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Abstract: 

Now-a-days, it became very difficult to know that an accident has occurred and locate the position where it has 
happened. It’s very difficult to save the lives of victim until anyone noticed and informed it to the ambulance or to 
any hospital and also if it occurs in the remote areas there will be no hope to survive or to reach the location in time. 
To overcome these , GSM and GPS technologies are used. The GPS based vehicle contained some accident 
identification module with a vibrating sensor and a GPS modem connected to the microcontroller, which send 
information to the LCD display through GSM network. The vehicle is tracked within every five minutes using GPS 
and the position of the vehicle is also send to the mobile in terms of latitude and longitude which is processed by the  
personal computer or digital monitor. 

Introduction 

The main aim of this project is to find the accident spot at any place and intimating the location to the mobiles 
through the GSM and GPS networks. The project is based up of some hardware and software. The hardware 
requirements are GSM module, GPS module, ARM LPC2148, LCD, MEM sensor and power supply. The software 
requirements are KEIL software and FLASH magic. The project will work as the release of air pressure bag after the 
accident, it will send signal through GSM module using GPS module. The signal will display message on the LCD 
and spot the location using the GPS. 

Prior work: 

 

Block diagram of accident detection and release of air bags using GSM, GPS and  MEMS 
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Base Station Controller(BSC):- 

A base station controls a cluster of cell towers. This provides the call setup with the mobile terminals and messages 
hand-off between cells[6]. 

Mobile Switching center (MSC):- 

A MSC connects all the base stations to pass communication signals and messages to and from terminals on the 
network. MSC is connected to a VLR, an HLR, an AuC, and an EIR[6]. 

Home Location Register (HLR):- 

A HLR keeps track of information regarding the subscriber, Mobile terminals register with the wireless network 
every few seconds to identify their location. The HLR keeps a record of this information. So when a call needs to be 
setup, the BSCs can query the HLR to get this information. This speeds up the setup time[8]. 

Visitor Location Register(VLR):- 

A VLR tracks Visitor and records information about the mobile terminals that have roamed into the local network 
from other network[6]. 

Equipment Identity Register(EIR):- 

This is a database to store and check the status of Mobile Identity Number(MINs) and Electronic Serial  
Number(ESNs)[6]. 

Authentication Center(AuC):- 

An AuC is responsible for authentication and validation of services for every mobile terminal attempting to use the 
network[6]. 
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GLOBAL POSITIONING SYSTEM(GPS) 

 

To locate the accident spot by itself, the vehicle is provided with a GPS receiver to calculate its location. 

GPS satellites broadcast signals from space, which each GPS receiver uses to calculate its three-dimensional 
location(latitude, longitude, and altitude) plus the current time[9]. 

GPS receivers are used in mobile phones, vehicles, marine navigation devices and military applications[10]. 

Encoding And Modulation 

The navigational signal transmitted by GPS satellites encode a variety of information including satellite position, the 
state of the internal clock and the health of the network. Message is send at rate of 50bits per second[6]. 

These signals are transmitted on two separate carrier frequencies 1.57542GHz (L1 signal) and 1.2276GHz (L2 
signal), that are common to all in the satellites in the network[6]. 

The satellite network uses a CDMA spread-spectrum technique where the low-bit rate message data is encoded with 
a high-rate pseudorandom(PRN) sequence that is the different for each satellite[6]. 

POSITION CALCULATION IN GPS 

Using messages received from a minimum of four visible satellite, a GPS receiver is able to determine the times sent 
and then the satellite positions[7]. 

The x, y, and z components of position, and the time sent, are designated as where the subscript ‘i’ is the satellite 
number and has the value 1, 2, 3, or 4[6]. 
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The GPS receiver can compute the transit time of the meassage. 

The position of the receiver is somewhere on the surface of the sphere. 

Thus with four satellites, the indicated position of the GPS receiver is at or near the interaction of the surface of four 
spheres[10]. 

