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Abstract 

This Project presents an automotive localization system using GPS and GSM-SMS services. The 

system permits localization of the automobile and transmitting the position to the owner on his mobile 

phone as a short message (SMS) at his request. The system can be interconnected with the car alarm 

system and alert the owner on his mobile phone. This tracking system is composed of a GPS receiver, 

Microcontroller and a GSM Modem. GPS Receiver gets the location information from satellites in the 

form of latitude and longitude. The Microcontroller processes this information and this processed 

information is sent to the user/owner using GSM modem.  The presented application is a low cost 

solution for automobile position and status, very useful in case of car theft situations, for monitoring 

adolescent drivers by their parents as well as in car tracking system applications. The proposed 

solution can be used in other types of application, where the information needed is requested rarely 

and at irregular period of time (when requested).  
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1. Introduction 

The major death rates in the world are due to the road accidents. India faces the highest death rate in 

the world. Reasons for the accident are speed driving, lacking sufficient sleep, drink and drive. 

Automatic accident detection helps to recognize the location of the accident and to find the location of 

the accident. For an ambulance vehicle, every second is important. If there is a delay in the arrival of 

ambulance, there will be a loss of life. Delay is caused mainly because of the traffic signals. 

Therefore, time factor is an important task. Radio Frequency module is used to control the traffic 

signals automatically. Therefore, the ambulance vehicle will reach the hospital in exact time to save 

the human. In addition, the main goals for the automatic accident detection techniques are to detect 

the accident and to send the message automatically to the emergency contacts along with the location. 

Emergency contacts include family members, friends, hospitals, police station etc. The incidents of 

accidental deaths have shown increasing trend during the year 2000-2015 with an increase of 50 

percent in the year 2010 as compared to the year 2000. According to Planning Commission of India, 

the total annual economic loss is 2.5% of India’s GDP due to rising number of road fatalities. Another 

important reason can be improper medical help. Survey shows that each minute that an injured crash 

victim does not receive emergency medical care can cause into fatality. Most victims lose their lives 

due to such reasons. Therefore, this idea of saving lives by curing the problem comes into existence. 

Real-time position of the vehicles are informed by the system using the pre-install smart sensing 

accelerometer equipment. This data is recorded and all the information can be observed by remote 

location to provide the required services to the victims. Tracking of the vehicle can be done in all-

weather condition. GPS and GSM technologies are used in this system to provide all the data to the 

remote server which are then processed and the extracted information is used to provide the services 

to the individual at the time of emergency. The main contributions of this paper are: (a) Vehicle 

registration and preparation, (b) Passengers ‘registration, (c) Monitoring accidents through a web 

interface located in the PSO headquarter.An embedded system is a combination of software and 
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hardware to perform a dedicated task. Some of the main devices used in embedded products are 

Microprocessors and Microcontrollers. 

Microprocessors are commonly referred to as general purpose processors as they simply accept the 

inputs, process it and give the output. In contrast, a microcontroller not only accepts the data as inputs 

but also manipulates it, interfaces the data with various devices, controls the data and thus finally 

gives the result. 

The “Arduino based Vehicle Tracking” using arduino microcontroller is an exclusive project which 

is used to designing a completely automated security access system for vehicles. 

2. Literature survey 

Due to higher accident rates vehicle tracking is very important now days. This can be done easily by 

the use of the GPS technology. Various other applications can also be used to do so [1]. These 

applications are also used in fleet management, anti-theft vehicle systems and accident recovery [2]. 

Vehicle Tracking: The vehicle tracking technology uses the GPS systems via many applications. 

These applications are very helpful as the track the vehicles and their partner web applications also 

monitor the vehicles continuously [1]. There are various ways to track a vehicle. Larger organizations 

use web services to tract large number of vehicles whereas small scale industries can use various 

mobile apps. To find exact location, distance and estimating time to reach particular destination an 

android app is developed [3]. Theoretical it is easy to say we can get the exact location of a vehicle, 

but practically sometimes it is next to impossible. Even though we have advanced technology it is 

very difficult to actually obtain the geographical coordinates correct all the time. Use Kalman filter 

can be done, to get an exact longitude and latitude position [9]. Location Identifier and immediate 

recovery of accident: As we already know there are numerous ways to track the location of a vehicle 

which has already met with an accident. We also know that there are ways where we can notify the 

authorized person about the mishap that has happened. When accidents happen, it becomes very 

difficult to send help to the victims as no notification the accident has the reached the hospitals, police 

or the family members of the victim. Thus, resulting in a huge loss of life. To avoid such situations, 

we can send an automated SMS to the predefined numbers in the system. Bluetooth Technology is 

used as a medium to activate the GPS by the sensors. It is an intermediate between the sensors and the 

GPS. But now not only Bluetooth technology can be used but also MESA technology can be used to 

activate GPS and send the location coordinates to the predefined numbers [10]. 

