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Abstract— Design of Vehicular Monitoring and Tracking System (VMTS) based on AT XMEGA128 using GSM and GPS is proposed. The 

vehicular module is used to track, monitor, and surveillance and finds the accident spot and intimate to the monitoring station. The proposed 

design provides information regarding vehicle Identity and position on real time basis. This information are collected by the controller AT 

xmega128 by using different module and dispatch it to the monitoring station where it stores the information in database and display it on 

Graphical User Interface (GUI) that is user friendly. The module also provided with alcohol sensor to prevent the vehicle access i.e vehicle 

cannot get start. 

 

Keywords: ATxmega128, GSM, GPS, VMTS 

I. INTRODUCTION 

    In today’s world as the population increases day by day the numbers of vehicles also increases on the roads and highways. 

This module provides information about the accident to the hospital and police station. As a result sudden help public life may 

save and the traffic jams are reduced. To improve the level of supervision and management for cargo transport vehicles, 

especially trucks carrying coal it is important to develop transport vehicles remote monitoring module. A server computer at the 

(remote) monitoring station, this contains the information regarding Vehicle velocity, position, identity. The information given 

to monitoring station is in continuous manner and when the accident occurs. The paper also has a feature of driver alcohol 

detector and door to opening system when accident occurs. The development of vehicular design brings public many 

conveniences in life. 

• This module provides information about the accident to the hospital and police station.  

• As a result sudden help public life may save and the traffic jams are reduced.  

• To improve the level of supervision and management for cargo transport vehicles, especially trucks carrying coal it is 

important to develop transport vehicles remote monitoring module.  

• A server computer at the monitoring station, this contains the information regarding Vehicle velocity, position and 

identity.  

• The information given to monitoring station is in continuous manner if accident occurs to the vehicle (or) if driver 

takes alcohol.  

• After accident occurrence the doors of vehicle will be open with small time delay. 

    The Automatic Vehicular Monitoring and Tracking device is comprised of a controller, acceleration sensors and angle 

sensors module, an alcohol sensor module, a GPS module, and a GSM module. The controller obtains acceleration and angle 

data from the acceleration sensors and angle sensors module. The temperature sensor senses the temperature of the vehicle. If 

there accident occurs the system sends the message to the control station and hospital by GSM module. The contents of an 

message include the latitude and longitude of the location of the current vehicle, time, date, temperature. If the vehicle gets 

accident the message will be sent to the owner mobile simultaneously. With this message we can monitoring and track the 

vehicle. Even if the driver loses consciousness in an accident, the driver can also be rescued in time and status will be displayed 

in LCD. 

    The vehicular tracking system is implemented using GPS, GSM and MEMS sensor. The paper also has a feature of driver 

alcohol detector and door opening system when accident occurs. A DC motor is interfaced with micro controller, here dc motor 

describes as vehicle when system is on the vehicle get started by itself. DC motor is connected to micro controller, when active 

high signal given by micro controller then DC motor get on. An alcohol sensor (MQ3) is interfaced to micro controller, when 

alcohol is detected an active low signal is generated and signal is fed to micro controller by that DC motor gets off. 
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    MEMS is analog device connected to ADC port of micro controller. Whenever a tilt is occur the sensitivity of MEMS 

changes and the change is read by micro controller through ADC channel and the value is displayed on LCD screen. An LCD is 

interfaced with port B (PB0 - PB3). GSM modem is interfaced with port C of USART and GPS is interfaced with port E of 

USART. When no tilt is occurring the LED is off and it displays MEMS value and alcohol condition on LCD screen. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Fig.1.1 General Block Diagram   
    Whenever a tilt is occurred in MEMS sensor the value is read by micro controller and the value is in between 100 & 900, if 

the value is other than between 450&550 an active high signal to controller which in results gives an active high signal to GPS 

and GSM and also to LED. GSM used to send message to registered mobile number, GPS is used to receive latitude and 

longitude values, LED indicates opening of door. 

    The literature related to the research topic has been reviewed for last twenty years in order to find out work carried out by 

various researchers. There are many systems for remote monitoring and control designed as commercial products or 

experimental research platforms. It is noticed that most of the research carried out belongs to the following categories. 