ARM based LPC 2148  

 The LPC2148 microcontroller are based on a 32/16 bit ARM7TDMI-S CPU with real-time emulation and 

embedded trace support, that combines the microcontroller with embedded high speed flash memory ranging from 

32 kB to 512 kB. A 128-bit wide memory interface and a unique accelerator architecture enable 32-bit code 

execution at the maximum clock rate. For critical code size applications, the alternative 16-bit Thumb mode reduces 

code by more than 30 % with minimal performance penalty[10].  Due to their tiny size and low power consumption, 

LPC2141/2/4/6/8 are ideal for applications where miniaturization is a key requirement, such as access control and 

point-of-sale. A blend of serial communications interfaces ranging from a USB 2.0 Full Speed device, multiple 

UARTS, SPI, SSP to I2Cs and on-chip SRAM of 8 kB up to 40 kB, make these devices very well suited for 

communication gateways and protocol converters, soft modems, voice recognition and low end imaging, providing 

both large buffer size and high processing power[11]. Various 32-bit timers, single or dual 10-bit ADC(s), 10-bit 

DAC, PWM channels and 45 fast GPIO lines with up to nine edge or level sensitive external interrupt pins make 

these microcontrollers particularly suitable for industrial control and medical systems[10]. 

Features of ARM 

16/32-bit ARM7TDMI-S microcontroller in a tiny LQFP64 package[10]. 

8 to 40 kB of on-chip static RAM and 32 to 512 kB of on-chip flash program memory   .128 bit wide 

interface/accelerator enables high speed 60 MHz operation[10]. 

In-System/In-Application Programming (ISP/IAP) via on-chip boot-loader software. Single flash sector or full chip 

erase in 400 ms and programming of 256 bytes in 1 ms[11]. 

Embedded ICE RT and Embedded Trace interfaces offer real-time debugging with the on-chip Real Monitor 

software and high speed tracing of instruction execution[11]. 

USB 2.0 Full Speed compliant Device Controller with 2 kB of endpoint RAM. In addition, the LPC2146/8 provides 

8 kB of on-chip RAM accessible to USB by DMA[10]. 

One or two (LPC2141/2 vs. LPC2144/6/8) 10-bit A/D converters provide a total of 6/14 analog inputs, with 

conversion times as low as 2.44 µs per channel[10]. 

Single 10-bit D/A converter provide variable analog output. 
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Two 32-bit timers/external event counters (with four capture and four compare channels each), PWM unit (six 

outputs) and watchdog[11]. 

Low power real-time clock with independent power and dedicated 32 kHz clock input. 

Multiple serial interfaces including two UARTs (16C550), two Fast I2C-bus (400 kbit/s), SPI and SSP with 

buffering and variable data length capabilities[10]. 

OPERATION PRINCIPLE OF MEMS 

The Accelerometer consists of a MEMS capacitive sensing g-cell and a signal conditioning ASIC contained in a 

single package. The sensing element is sealed hermetically at the wafer level using a bulk micro machined cap 

wafer. The g-cell is a mechanical structure formed from semiconductor materials (polysilicon) using masking and 

etching processes[12]. 

The sensor can be modeled as a movable beam that moves between two mechanically fixed beams. Two gaps are 

formed; one being between the movable beam and the first stationary beam and the second between the movable 

beam and the second stationary beam[13]. 

OPERATION MODES OF MEMS 

The sensor has three power modes: Off Mode, Standby Mode, and Measurement Mode to offer the customer 

different power consumption options. The sensor is only capable of running in one of these modes at a time. The Off 

Mode offers the lowest power consumption, approximately 0.4 µA and can only be reached by powering down the 

analog supply. The Standby Mode is ideal for battery operated products. When Standby Mode is active the device 

outputs are turned off providing a significant reduction in operating current. When the device is in Standby Mode 

the current will be reduced to approximately 3 µA. Standby Mode is entered as soon as both analog and digital 

power supplies are up. In this mode, the device can read and write to the registers with I2C, but no new 

measurements can be taken. The mode of the device is controlled through the MODE (0x07) control register by 

accessing the mode bit in the Mode register[12]. 

