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Abstract:  

This paper is to develop a wireless black box using MEMS accelerometer and  GPS tracking system for accidental monitoring. 

The system consists of cooperative components of an accelerometer, microcontroller unit, GPS device and GSM module. If any 

accident occurs, this wireless device will send mobile phone a short massage indicating the position of vehicle by tracing th e 

location of the vehicle through GPS system to family member, emergency medical service (EMS) and nearest hospital. . The 

threshold algorithm and speed of motorcycle are used to determine fall or accident in real -time.  This paper uses  temperature 

sensor and which are interfaced to the micro controller. With the help of temperature sensor we can measure amount of 

temperature exhausted from the vehicle.  
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I. INTRODUCTION 

 

Now a day’s accidents have become a major public problem in  

many countries and in drunk driving, rid ing with no helmet  

protection, riding without sufficient sleep, etc. Many 

campaigns have been conducted by the people for the 

awareness but the numbers of death and disability are very  

high because of late assistance to people those who got through 

the accident. Therefore, several research groups and major 

motorcycle manufacturers including Honda have developed 

safety devices to protect riders from accidental in juries. 

Presently, tracking system is only installed in some h igh-end 

motorcycles because these systems are still too expensive for 

most motorcycle's riders. Thus, fall detection and accident 

alarm system for two wheelers has recently gained attention 

because these systems are expected to save peoples life by 

helping riders to get medical treatment on time. This paper can 

be used for accidental monitoring. If any accident occurs, this 

wireless device will send a message from mobile phone and 

indicating the position of vehicle by tracking the location 

through GPS system to family member, eme rgency medical 

service and nearest hospital so that they can provide 

ambulance and necessary treatment. 

 

Existing System 

In existing system most of people associate black box with 

airplanes but they are no longer just key tool in investigation 

airplane accident. Presently tracking system introduced in 

vehicle to avoid accident and save the peoples life. But this 

system still installed in so me of high end vehicles only because 

this system are too expensive for most of the vehicle user. This 

project introducing detection and alarm system which is 

expected to save peoples life by detecting the accident 

occurred and provides the help by tracing location of the 

vehicle user with help of GPS technology. If any accident 

occurred to the vehicle this system will provide the 

informat ion of vehicle user to the family members and at the 

same time it will send massage to the nearest hospital for the 

help. 

II. S YSTEM OVERVIEW 

 

The wireless black box has  temperature sensor, smoke sensor 

which are interfaced to the micro controller. Temperature 

sensor measure amount of temperature exhausted from the 

vehicle. Smoke sensor will sense the amount of gas emitted 

from the vehicle. These values are also displayed on LCD. The 

total equipment of this project is placed inside a vehicle is not 

visible to others. When an accident occurs with vehicle will be 

detected by the MEMS and this informat ion is given to 

microcontroller. The system use GPS (g lobal positioning 

system) module to get the location of the vehicle where the 

accident has occurred. The location values are given to 

microcontroller. Controller will give this information to GSM 

module. GSM will send the message to concerned person 

having information about temperature level, s moke condition 

and speed of the vehicle and real time of accident. it also has 

graphical location of the vehicle  
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Design of hardware system 

The system has MEMS accelerometer which will sense the 

movements of the vehicle continuously. When an accident 

occurs with vehicle the movement of the vehicle while the 

incident is occurring will be detected by the MEMS and this 

informat ion is given to microcontroller. Here we use GPS 

module to track the location of the vehicle where the accident 

has occurred. GPS can get the graphical location of the vehicle 

and these location values are displayed on the LCD (Liquid  

Crystal Display). The location values are given to 

microcontroller. Controller g ives this information to GSM 

module. By using GSM we can send the message to family  

members, emergency medical service and nearest hospital. In  

this project we have temperature sensor which are interfaced to 

the microcontroller. Temperature sensor through which we can 

measure amount of Temperature exhausted from the vehicle. 

These values are also displayed on LCD. 

  

Arm7TDMI: 

ARM stands for Advanced RISC Machines. An ARM 

processor is basically any 16/32bit microprocessor designed 

and licensed by ARM Ltd, a microprocessor design company 

headquartered in England, founded in 1990 by Herman Hauser. 

A characteristic feature of ARM processors is their low electric 

power consumption, which makes them particu larly suitable 

for use in portable devices. It is one of the most used 

processors currently in the market.  

 

Temperature sensor: 

Temperature sensor is used to sense the temperature of a 

medium. Most of the temperature sensors having temperature-

dependent properties which can be measured electrically  

include resistors, semiconductor devices such as diodes, and 

thermocouples. A resistance thermometer has a sensing resistor 

having an electrical resistance vary with temperature.  

 

MEMS : 

Micro-Electro-Mechanical Systems, is a technology that in its 

most general form can be defined as min iaturized mechanical 

and electro-mechanical elements (i.e., devices and structures) 

that are made using the techniques of micro fabrication. The 

physical dimensions of MEMS devices can vary from well 

below one micron on the lower end of the dimensional 

spectrum, all the way to several millimeters. 

 

GPS 

The Global Positioning System (GPS) is a space based 

satellite navigation system that provides slocation and time 

informat ion in all weather conditions, anywhere on or near the 

earth where there is an unobstructed line of sight to four or 

more GPS satellites. The system provides capabilit ies to 

military, civ il and commercial users around the world. It is 

maintained by the United States government and is freely  

accessible to anyone with a GPS receiver. 

 

 GS M modem: 

Global Positioning System (GPS) technology is a TDMA 

based wireless network technology developed in Europe that is 

mostly used throughout the world.GSM phones make use of a 

SIM card  to identify the user's account. The use of the SIM 

card allows GSM network users to quickly move their phone 

number from one GSM phone to another by simply moving the 

SIM card. Currently GSM networks operate on the 850MHz, 

900MHz, 1800MHz, and 1900MHz frequency bands. Devices 

that support all four bands are called quad-band, with those 

that support 3 or 2 bands called tri-band and dual-band, 

respectively. In the United States, Cingular operates on the 850 

and 1900MHz bands, while T-Mobile operates only on the 

1900MHz band. 

 

V. CONCLUS ION 

 

The system wireless black box using MEMS accelerometer 

and GPS tracking has been developed for motorcycle 

accidental monitoring. The system can detect the type of 

accident (linear and nonlinear fall) from accelerometer signal 

using threshold algorithm, pos ture after crashing of motorcycle 

and GPS ground speed. After accident is detected, short alarm 

massage data (alarm massage and position of accident) will be 

sent via GSM network. Sensors work accordingly and gives 

the respective output  
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