• Internet based Monitoring using Servers, GPRS modems, etc. with different approaches. 

• GSM-SMS protocols using GSM module individually or in combination with Internet Technologies. 

• Monitoring using Wireless Sensor Networks. 

• Wireless Monitoring using GPS, Wi-Fi. 

• Applications have varied widely like Vehicle Automation, Security Systems, tracking applications, Agriculture, 

Environment, Bridge health monitoring, etc. 

    The existing car antitheft system are Car alarm, , flashing light techniques which makes use of different type of sensors which 

can be pressure, tilt and shock & door sensors, but the drawbacks are cost  and it only prevents the vehicles from theft but can’t 

be used to trace the thief. In 1997 B Webb introduce wheel and steering lock system, to prevent car from theft, but they are 

visible from outside the car and prevent the wheel from being turned more than a few degrees.[1] . The next system was 

proposed on Security Module for Car Appliances by Pang-Chieh Wang,et.al. This system prevents car appliances from stealing 

and illegal use on other cars.If illegal moving and use a car appliance with the security module without permission occur that 

will lead the appliance to useless. But it does not prevent vehicle from theft [4]. In 2008 Lili Wan,et.al. Implemented new 

system based on GSM in which owner can receive the alarm message quickly and if necessary, also it can monitor the car by 

phone . 

    The next system was a sensor network based vehicle antitheft System (SVATS). In this system, first step is to form a sensor 

network by using the sensors in the vehicles that are parked within the same parking area, then monitor and identify possible 

vehicle thefts by detecting unauthorized vehicle movement. An alert will be reported to a base station in the parking area if an 

unauthorized movement is detected. As the sensor cannot communicate with the base station directly in the extreme case, 

vehicle cannot receive any protect ion when no neighbors can be found even if a sensor has tried its maximum power level [5]. 
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In authors define an automotive security system to disable an automobile and its key auto systems through remote control when 

it is stolen. But it does not help to recognize the theft. 

    An efficient automotive security system is implemented for anti-theft using an embedded system occupied with a Global 

Positioning System (GPS) and a Global System of mobile (GSM) by Montaser N. Ramadan et.al. to track and monitor vehicles 

that are used by certain party for particular purposes, also to stop the vehicle if stolen and to track it online for retrieval. The 

next system was proposed in 2013 on real time vehicle theft identity and control system based on ARM 9. It performs the real 

time user authentication using face recognition, using the Principle Component Analysis (PCA) algorithm if the result is not 

authentic then ARM produces the signal to block the car access and the car owner will informed about the unauthorized access 

with the help Multimedia Message Services (MMS) by using of GSM modem . But in this method the camera captures owner’s 

image only. If the owner’s relatives or friends want to start the vehicle it will not start .  

    Recently new system proposed on vehicle tracking system based on an embedded platform consists of multiple layers of 

protection .The first layer of protection in the system is a fingerprint recognition, based on which the doors are opened. Also to 

prevent thieves from breaking the glass and getting inside the vehicle, vibration sensors are used in all the windows with a 

threshold level to prevent false alarms. The vehicle is turned on only with the mechanical keys along with correct key number 

entry on the combination keypad present, failing to do so for three successive times will result in vehicle getting immobilized by 

cutting the fuel supply and an alert message is sent to the mobile number of the owner. Further to prevent the seizure of the 

vehicle, tyre pressure sensor is also being used which also alerts the owner through a mobile message. In case of vehicle 

accident detection new system proposed by Varsha Goud et.al. On vehicle accident automatic detection and remote alarm 

device. This system can detect accidents in significantly less time and sends the basic information to first aid center within a few 

seconds covering geographical coordinates, the time and angle in which a vehicle accident had occurred. This alert message is 

sent to the rescue team in a short time, which will help in saving the valuable lives. Detecting an accident before occurring it can 

save human life. To implement this new system was proposed in which a car will try to avoid obstacle after avoiding human or 

animal if there is any. Driver will also be notified with red lights indicating that obstacles are in front. However, if the system 

would not be able to avoid accident then this system will automatically generate a tweet in tweeter. For further safety, this 

system also contains relay and buzzer where relay helps to protect the car from battery ignition and buzzer will make noise to 

inform people surrounded. Pritietal., International Journal of Advance Research in Computer Science and Management Studies 