 During the Active Mode, continuous measurement on all three axes is enabled. In addition, the user can choose to 

enable shake Detection, Tap Detection, Orientation Detection, and/or Auto-Wake/Sleep Feature and in this mode the 

digital analysis for any of these functions is done. The user can configure the samples per second to any of the 

following: 120 samples/second, 64 samples/second, 32 samples/second, 16 samples/second, 8 samples/second, 4 

samples/second, 2 samples/second, and 1 sample/second for the wake state. If the user is configuring the sleep 

feature, the selectable ranges are: 32 samples/second, 16 samples/second, 8 samples/seconds and 1 sample/second. 

Depending on the samples per second selected the power consumption will vary[13]. 

 

 



IJRIT International Journal Of Research In Information Technology, Volume 2, Issue 5, May 2014, Pg: 518-527 
                                                                               

 
  

Asha N,IJRIT  523 

 

 

POWER SAVING FEATURES OF SENSOR 

M7660FC includes a range of user configurable power saving features. The device’s samples per second 

can be set over a wide range from 1 to 120 samples a second; the operating current is directly proportional to 

samples per second. The analog supply AVDD can be powered down to put the MMA7660FC into Off Mode, which 

typically draws 0.4 µA. The Auto-Wake/Sleep feature can toggle the sampling rate from a higher user selected 

samples per second to a lower user selected samples per second, changing based on if motion is detected or not[14].  

 LIQUID CRYSTAL DISPLAY(LCD) 

TO display interactive messages we are using LCD Module. We examine an intelligent LCD display of two lines, 16 

characters per line that is interfaced to the controllers. The protocol (handshaking) for the display is as shown. 

Whereas D0 to D7th bit is the Data lines, RS, RW and EN pins are the control pins and remaining pins are +5V, -5V 

and GND to provide supply. Where RS is the Register Select, RW is the Read Write and EN is the Enable pin. 

 The display contains two internal byte-wide registers, one for commands (RS=0) and the second for characters to be 

displayed (RS=1). It also contains a user-programmed RAM area (the character RAM) that can be programmed to 

generate any desired character that can be formed using a dot matrix. To distinguish between these two data areas, 

the hex command byte 80 will be used to signify that the display RAM address 00h will be chosen.Port1 is used to 

furnish the command or data type, and ports 3.2 to3.4 furnish register select and read/write levels. 

Crystal Display also called as LCD is very helpful in providing user interface as well as for debugging purpose. The 

most common type of LCD controller is HITACHI 44780 which provides a simple interface between the controller 

& an LCD. These LCD's are very simple to interface with the controller as well as are cost effective. 

ACCIDENT DETECTION AND RELEASE OF AIR BAGS USING GSM, GPS AND MEMS                                                                      
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Circuit diagram 

Proposed work 

Different operations on circuit 

The main aim of the project is to design an ARM based GSM and GPS accident detection system and release of air 

bags. In this project LPC 2148 processor is used. MEMS are an Electro Mechanical Sensor. When an accident 

occurs, MEMS gets disturbed and sends output signal to the processor LPC2148 so that the location is identified 

using GPS[10]. 

As the ARM processor requires 3.3 volts of supply, so a step down transformer of 230/18V is used to get the 

required AC output. To convert that AC supply to DC supply is done by using rectifier. DC output consists of 

ripples, to remove those ripples we use filter capacitors. To get output voltages of +5v & +12v we are using voltage 

regulators 7805 & 7812. Finally 3.3v is given to the ARM processor for functioning[11]. 

ARM processor consists of two modes of operation i.e; program mode and run mode. Program mode is used for 

dumping of the program into ARM processor from any external device such as computer. Run mode is used for the 
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execution of program. For the purpose of accident detection we use run mode of operation. When an accident occurs 

disturbance is created in MEMS which indicates a change in an angle of X-Co-Ordinate gives an analog signal 

output. This analog signal is converted into digital signal by using ADC 0804 and hence the digital signal is given to 

ARM processor. We make use of three pins of MEMS namely X-Co-Ordinate pin(1),read pin(2),write pin(3). X-Co-

Ordinate pin is used for the indication of change in angle; read pin gives the information or data to the ARM 

processor[14]. 

