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Abstract- A vehicle tracking system is an electnoic device installed in a vehicle to enable the own or a third party to
track the vehicle's location. This paper proposedd design a vehicle tracking system that works usinGPS and GSM
technology, which would be the cheapest source o€hicle tracking and it would work as anti-theft sysem. It is an
embedded system which is used for tracking and pdiining of any vehicle by using Global Positioningystem (GPS) and
Global system for mobile communication (GSM). Thigdesign will continuously monitor a moving Vehicle ad report the
status of the Vehicle on demand. For doing so an BBC51 microcontroller is interfaced serially to a GM Modem and
GPS Receiver. A GSM modem is used to send the pasit (Latitude and Longitude) of the vehicle from aremote place.
The GPS modem will continuously give the data i.e¢he latitude and longitude indicating the positionof the vehicle. The
same data is sent to the mobile at the other enddm where the position of the vehicle is demanded. Mén the request by
user is sent to the number at the GSM modem, the stem automatically sends a return reply to that molte indicating the
position of the vehicle in terms of latitude and lagitude in real time.

Keywords — GPS, GSM, Vehicle tracking, Microcontroler

|. INTRODUCTION

The safety of private and public vehicles is a maoncern nowadays so having GPS vehicle trackysgem
ensure their safety while travelling. This vehittacking systentan be found in consumers vehicles as a theft
prevention and retrieval device. Police can folltve signal emitted by the tracking system to locatstolen
vehicle. Generally this system is meant to be liestdor the four wheelers but for country like ladvhere majority
of the people using two wheelers, here is the ofstapource of an anti-theft tracking system. Vehicacking
systems are commonly used by fleet operators éat finanagement functions such as routing, dispateivoard
information and security. Other applications in@uchonitoring driving behavior, such as an emplogéran
employee, or a parent with a teen driver. Vehiceking systems are also popular in consumer ehiat a theft
prevention and retrieval device. Police can sinfpliow the signal emitted by the tracking systend docate the
stolen vehicle.

The rest of the paper is as follow. We review edatechnology in section Il. In section Il we posed the design
of tracking system and implementation. We conclodework, advantages of device and future scogedation V.

Il. RELATED TECHNOLOGY

A GPS Technology:

The Global Positioning System (GBShe only fully functional Global Navigation Sgsn (GNSS). The
GPS uses a constellation of between 24 and 32 Mediarth Orbit satellites that transmit precise miave
signals that enable GPS receivers to determineltietion, speed, direction, and time. A GPS nezrieceives the
signals from at least three satellites to calcutfittance and uses a triangulation technique topatenits two
dimension (latitude and longitude) position orledst four satellites to compute its three dimemgiatitude,
longitude and altitude) position.
Therefore GPS is a key technology for giving devitse position. GPS was developed by the United eStat
Department of Defense. Its official name is NAVST&RS. It is originally used in military servicestlater
allowed the system available free for civilian @sea common good. Since then, GPS has become by winal aid
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to navigation worldwide, and a useful tool for mapking, land surveying, commerce, and scientifiestrs This
device we use a GPS receiver of HOLUX GR-67 series.

GPS parameters and specifications are given below.
Table-1 GPS parameters and specifications

Chipset SiRF Starlll Chipset
Receiver type 20 Channels ‘All in view’
GPS 200,000+effective correlators
Module Sensitivity for fast TTFF and high
sensitivity acquisitions
Protocol format NMEA-0183
Start-up times Hot start: 1 S, Warm start: 38S,
cold start: 42 S
Accuracy of Position 10 meters, 2D RMS
Power requirement 3.3~5.5VDC, 50mA
Working Temperature -10°C to +60°C
Command Statements GPGGA,GPGSA,
GPRMC,GPRSV

Figure-1: GPS Receiver

B. GSM Technology:
A GSM modem is a specialized type of modem whictepts a SIM card, and operates over a subscripbian
mobile operator, just like a mobile phone.GSM (Globystem for mobile) uses a process called cimwitching.
This method of communication allows a path to betdshed between two devices. Once the two dewices
connected, a constant stream of digital data &yeel. GSM networks consist of thee major systemsSthiéching
System (SS), The Base Station(BSS) and the Motat®oa(MS).

I.  The Switching System
The Switching system is very operative system imctvimany crucial operations are conducted, SS systeolds
five databases with in it which performs differéanctions. If we talk about major tasks of SS sysit performs
call processing and subscriber related functioh&s€ databases from SS systems are HLR, MSC, VLK, and
EIR. The MSC in cooperation with Home Location stgi (HLR) and Visitor location register (VLR), takare of
mobile calls and routing of phone calls. Authertima centre (AUC) is small unit which handles tleewsrity end of
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the system and Equipment identity register (EIRam®ther important database which holds cruciarmftion
regarding mobile equipments.