Volume 2, Issue 1, January 2014 pg.509-512© 2014, IJARCSMS All Rights Reserved ISSN: 2321-7782 (Online)511| Page In 

2000 paper proposed on An Introduction to Face Recognition Technology which covers issues such as the generic framework 

for face recognition, factors that may affect the performance of the recognizer, and several state of the art face recognition 

algorithms [2]. New technique has been proposed in 2004 by Jian Yang, et.al. is two-dimensional principal component analysis 

(2DPCA) for image representation. As opposed to PCA, 2DPCA is based on 2D image matrices rather than 1D vector so there 

is no need to transform image matrix into a vector prior to feature extraction. Due to this an image covariance matrix is 

constructed directly using the original image matrices and its eigenvectors are derived for image feature extraction [3]. The next 

paper proposed on image-based face detection and recognition to evaluate various face detection and recognition methods, 

which provide complete solution for image based face detection and recognition with higher accuracy, better response rate as an 

initial step for video surveillance.                                                                                               
  

II. RELATED TECHNOLOGY 

2.1 Embedded Systems 
     Each day, our lives become more dependent on 'embedded systems', digital information technology that is embedded in our 

environment. More than 98% of processors applied today are in embedded systems, and are no longer visible to the customer as 

'computers' in the ordinary sense. An Embedded System is a special-purpose system in which the computer is completely 

encapsulated by or dedicated to the device or system it controls. Unlike a general-purpose computer, such as a personal 

computer, an embedded system performs one or a few pre-defined tasks, usually with very specific requirements. Since the 

system is dedicated to specific tasks, design engineers can optimize it, reducing the size and cost of the product. Embedded 

systems are often mass-produced, benefiting from economies of scale. The increasing use of PC hardware is one of the most 

important developments in high-end embedded systems in recent years. Hardware costs of high-end systems have dropped 

dramatically as a result of this trend, making feasible some papers which previously would not have been done because of the 

high cost of non-PC-based embedded hardware. But software choices for the embedded PC platform are not nearly as attractive 

as the hardware. 

Definition of an Embedded System  
    Embedded system is defined as, for a particular/specific application implementing the software code to interact directly with 

that particular hardware what we built. Software is used for providing features and flexibility, Hardware = {Processors, ASICs, 

Memory,...} is used for Performance (& sometimes security). 

Applications of Embedded Systems 
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Some of the most common embedded systems used in everyday life are Home Appliances, intercom, telephones, 

security systems, garage door openers, answering machines, fax machines, home computers, TVs, cable TV tuner, VCR, 

camcorder, remote controls, video games, cellular phones, musical instruments, sewing machines, lighting control, paging, 

camera, pinball machines, toys, exercise equipment. Office Telephones, computers, security systems, fax machines, microwave, 

copier, laser printer, color printer, paging. Auto Trip computer, engine control, air bag, ABS, instrumentation, security system, 

transmission control, entertainment, climate control, cellular phone, keyless entry. 

 
2.2 GLOBAL SYSTEM FOR MOBILE COMMUNICATION (GSM)  
    Global  System  for  Mobile  Communications  (GSM) is  the  world‘s  most popular standard for mobile  telephony  systems.  

The GSM Association estimates that 80% of the global mobile market uses the standard. GSM is used by over 1.5 billion people 

across more than 212 countries and territories. This  ubiquity  means  that  subscribers  can use  their  phones  throughout  the 

world,  enabled  by  international roaming  arrangements  between mobile  network  operators.  GSM differs  from  its 

predecessor technologies  in that both signaling and speech channels are digital, and thus  GSM  is  considered  a second  

generation (2G)  mobile  phone  system.  This also facilitates the wide-spread implementation of data communication 

applications into the system. The  GSM  standard  has  been  an  advantage  to  both  consumers,  who  may  benefit  from  the 

ability to roam and switch carriers without replacing phones, and also to network operators, who can choose  equipment  from  

many  GSM  equipment  vendors. GSM also pioneered low-cost implementation of the short message service (SMS), also called 

text messaging, which has since been supported on other mobile phone standards as well.  

