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Abstract: Now a days, we often rely on GPS for Navigations. Every Smartphone today has inbuilt GPS but the Navigation is not
always accurate. Hence we bring the cheaper version for Vehicle Tracking System using Microcontroller and GPS. In this
Paper, we will discuss about the Construction, Working and Testing of the GPS based Identification System. Through the help of
Satellites, the GPS Module receives the Coordinates (Latitudes and Longitudes), then, the microcontroller processes the data and
further sends it to the GSM Modem. Then the GSM modem sends it to the Owner through his Smartphone.
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L. INTRODUCTION

GPS module gets the location information from satellites in the form of latitude and longitude. The microcontroller processes this
information and sends it to the GSM modem. The GSM modem then sends the information to the owner's mobile phone. This
system allows you to track your vehicle anytime and anywhere. Whether you own a company with a fleet of hundreds of vehicles or
you have an expensive piece of equipment and you want to keep an eye on them, this tracking system can inform you of the status
without you having to be actually present on the site. The system can be mounted or fitted in your vehicle in a hidden or suitable
compartment. After this installation, you can easily track your vehicle using your mobile phone by dialing the mobile number of the
SIM attached to the GSM modem. You will automatically get the location of the vehicle in the form of an SMS (short message) on
your mobile phone.

The GPS consists of satellites that orbit the earth. These satellites are geosynchronous with an orbital period that is the same as the
Earth’s rotation period. So they maintain exactly the same position with respect to the earth below them. All the GPS satellites
transmit radio signals, which are then captured by a GPS receiver and used to calculate their geographical position. A minimum of
four satellites may be required to compute the four dimensions of X, Y, and Z (latitude, longitude, and elevation) and time. GPS
receiver converts the received signals into position and estimates the time and some other useful information depending on the
application and requirements.

1. BLOCK DIAGRAM

~ A
< TNT
5V

DC REGULATED

SIM300

PDWFR SUPPLY : | GSM MODEM

GND %

. J \\YANT
A
% ATMEGA16 _-| MAX232 GPS MODULE
_ MICROCONTROLLER |- I CONVERTER [©

CELLPHONE

(GSM)
Fig.1. Block Diagram of GPS based Identification System.
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CIRCUIT DIAGRAM AND WORKING
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Fig.2. Full Circuit of GPS based Identification System.

1) ATmegal6 microcontroller (IC2) is the heart of the project that is used for interfacing with various hardware peripherals. It is a
low-power CMOS 8-bit microcontroller based on the AVR-enhanced RISC architecture. ATmegal6 microcontroller is
interfaced serially to a GPS module and GSM modem. The GPS module outputs many data but in this project, only the NMEA
data is read and processed by the microcontroller [1]. The processed data is sent to the user’s maobile through a GSM modem.
This GPS-based vehicle tracking system implements RS-232 protocol for serial communication between the microcontroller,
GPS, and GSM modem. A serial driver IC MAX232 (IC3) is used for converting RS-232 voltage levels into TTL voltage levels.
The user’s mobile number should be included in the source code written for the microcontroller. Thus the user’s mobile number
resides in the internal memory of the MCU.

2) iWave GPS Module-we have used the iWave GPS module (refer to Fig. 3). GPS always transmits the data to the
microcontroller. Transmit pin TXD of GPS is connected to the microcontroller via MAX232. NMEA defined an RS-232
communication standard for devices that include GPS receivers. The iWave GPS module supports the NMEA-0183 standard
which is a subset of the NMEA protocol. It operates in the L1 frequency (1575.42 MHz) and provides information with an
accuracy of up to 10 meters in the open sky. The antenna should be placed in an open space and there should be at least 50
percent space visibility [2].

3) GSM Modem-This vehicle tracking system using GPS uses a SIM300 GSM modem (refer to Fig. 4). GSM modem transmits
and receives the data. Modem SIM300 is a tri-band GSM/GPRS engine that works on frequencies EGSM 900 MHz, DCS 1800
MHz, and PCS 1900 MHz. Transmit pin TXD and receive pin RXD of the GSM modem are connected to the microcontroller
(IC2) via MAX232 (IC3). The microcontroller’s port pin PDO (RXD) and port pin PD1 (TXD) are connected to pins 12 and 10
of MAX232, respectively.