When an ARM processor reads the signal from MEMS it indicates that an accident has been occurred .in order to 

locate the spot of accident we use GPS, output of GSM and GPS is given to MAX-232 .MAX-232 is a level 

converter which changes RS-232 to TTL and vice-versa. Because the LPC 2148 understands TTL format. When 

accident occurs GPS is activated and it gives the values of location in terms of Latitude and Longitude[10].  

For example: 

Accident occurred at location of 

Latitude=1641.4095     

Longitude=1725.3602 

The same above values are sent to the mobiles using GSM for which the mobile numbers are dumped in the 

program. At the same time those values are displayed on LCD Display. Immediately after the accident detection, the 

air bag is released. Release of air bag is shown in ur project by glowing LED[15]. 

Hence by using MEMS,GSM and GPS accident location is detected and the  information is sent to the mobile as 

well as LCD Display[10]. 

Flash Magic 

Features 

Straightforward and intuitive user interface[4] 

Five simple steps to erasing and programming a device and setting any options desired[4] 

Programs Intel Hex Files[4] 

Automatic verifying after programming[4] 

Fills unused flash to increase firmware security [4] 

Program security bits[4] 

Powerful, flexible Just In Time Code feature. Write your own JIT [4] 

Modules to generate last minute code for programming. Uses include:  

Serial number generation  

Copy authorization and protection 
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Storing program date and time-manufacture date 

Storing program location and operation 

Lookup table generation 

Language tables or language selection 

Centralized record storing 

Obtaining latest firmware from the Corporate Web site or project intranet[4]  

 

Requirements: 

Flash Magic works on any versions of Windows, except Windows 95. 10Mb of disk space is required. As mentioned 

earlier, we are automating two different routines in our project and hence we used the method of polling to 

continuously monitor those task  and act accordingly[4]. 

 INTRODUCTION TO KEIL 
 
Keil Micro Vision is an integrated development environment used to create software to berun on embedded systems 
(like a microcontroller). It allows for such software to be written either in assembly or C programming 
languages and for that software to be simulated on a computer before being loaded onto the 
microcontroller.µVision3 is an IDE (Integrated Development Environment) that helps write, compile, and debug 
embedded programs[3].  
It encapsulates the following components: 
A project manager. 
A make facility. 
Tool configuration. 
Editor. 
A powerful debugger. 
 
To create a new project in uVision3: 
Select Project - New Project. 
Select a directory and enter the name of the project file. 
Select Project –Select Device and select a device from Device Database. 
Create source files to add to the project 
Select Project - Targets, Groups, and Files. Add/Files, select Source Group1, and add the source files to the 
project[2]. 
Select Project - Options and set the tool options. Note that when the target device is selected from the Device 
Database all-special options are set automatically. Default memory model settings are optimal for most 
applications[1]. 
Select Project - Rebuild all target files or Build target[1]. 
 
To create a new project, simply start Micro Vision and select “Project”=>”New Project” from the pull–down 
menus. In the file dialog that appears, choose a name and directory for the project. It is recommended 
that a new directory be created for each project, as several files will be generated. Once the project 
has been named, the dialog shown in the figure below will appear, prompting the user to select a target 
device. In this lab, the chip being used is the “AT89C52,” which is listed under the heading “Atmel”[2]. 
 
Future work: 

It will be used in ambulance, Fire engines, VIP vehicles, Defence, Security etc . for different safety reasons and also 
can embed in multiple place for getting the alert.  
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Advantages: 

Easy to operate 

Sophisticated security 

Simple and reliable design 

Isolates both GSM and GPS signal. 

 

RESULT and CONCLUSION 

We have observed the performance of accident detection and release of air bags using GPS, GSM and MEMS. It 
helps not only in finding the location of the vehicle but also it is helpful in saving the lives of victims by finding 
where an accident has happened. It can also be used in Vehicles, Ambulances, and Fire engines etc. for the purpose 
of accident detection. By releasing the air bags we can save the victims from major injuries. Finally we can say that 
the project has many advantages and hence it can be used. 
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