GSM Specification 
Frequency:  900 MHz or 1800 MHz (Some countries in the Americas including Canada and the  United  States  use  the  850  

MHz  and  1900  MHz  bands,  400  and  450  MHz  frequency  bands  are assigned in some countries, notably Scandinavia)  

Modulation:  Modulation  is  a  form  of  change  process  where  we  change  the  input information into a suitable format for 

the transmission medium. We also changed the information by demodulating the signal at the receiving end. The GSM uses 

Gaussian Minimum Shift Keying (GMSK) modulation method.      

Access Methods: Because radio spectrum is a limited resource shared by all users, a method must  be  devised  to  divide  up  

the  bandwidth  among  as  many  users  as  possible. GSM chose a combination of TDMA/FDMA as its method. The FDMA 

part involves the division by frequency of the total 25 MHz bandwidth into 124 carrier frequencies of 200 kHz bandwidth. One  

or  more  carrier  frequencies  are  then  assigned  to  each  BS.  Each  of  these  carrier frequencies  is  then  divided  in  time,  

using  a  TDMA  scheme,  into  eight  time  slots.  One  time  slot  is used  for  transmission  by  the  mobile  and  one  for  

reception.  They are separated in time so that the mobile unit does not receive and transmit at the same time.  

Transmission Rate: The total symbol rate for GSM at 1 bit per symbol in GMSK produces 270.833 K symbols/second. The 

gross transmission rate of the time slot is 22.8 Kbps.  

Frequency Band: The uplink frequency range specified for GSM is 933 - 960 MHz (basic 900 MHz band only). The downlink 

frequency band 890 - 915 MHz (basic 900 MHz band only).  

Channel Spacing: This indicates separation between adjacent carrier frequencies. In GSM, this is 200 kHz.  

Speech Coding: GSM uses linear predictive coding (LPC). The purpose of LPC is to reduce the bit rate. The LPC provides 

parameters for a filter that mimics the vocal tract. The signal passes through this filter, leaving behind a residual signal. Speech 

is encoded at 13 kbps.  

Duplex Distance: The duplex distance is 80 MHz Duplex distance is the distance between the uplink and downlink frequencies. 

A channel has two frequencies, 80 MHz apart.  

GSM Modem 

 
Fig.2.1 GSM modem 
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    A GSM  modem is  a  specialized  type  of  modem  which  accepts  a  SIM  card,  and  operates  over  a  subscription  to  a  

mobile  operator,  just  like  a  mobile  phone.  From the mobile operator perspective, a GSM modem looks just like a mobile 

phone. A wireless modem behaves like a dial-up modem. The main difference between them is that a dial-up modem sends and 

receives data through a fixed telephone line while a wireless modem sends and receives data through radio waves.  

    A  GSM  modem  can  be  an  external  device  or  a  PC  Card  /  PCMCIA  Card. Typically,  an external  GSM  modem  is  

connected  to  a  computer  through  a  serial cable  or  a  USB  cable.  A  GSM modem  in  the  form  of  a  PC  Card  /  

PCMCIA  Card  is designed  for  use  with  a  laptop  computer.  It should be inserted into one of the PC Card / PCMCIA Card 

slots of a laptop computer. Like a  GSM  mobile  phone,  a  GSM  modem  requires  a  SIM  card  from  a wireless  carrier  in 

order  to  operate.  Both  GSM  modems  and  dial-up  modems  support  a common  set  of  standard  AT commands. You can 

use a GSM modem just like a dial-up modem. In  addition  to  the  standard  AT  commands,  GSM  modems  support  an 

extended  set  of  AT commands. These extended AT commands are defined in the GSM standards. With the extended AT 

commands, you can do things like:  

• Reading, writing and deleting SMS messages. 

• Sending SMS messages. 

• Monitoring the signal strength. 

• Monitoring the charging status and charge level of the battery. 

• Reading, writing and searching phone book entries. 