4) Power Supply-The circuit is powered by a 9V battery. 7805 regulator (IC1) is used to convert 9V into 5V. The microcontroller
and MAX232 are powered by 5V. LED1 indicates the presence of a power supply.
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Fig.3. Component Layout of PCB.

IV.  TRACKING SYSTEM-CODE AND TESTING
The program for the microcontroller is written in “‘C’ language and compiled using AVR Studio. The user’s mobile number should
be included in the source code in order to receive the call from the SIM card used in the GSM modem [3]. The hex code of the
program is burnt into the MCU using PonyProg2000 software. You can use any other suitable tool for the same.
A GPS module with a 9600 baud rate is used to receive the data from the satellites, which is defined in the software. The software is
developed to decode the NMEA protocol. This protocol includes a set of messages that use an ASCII character set and has a defined
format that is continuously sent by the GPS module to the interfacing device. The GPS module or receiver provides data in the form
of ASCII comma-delimited message strings. Each message starts with a dollar sign ‘$’ (hex 0x24) and ends with (hex 0xOD 0x0A).
The software output protocol message includes global positioning system fixed data (GGA) and geographic position
latitude/longitude (GLL). In this project, we will use GGA only. Note that the latitude and longitude information are both
represented in the ‘degrees, minutes, and decimal minutes’ format as ddmm.mmmm. However, most mapping applications require
longitude and latitude to be expressed in decimal, degrees, in ‘dd.dddddd’ format with a corresponding sign (negative for south
latitude and west longitude). So some kind of conversion is required in the software if you want a particular format.
The NMEA standard explains how each message string is formed with a dollar sign ($) leading each new GPS message.
For example, $GPGGA,002153.000, 3342.6618, N, 11751.3858, W where $GPGGA is the GGA protocol header, 002153.000 is
UTC time in hhmmss.ss format, 3342.6618 is the latitude of the GPS position fixed data in ‘ddmm.mmmm’ format, 11751.3858 is
the longitude of the GPS position fixed data in ‘ddmm.mmmm’ format and ‘N’ stands for North and “W’ for West. With this data,
you can find out the exact location using a map or you can use freely available software to check the location [4].
For Testing,
1) Connect the circuit to GPS and GSM modem as shown in Fig. 2.
2) Switch on the circuit and you will see LED1 glow.
3) Switch on the GPS module and wait for 10-15 minutes for initialization.
4) Switch on the GSM modem.
5) Dial the mobile number in the GSM modem. After two rings, the ringing stops automatically. Wait for a few seconds. You will
get an SMS alert on your mobile.
6) Check your SMS inbox. You will see the latitude and longitude data in the form of SMS text.
7) Open a standard map and locate the point on the map. You can also enter latitude and longitude values in software such as
http://www.latlong.net/Show-Latitude-Longitude.html or any other suitable software.
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V. APPLICATIONS
1) You can locate your stolen vehicle easily using your mobile without any extra cost.
2) It can be used for trucks carrying valuable goods, to keep track of the status of delivery and location of the truck at all times.
3) The device ensures vehicle security and smooth fleet management.
4) You can easily install it in any vehicle such as cars, boats, and motorbikes. An SMS will inform you whether the vehicle is
stationary or on the move.
5) You can also use it to keep tabs on your driver. It reduces vehicle abuse and ultimately results in significant cost savings for
individuals, fleet owners, and the like.
This system can also be used where the information is not needed so frequently and the subject has to be tracked at irregular time
periods, such as monitoring of adolescents by parents, in research to track animals in the jungle, coordinating search and rescue
efforts, and mapping trails and exploring new terrains.

VI. CONCLUSIONS

In conclusion, GPS is a powerful and versatile technology that has transformed the way we navigate and locate objects on the earth.
Its global coverage, accuracy, and versatility have made it an essential tool for a wide range of applications, from navigation and
mapping to emergency services and wildlife tracking. This system is used to discover the location of a vehicle, or an asset with the
help of Global Positioning System and other navigation systems operating by satellite. Keeping a track of the exact location and
status of the vehicle carrying valuable assets is vital for both personal and business purposes. The proposed system deals with the
detection of the accidents. But this can be extended by providing medication to the victims at the accident spot. By increasing the
technology we can also avoid accidents by providing alerts systems that can stop the vehicle to overcome the accidents.
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