3. Proposed system 

This system can monitor the vehicle, prevent, as well as get auto location when accident occur and 

prevents accidents when any vehicle came near to this vehicle through ir sensor. In this Project it is 

proposed to design an embedded system which is used for tracking and positioning of any vehicle by 

using Global Positioning System (GPS) and Global system for mobile communication (GSM). In this 

project 8052 microcontroller is used for interfacing to various hardware peripherals. The current 

design is an embedded application, which will continuously monitor a moving Vehicle and report the 

status of the Vehicle on demand. For doing so an ARDUINO  microcontroller is interfaced serially to 

a GSM Modem and GPS Receiver.  
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Fig. 1: Block diagram of proposed system. 

A GSM modem is used to send the position (Latitude and Longitude) of the vehicle from a remote 

place. The GPS modem will continuously give the data i.e. the latitude and longitude indicating the 

position of the vehicle. The GPS modem gives many parameters as the output, but only the NMEA 

data coming out is read and displayed on to the LCD. The same data is sent to the mobile at the other 

end from where the position of the vehicle is demanded. An EEPROM is used to store the data 

received by GPS receiver. The hardware interfaces to microcontroller are LCD display, GSM modem 

and GPS Receiver. In order to interface GSM modem and GPS Receiver to the controller, a MUX is 

used. The design uses RS-232 protocol for serial communication between the modems and the 

microcontroller. A serial driver IC is used for converting TTL voltage levels to RS-232 voltage levels. 

Different types or sensors such as infrared sensors and fire detector are used for detecting different 

types of problem encountered in the vehicle such as theft, accident, fire warning etc. In any of these 

cases messages will be automatically send to the intended receiver. When a request by user is sent to 

the number at the modem, the system automatically sends a return reply to that particular mobile 

indicating the position of the vehicle in terms of latitude and longitude. A Program has been 

developed which is used to locate the exact position of the vehicle and also to navigated track of the 

moving vehicle on Google Map.  

3.1 Working 

Whenever a vehicle is met with an accident then owner can send an SMS to the vehicle to know the 

location or position of the vehicle. The SMS sent would pass through the GSM service provider and 

then reach the vehicle, which is travelling, because the vehicle has a GSM device with a SIM card. 

This GSM modem will receive the SMS and send to the microcontroller in the vehicle. The 

micrcidecontroller will receive this SMS and compare the password and the command. If the 

information matches the already programmed one, then it will perform the request required by the 

owner. It will then send the required location; latitude, longitude and time to the registered number of 

the owner and the results will be display on the screen of the owner’s mobile phone. The owner can 

then send a message to stop the engine of the vehicle.  

3.2 Arduino IDE 

What is Arduino IDE? 

The Arduino Integrated Development Environment - or Arduino Software (IDE) - contains a text 

editor for writing code, a message area, a text console, a toolbar with buttons for common functions 

and a series of menus. It connects to the Arduino hardware to upload programs and communicate with 

them. 
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A program for Arduino hardware may be written in any programming language with compilers that 

produce binary machine code for the target processor. Atmel provides a development environment for 

their 8-bit AVR and 32-bit ARM Cortex-M based microcontrollers: AVR Studio (older) and Atmel 

Studio (newer).  

3.3 Schematic diagram 

 

Fig. 2: Schematic diagram of proposed system. 

4. Results 
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5. Conclusion 

The vehicle tracking system works mainly by receiving messages from a mobile phone. There is a 

message command by which we can track the vehicle. And this command is to send an SMS; 

“TRACK VEHICLE” to the registered SIM card number in the GSM modem. This command initiates 

the GPS modem and receives the latitude and longitude position, and this information will then be 

sent as SMS to the mobile device. Whenever theft occurs or on demand request of the vehicle’s 

location, the device sends a message to the vehicle owner’s mobile. 
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