• SIM Phonebook management 

• Fixed Dialing Number (FDN) 

• Real time clock  

The number of SMS messages that can be processed by a GSM modem per minute is very low -- only about six to ten SMS 

messages per minute. 

2.3 GPS (GLOBAL POSITIONING SYSTEM)  
    The Global  Positioning  System (GPS)  is  a  space-based global  navigation  satellite system (GNSS)  that  provides  reliable 

location and  time  information  in  all  weather and  at  all  times and anywhere on or near the Earth when and  where there  is 

an un obstructed line of  sight to four or more  GPS  satellites.  It  is  maintained  by  the United  States government  and  is  

freely  accessible  by anyone  with  a  GPS  receiver. When people talk about “a GPS," they usually mean a GPS receiver.  

 

 
Fig.2.2 GPS Device 

    The Global  Positioning  System (GPS)  is  actually  a constellation of  27  Earth-orbiting satellites in  operation  and  three  

extras  in  case  one  fails). The U.S  military  developed  and  implemented  this satellite  network  as  a  military  navigation  

system,  but  soon  opened  it  up  to  everybody  else. Each of these 3,000- to 4,000-pound solar-powered satellites circles the 

globe at about 12,000 miles (19,300 km), making two complete rotations every day. The orbits are arranged so that at anytime, 

anywhere on Earth, there are at least four satellites "visible" in the sky.  

    A  GPS  receiver  calculates  its  position  by  precisely  timing  the  signals  sent  by GPS satellites high  above  the  Earth.  

Each  satellite  continually  transmits  messages  that  include the time  the  message  was  transmitted precise  orbital  

information  (the ephemeris) the  general  system health and rough orbits of all GPS satellites (the almanac). The receiver uses 

the messages it receives to determine the transit time of each message and computes the distance to each satellite.  These  

distances  along  with  the  satellites'  locations  are  used with the possible aid of trilateration, depending on which algorithm  is 

used, to compute the position of  the  receiver.  This  position  is  then  displayed, perhaps  with  a  moving  map  display  or  
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latitude  and longitude; elevation information may be included. Many GPS units show derived information such as direction and 

speed, calculated from position changes.  

 GPS Principle  
   The GPS satellites act as reference points from which receivers on the ground detect their position. The fundamental 

navigation principle is based on the measurement of pseudo ranges between the user and four satellites. Ground stations 

precisely monitor the orbit of every satellite and by measuring the travel time of the signals transmitted from the satellite four 

distances between receiver and satellites will yield accurate position, direction and speed. Though three – range measurements 

are sufficient, the fourth observation is essential for solving clock synchronization error between receiver and satellite. Thus, the 

term ―pseudo rangesǁ is derived.  
 

 
Fig.2.3 GPS Principle 

Major Components of  A GPS Receiver  

The main components of a GPS receiver are   

• Antenna with pre-amplifier 

• RF section with signal identification and signal processing  

• Micro-processor for receiver control, data sampling and data processing oscillator  

• Power supply, Memory, data storage  

• User interface, command and display panel  

Function of  GPS: 
    It is a “constellation” of twenty-four 20,000km high GPS satellites. The satellites are distributed on 6 orbits, 4 per orbit. 

Every satellite makes a complete rotation of the Earth every 12 hours. Every satellite possesses an atomic clock, allowing a very 

precise measure of time. They emit on two different frequencies: L1: 1575 MHz and L2: 1227 MHz. L2 being reserved for the 

American Army.  

    Every satellite thus sends ceaselessly a code of 1500 bits, containing numerous data such as the time at which the code is to 

be sent, the position of the satellite, its state, the position of the other satellites... This data allows the receiver to calculate its 

position. Each  GPS  satellite  transmits  radio  signals  that  enable  the  GPS  receivers  to  calculate  where  its  (or your 

vehicles)  location on the Earth and convert the calculations into geodetic latitude, longitude and velocity.  A  receiver  needs  

signals  from  at  least  three  GPS  satellites  to  pinpoint  your  vehicle‘s position. GPS Receivers commonly used in most 

Vehicle tracking systems can only receive data from GPS Satellites. They cannot communicate back with GPS or any other 

satellite.  

