to 12 satellites at a time which are in space in 

the orbit around the earth. Every satellite contained atomic 

clock which is carefully set by NORAD several times every 

day. The information of latitude and longitude is provided 

by GPS device. Some may calculate altitude information. 

But the drawback of GPS is that the information related to 

altitude may not be accurate and depends on exclusively to 

pilot aircraft. The radio signals can give can good time and 

position of the satellite. The current time is subtracted by a 

GPS receiver from the time the signal was sent. This 

difference gives that how long before the sender sent the 

signal. The distance to the satellite is calculated by 

multiplying time difference by the speed of light.  GPS unit 

uses trigonometry to calculate location or position from each 

satellite's position and distance. For solving the geometric 

equations four satellites are required [2]. 

B. Vision Technique 

The other solution to find precise location of ground robotic 

vehicle is vision technique. These techniques are mostly 

depend on the recognition of an object or shape from images 

and often have restricted spatial and visional requirements. 

The performance of this technique usually depends on the 

environment in which the robot operates and this type of 

localization may failure frequently. Also they required a 

known map of the environment. Therefore the vision-based 

localization system is relatively costly and difficult to 

implement and maintain [1]. 
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C. Inertial Sensors 

Another solution for precise localization is use of inertial 

sensors which are used in positioning or navigation systems 

to detect movement. The operation of inertial sensors is not 

dependent on external features in the environment and they 

do not need an external reference as like the radio-based and 

the vision-based techniques. The inertial sensors mainly 

consist of accelerometers and gyroscopes (gyros). An 

accelerometer is used to measure specific force and a 

gyroscope measures angular rate. Much this type of inertial 

systems may require extremely accurate inertial sensors to 

maintain accuracy, which may causes high cost and 

calibration difficulty [1]. 

III. PROPOSED SYSTEM 

The main aim of this project is to develop a robot navigation 

system using RFID for an object. In this project the travel 

path of robot towards destination is automatic and this is 

identifies by RSS signal. 

The Fig 1 shows the block diagram of Robotic 

vehicle section of proposed system which includes AVR 

microcontroller, IR Proximity Sensor, RF Receiver Module, 

Motor driver and DC motor, GPS and Zig-Bee Module. Fig 

2 shows the block diagram of object or destination section 

which includes RF Receiver and power supply unit and 

battery. Fig 3.3 gives the block diagram of wireless 

connection to the PC/Laptop which contains monitoring 

software in PC/Laptop. 

As shown in Fig 1, AVR is used for processing the 

received signal from the set of sensors, location information 

from the GPS, and send these processed information’s on 

the receiver side, via Zig-Bee. Robotic movement is 

controlled by the ARM. In this robotic vehicle, GPS module 

can be used to give the location information to the ARM 

controller. Out four IR Proximity Sensors two are used on 

front side robotic vehicle and reaming two are used on back 

side of robotic vehicle. The Proximity Sensors are used for 

obstacle detection present in the path of robot. If obstacle is 

detected by robot it changes its path according to algorithm 

designed and try to reach towards destination point [2]. 

 
Fig. 1: Block diagram of Robotic Section 

 
Fig. 2: Block diagram of destination section 

 

 
Fig. 3: Block diagram of Control Unit 

The robotic vehicle contains RF Receiver which 

continuously receives the RSS signal coming from RF 

transmitter which is at destination location. According to 

strength of RSS signal robot travel to direction where the 

strength of RSS signal is maximum and try to reach the 

destination point by traveling minimum distance. 

Simultaneously Zig-Bee module placed on robotic 

vehicle sends the information of traveled path to the 

PC/Laptop. According to received information monitoring 

software generates map of robotic movement. Also this 

gives indication of whether the destination is achieved or 

not. Here GPS is used to give starting location of robotic 

vehicle.  

The object section as shown in Fig 2 contains RF 

receiver which continuously send RSS signal and also 

contains power supply unit. 