II. The Base Station System (BSS):
The base station system have very important rolaabile communication. BSS are basically outdoatsuwhich
consist of iron rods and are usually of high lend@88S are responsible for connecting subscribeiS) (f{d mobile
networks. All the communication is made in Radensmission. The Base station System is furtheddin two
systems. These two systems, they are BTS and B¥S.(Base Transceiver station) handles communicatsimy
radio transmission with mobile station and BSC @atation controller) creates physical link betwesabscriber
(MS) and BTS, then manage and controls functioris of

[ll. Mobile Station (Subscriber):
MS consist of a mobile unit and a smart card wiscéiso referred as a subscriber Identity Modul&jSard. This
card fitted with the GSM Modem and gives the usererpersonal mobility. The equipment itself is itiéed by a
unigue number known as the International Mobileiponent Identity (IMEI).
The GSM modem used in this device is SUNROM SIM@Jbie parameters and specification of our GSM modem
is given below.

Table-2 GSM Modem parameter and specification

Frequency band Quad band
850/900/1800/1900
Transmission 2 W @850/ 900 MHz
power 1 W @800/1900MHz

GSM Baud rate 9600
Modem Power supply 12V, 1A
Operating -40°C to 85°C
temperature

i

[
C€E 0980

Figure-2: GSM Modem
C. Microcontroller:

The microcontroller is the heart of this deviceslthe interface between the GSM module and thg &eeiver. A
microcontroller is a small computer on a singleegnated circuit containing a processor core, daganany, A/D
converter and programmable input/output periphetalghis device the microcontroller is programmiedsuch a
way that it stimulates the GSM modem in messagedmding when a request is send by the user. Micrtoobers
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are much smaller and simplified so that they cauite all the functions required on a single chifaving the
microcontroller is of great use, as it has low gesiost and add intelligence to the system.

I1l. DESIGN OF TRACKING SYSTEM

In this Paper it is proposed to design an embedgsim which is used for tracking and positionifiguoy vehicle
by wusing Global Positioning System (GPS) and Glolsistem for mobile communication (GSM).
In this Device AT89C51 microcontroller is used foterfacing to various hardware peripherals. Theent design
is an embedded application, which will continuouslgnitor a moving Vehicle and report the statushef Vehicle
on demand. For doing so an AT89C51 microcontradiénterfaced serially to a GSM Modem and GPS RexeiA
GSM modem is used to send the position (Latituds laongitude) of the vehicle from a remote placee TBPS
modem will continuously give the data i.e. thetlate and longitude indicating the position of tledicle. The GPS
modem gives many parameters as the output, buttbelNMEA data coming out and sent to the mobil¢hat
other end from where the position of the vehicldésnanded. When the request by user is sent toutmder at the
modem, the system automatically sends a returiy tepthat mobile indicating the position of the @@ in terms
of latitude and longitude.

The block diagram of tracking system using GPS @&M technology is presented in figure 3. The projsc
vehicle positioning and navigation system we caratie the vehicle around the globe with micro cdl@roGPS
receiver, GSM modem. Microcontroller used is AT83CHhe code is written in the internal memory of
Microcontroller i.e. ROM. With help of instructicset it processes the instructions and it acts tasfate between
GSM and GPS with help of serial communication of88T51. GPS always transmits the data and GSM tiiggism
and receive the data.

= Power Supply
Power supply - Supply
o] [H
I—) GPS Modem g GSM Modem

HOLUX SIM 900

GR-67 !
Ticrocontroller
89Cs51

GSM
Connection

(SMS)

GSM Mobile
Nokia 5800

Google Earth

(Web Page)
e Internet i ¢

Figure: 3 Block diagram illustrating the concepsystem
GPS pin TX is connected to microcontroller and G8Ms TX and RX are connected to microcontrollerigder
ports.Microcontroller communicates with the help safrial communication. First it takes the data frita GPS
receiver and then sends the information to the ownethe form of SMS with help of GSM modem.
GPS receiver works on 9600 baud rate is used wivethe data from space Segment (from Satellites) GPS
values of different Satellites are sent to micracaler AT89C51, where these are processed anddiated to GSM.
At the time of processing GPS receives only $GPR#Eies only. From these values microcontroller safiely
latitude and longitude values excluding time, atté, name of the satellite, authentication etc. EAJ: 1728:2470
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LOG: 7843.3089 GSM modem with a baud rate 57600.G$Sk Global system for mobile communication irsthi
device it acts as a SMS Receiver and SMS senderpdter is supplied to components like GSM, GPSMiuto
control circuitry using a 12V/3.2A battery .GSM waggs 12v,GPS and microcontroller requires 5v .ulith help of
regulators we regulate the power between three cnergs.

[V.CONCLUSION

In this paper we have proposed an anti theft systtinoh can be used to track a vehicle fitted wite proposed
device in it. It can also be used in wildlife trau asset tracking and in stolen vehicle recovberythe future we
may integrate other related devices in a vehictd @s sensors. We can create a server to seelev®ute and
other information on our computer and we can saeettajectory of it. The sensors installed in oghicle can
report the vehicle information to our server andaibh form an intelligent tracking system. Thereagous reasons
why car owners and public vehicle operators pradeiave a GPS. You can determine your location,téreyou
are travelling locally or in a foreign land, haviagsPS is truly an advantage. If you think youlast, you can use
your GPS receiver to know your exact location. \éehtracking systems are commonly used by fleetaipes for
fleet management functions such as routing, dispats-board information and security. Other appide include
monitoring driving behavior, such as an employeamemployee, or a parent with a teen driver.
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