    A system based on GPS can only calculate its location but cannot send it to central control room.  In  order  to  do  this  they  

normally  use  GSM-GPRS  Cellular  networks  connectivity  using additional GSM  modem/module. Two levels of  navigation 

and positioning are offered by the Global Positioning  System:  The Standard  Positioning  Service (SPS) and the Precise  

Positioning  Service (PPS). The  Precise  Positioning  Service  is  a  highly accurate  positioning,  velocity  and  timing  service 

that  is  designed  primarily  for  the  military  and  other  authorized  users,  although  under  certain conditions  can  be  used  

by  civilians  who  have  specialized  equipment.  The Standard Positioning Service offers a base-line accuracy that is much 

lower than the PPS, but is available to all users with even the most inexpensive receivers.  As  we  will  see,  there  are  various  

techniques  available  that substantially increase the SPS accuracy, even well beyond that which is offered by the PPS.  
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Published specifications for the Precise Positioning Service are:  

• 17.8 meter horizontal accuracy  

• 27.7 meter vertical accuracy  

• 100 nanosecond time accuracy   

Published specifications for the Standard Positioning Service are:  

• 100 meter horizontal accuracy  

• 156 meter vertical accuracy  

• 167 nanoseconds time accuracy.   

III. IMPLEMENTATION 

    An innovative vehicular tracking system with accident protection system is implemented using GPS, GSM and MEMS sensor. 

The paper also has a feature of driver alcohol detector and door to opening system when accident occurs. 

3.1 GSM Interface with Microcontroller 

 

 
Fig.3.1 GSM Interface With Microcontroller  

    In this paper GSM Modem is interfaced with the microcontroller through rs232 interface. Since the voltage levels of the 

microcontroller are different with that of the GSM modem we use a voltage converter or the line driver such as MAX232 to 

make them rs232 compatible.  

3.2 GPS interface with Microcontroller 

 
Fig.3.2 GPS interface with microcontroller 
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    GPS is interfaced with port E of USART. When tilt occurs the GPS modem will be enabled, it receives the latitude and 

longitude values of current position and gives that information to controller. 

3.3 MEMS Interfacing with Microcontroller 

 
Fig.3.3 MEMS interfacing with microcontroller 

    MEMS is a tilt sensor which gives an active high output whenever a tilt is occur. It consists of x and y axis when tilt is occur 

the sensitivity mass changes its position in X and Y axis. MEMS is interfaced to PA0,PA1. 

3.4 Alcohol Sensor Interfacing With Microcontroller 

 

 
Fig.3.4 Alcohol sensor interfacing with microcontroller 

    Alcohol sensor is used to detect the presence of alcohol it is interfaced with PD1 through op-amp. When alcohol is detected 

an active low signal is generated and signal is fed to micro controller through OP-AMP (LM358) to get high impedance. LM358 

has two outputs when active low signal is detected by micro controller from PD1 then active low signal is given to relay this in 

results an open circuit between COM & NO and DC motor gets off. 

3.5 Interfacing LCD To Microcontroller 
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    Fig.3.5 LCD interface with microcontroller 

The LCD is generally interfaced in 8-bit mode or 4-bit mode. In this paper LCD is connected in 4-bit mode the interface 

connections of LCD with microcontroller are as follows 

RS of LCD is connected to PD2 of microcontroller 

EN of LCD is connected to PD3 of microcontroller 

D4 of LCD is connected to PB0 of microcontroller 

D5 of LCD is connected to PB1 of microcontroller 

D6 of LCD is connected to PB2 of microcontroller 

D7 of LCD is connected to PB3 of microcontroller 

 

 
Fig.3.6 Schematic Diagram 

    A DC motor is interfaced with micro controller to the port D (PD5) here dc motor describes as vehicle when system is on the 

vehicle get started by itself that is an active high signal is given to relay. DC motor is connected to micro controller through 

relay of NO thus active high signal is given to coil of relay through amplifier circuit. The amplifier circuit consists of a 10kΩ 

resistor and BC547 NPN transistor. The resistor is called as a base biasing resistor. The resistor converts voltage into current 

and amplified signal is given to coil 1 of relay through collector of transistor, emitter is given to ground.  Coil 2 of relay directly 

given to 5v. When active high signal given by micro controller to relay coil 1 & coil 2 gain 5v and relay get on The COM will 

get continuity with NO hence DC motor get on. An alcohol sensor (MQ3) is interfaced to port D (PD1) of micro controller. 