A. RF Module 

The Radio Frequency Module is a small electronic device 

which is used to transmit and receive radio signal between 

two devices. This wireless communication may be 

accomplished through optical fiber or through radio 

frequency (RF) communication. The frequencies commonly 

used by RF module includes ISM radio band such as 433.92 

MHz, 915MHz and 2400MHz. Short range devices may also 

use frequency available for unlicensed such as 315MHz and 

868MHz. An RF transmitter module is a small PCB circuit. 

An RF transmitter module is capable of transmitting a radio 

wave and modulating that wave to carry data. Generally RF 

Transmitter modules are implemented along with a micro 

controller. Microcontroller will provide data to the module 

which can be transmitted.  The main requirements of RF 

transmitters are maximum allowable transmitter power 

output, harmonics, and band edge requirements. An RF 

receiver module receives the modulated RF signal, and 

demodulates it. Two types of RF receiver modules are 

available they are: superheterodyne receivers and super-

regenerative receivers. Super-regenerative modules are a 

usually low cost and low power design which uses a series 

of amplifiers to extract modulated data from a carrier wave. 

Super-regenerative modules are generally imprecise as their 

frequency of operation varies considerably with temperature 

and power supply voltage. Superheterodyne receivers have a 

performance advantage over super-regenerative. A 

Superheterdyne receiver gives increased accuracy and 

stability over a large voltage and temperature range. The 

increased stability is achieved due to fixed crystal design 

which in turn leads to a comparatively more expensive 

product. 

Here in this paper RF315/434MHz ASK 

transmitter and 315/434MHz ASK receiver is used for 

precise localization of robot, avoiding the obstacles and to 

reaches the destination.    

B. AVR 

The ATmega328 is a low-power CMOS 8-bit 

microcontroller based on the AVR enhanced RISC 
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architecture. By executing controlling instructions in a 

single clock cycle, the At-mega 328 achieves throughputs 

future 1 MIPS per MHz allowing the system designed to 

optimize power use versus processing rate. The AVR core 

combine a rich instruction set with 32 general purpose 

working registers. All the 32 register are directly connected 

to the Arithmetic Logic Unit (ALU), due which in one 

single instruction executed in one clock cycle two 

independent registers can be accessed. The resultant 

architecture is additional system which helps in achieving 

throughputs up to ten times faster than conventional CISC 

microcontrollers. The At-mega 328 provides the following 

features:  

1) 4K/8Kbytes of In-System Programmable Flash with 

Read-While-Write capabilities,  

2) 256/512/512/1Kbytes EEPROM,  

3) 512/1K/1K/2Kbytes SRAM,  

4) 23 general purpose I/O lines,  

5) 32 general purpose working registers,  

6) three flexible Timer/Counters with compare modes,  

7) internal and external interrupts,  

8) a serial programmable USART,  

9) a byte-oriented 2-wire Serial Interface,  

10) an SPI serial port,  

11) a 6-channel 10-bit ADC (8 channels in TQFP and 

QFN/MLF packages),  

12) five software selectable power saving modes and A 

programmable Watchdog Timer with internal 

Oscillator,  

This allows very fast start-up combined with low 

power use. The 16 MHz Crystal Oscillator module is 

available to handle off-chip crystals that have a frequency of 

16 MHz. The crystal oscillator output is feed to the 

structure. As a selection by using a crystal, you can use an 

outwardly generate 16 MHz clock resource as input to the 

on-chip 16 MHz oscillator. 

IV. RESULT AND OBSERVATION 

 
Fig. 4: Comparison between GPS and result of designed 

system 

As shown in Fig 4 the red line indicate the result of GPS and 

green line shows the result of designed system. 

V. CONCLUSION 

We propose a low-cost, self-contained, precise localization 

system for small-sized ground robotic vehicles using the 

radio Signal Strength. In this proposed system robot find a 

shortest path to reach towards destination using RSS Signal. 
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