When alcohol is detected an active low signal is generated and signal is fed to micro controller through OP-AMP (LM358) to 
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get high impedance. LM358 has two outputs when active low signal is detected by micro controller from PD1 then active low 

signal is given to relay this in results an open circuit between COM & NO and DC motor gets off. 

    MEMS is analog device connected to ADC port of micro controller (port A). Whenever a tilt is occur the sensitivity of 

MEMS changes and the change is read by micro controller through ADC channel and the value is displayed on LCD screen. An 

LCD is interfaced with port B (PB0 - PB3). GSM modem is interfaced with port C of USART and GPS is interfaced with port E 

of USART. When no tilt is occurring the LED is off and it displays MEMS value and alcohol condition on LCD screen. 

    Whenever a tilt is occurred in MEMS sensor the value is read by micro controller and the value is in between 100 & 900, if 

the value is other than between 450&550 an active high signal to controller which in results gives an active high signal to GPS 

and GSM and also to LED. An LED is interfaced with micro controller (PD4) which indicates opening of door.  

IV. RESULT AND EXPERIMENTAL SETUP 

    An innovative vehicular tracking system with accident protection system is implemented using GPS, GSM and MEMS sensor. 

The paper also has a feature of driver alcohol detector and door to opening system when accident occurs. Here LCD display is 

used to display the process of system, op-amp is used to give high impedance and MAX232 is used as communication module. 

A d,c motor is used to represent as vehicle. 

 
Fig.4.1 tracking system kit 

    The vehicle tracking system comprises of a micro controller interfaced with GSM modem, GPS module, alcohol sensor, 

MEMS sensor and DC motor.an LED is used for showing doors opened system. 

 

 
Fig.4.2 System Kit When Power Supplies 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 1, January 2014, Pg. 29-40 

 

K. Bhargavi, IJRIT- 39 

    When we switch on the board  active high signal given by micro controller to relay coil 1 & coil 2 gain 5v and relay get on 

the COM will get continuity with NO hence DC motor get on and displays welcome message on lcd screen. When we reset the 

circuit GSM will activate and a “Send msg to stor Mobile Number” will display on lcd screen. When we enter the mobile 

number to GSM the number will be registered and displayed on LCD screen. The MEMS value as 0499 and alcohol status as off 

will be displays on the lcd screen before tilt and alcohol absence state. If driver takes alcohol the motor will be off and displays 

alcohol presence on LCD screen and at a time the same message will be send to the registered mobile number 

    If tilt occurs the message will be send to registered number then after small delay led glows on and doors opened message 

will be displayed on lcd screen. 

 
 

 
Fig.4.3 Location mapping of vehicular tracking (Map mode) 

 
The above picture describes the location of the vehicle at particular location. Here we enter the longitude value 

1733.5273,N and latitude value 07826.9670,E.  Either we can enter the degree of an angle, minutes etc. The map showing the 

map format mapping system. 

V. CONCLUSION 
    The Vehicular System provides information of a vehicle like velocity, position, through a GPS module and identity of a 

vehicle to a monitoring station and to a mobile phone according to a definite event stored in a program or a query from a 

monitoring station. Accelerometer senses the collision of the vehicle and sends this information in real time to a hospital/police 

station. The monitoring station display these information on GUI also stored these information in database for further   process 

according to a program. When alcohol is detected micro controller sends active low signal to motor and motor gets stopped. 

When MEMS sensor tilt to any direction the value of Centre of mass gets changed indicates that an accident occurs, which 

results in vehicle door lock are opened indicated by led on. 

    The system is useful in much application such as surveillance, security, tracking, which may be installed in cargo trucks, cars, 

motorcycle, and boat. After accident occurrence the doors of vehicles will be open after certain time by that human life will be 

saved.  The system can be used in many applications. 
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