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Abstract— Road accidents are one of the major public 

problems in most of the countries. The objective of this 

paper is to quickly detect the type of accident from Micro-

Electro-Mechanical System (MEMS) accelerometer signal 

using a threshold algorithm. Then the location data from 

GPS module will be taken and sent via SMS to the 

neighboring Central Emergency Monitoring Station and also 

to the relative’s number which are saved in the system. On 

reception of this message, emergency medical care unit can 

be made available to the victim at the earliest. The system 

consists of a mpu6050 sensor, Arduino UNO, GPS device 

and GSM module. The test result shows that it can detect 

accident with accuracy 
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I. INTRODUCTION 

In recent years, number of road accidents are increasing .As 

the world today is getting more prone to vehicular traffic 

due to urbanization and high motorization rates, human life 

is at stake. In India, more than 1,38,000 people were killed 

in road accidents in 2016 alone, which is greater than the 

number of people killed in all other put together. If the crash 

victim receives emergency medical care on time then it can 

make a large difference in his survival rate. Road accident 

can be reduced by automotive collision predication and 

notification system implemented in each vehicle on road. 

Airbags and air-brakes can be implemented in cars for 

passenger safety, but the system is quite expensive and not 

affordable by common people.  

This paper utilizes MEMS accelerometer to 

monitor the acceleration of a vehicle which helps to predict 

occurrence of the accident. The GPS module is designed to 

receive the latitude and longitude value of the accident 

place. The latitude and longitude information will be then 

sent to the neighboring hospital which will provide 

immediate medical help. 

This paper shows how GPS modules and GSM 

modules can be used to speed up the medical help to the 

victim. If the accident happens intimation in the form of 

SMS including the accident location along with information 

will be sent to the nearest hospital and also to the relatives’ 

number which are saved in the system by GSM modem. 

II. PROBLEM DEFINITION 

The traffic police have made effort to improve their 

response capacity to reduce road accidents where each of the 

major cities has a fully equipped patrol team to be in 

position to adequately respond to accidents. However, this 

approach is not so much helpful in reducing accident death 

on spot because sometimes it takes time for the police patrol 

to know and to reach where the accident has taken place. 

This is due to the fact that as there is no such 

system for locating or identifying where and when accident 

has taken place and responding to the emergency by the 

medical team. The time by which police and emergency 

medical team approaches to accidental place, usually many 

lives are lost. Because the time taken by the teams to reach 

the accident location is large, so to reduce the economic loss 

and life loss during accidents on highways, it is very 

important to get intimation from accident place immediately 

to the nearby medical facility and also to relatives. 

III. OBJECTIVE 

 The main objective behind this work is to minimize the 

time gap between the occurrence of accident and time 

required for ambulance to reach the location of accident for 

giving help to the victim. When accident takes place lot of 

time is wasted in searching the location of accident, this 

time can be used by our system to work faster and avoid the 

loss of life due to time delay. 

Our system consists of three main modules:  

1) MEMS Sensor  

2) Controller  

3) GPS and GSM Modem 

Sensor acts as a trigger that senses the location of 

the accident place and sends notification to the main 

controller. Controller is a database where information about 

hospital and ambulance is stored. The controller sends a 

request to hospital via SMS and when message is received 

by the nearest hospital, then it sends a response to an 

ambulance with the GPS location of the accident for 

tracking the location where accident has occurred. 

IV. PROPOSED SYSTEM 

To overcome the problem of existing system, a new system 

is designed and implemented in which there is automatic 

detection of accident. The block diagram shows the 

automatic accident analysis and emergency rescue alert 

system. The Proposed system consist of Arduino Uno, GPS 

modems, GSM modems. 

 
Fig. 1: Block Diagram of Accident Detection System 
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V. DESCRIPTION OF PARTS 

A. Arduino Uno  

Arduino Uno is an prototyping board based on flexible, 

easy-to-use open source hardware and software. The 

programs written in Arduino IDE are mentioned as sketches 

where each sketch can be stored with the   different name 

with the file extension number. In the software window, the 

bottom right-hand corner of displays the configuration of the 

board and serial port that is used. The toolbar buttons allow 

you to verify and upload programs, create, open, and save 

sketches, and open the serial monitor. The serial monitor 

helps in verifying the output of any device connected to the 

Arduino. Arduino IDE is an open source software which is 

easily available for programming. Arduino Uno is a 

microcontroller board based on the ATmega328P, an 8-bit 

microcontroller with 32KB of Flash memory and 2KB of 

RAM. Once connected to a power source or to a PC via the 

USB cable it can be used to support the microcontroller. 

 
Fig. 2: Arduino Uno 

B. GPS Receiver 

Nowadays, GPS technology has become more accurate, 

smaller, reliable and economical. A very accurate and 

sensitive GPS signal acquired device is required for the 

system .GPS modules typically put a series of standard 

strings of information, under something called the National 

Marine Electronic Association (NMEA) protocol. The GPS 

receiver continuously monitors all satellite and provides 

accurate data. 

 
Fig. 3: GPS 

C. GSM SIM800 

The power supply to the board should be 12V,1.2A. The 

communication protocol between the GSM module and the 

Arduino is serial. So we are supposed to use the serial pin of 

Arduino (Rx and Tx). GSM modem supports an extended 

AT command are defined in the GSM standards. AT 

commands is to check if an interface is working fine. Many 

of the commands that are used to control wired dial-up 

modems such as ATD, ATH, ATA as well as some Message 

related command commands like AT+CMGS (Send SMS 

message).The GSM/GPRS modem utilizes the GSM 

network to send the location of the accident. GSM modem 

required a SIM Card to send message. 

 
Fig. 4: GSM SIM800 

D. MPU6050 SENSOR 

MPU6050 sensor uses MicroElectroMechanical technology 

i.e. MEMS for short. The   MPU-6050 device combines a 3-

axis gyroscope and a 3-axis accelerometer on the same 

silicon chip. It also contains an onboard Digital Motion 

Processor which processes complex 6-axis Motion Fusion 

algorithms. 

 
Fig. 5: MPU6050 Sensor 

It has I2C bus interface to communicate with the 

microcontrollers. 

VI. WORKING 

 The mpu6050 sensor detects accident when acceleration 

and angular velocity suddenly cross the threshold limit 

value. Using this reading one can determine whether an 

accident has occurred or not.The accident is detected by the 

sensors when the values of the sensors reach above the set 

threshold values. As soon as the values of sensors spikes 

above the set value the alert message is sent with the 

accident location to the main server unit by the android 

hardware which is fixed in the car unit, which is connected 

with main the main server which houses the database of all 

the nearby hospitals and ambulance 

When accident is detected. GPS obtained the 

latitude and longitude of that particular location. GPS 

obtained the latitude and longitude of that particular 

location. GPS receives latitude and longitude values of 
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accident location and send it to Arduino Uno. This 

information will be sent to the given mobile number through 

a message. Using this message we will get a position of the 

car. 

The system consists of accelerometer sensor 

Arduino Uno, GPS modem and GSM modem for sending 

SMS. The output of sensor and threshold algorithm are used 

to decide a fall or accident in real time. In the event of the 

accident, MEMS sensor will send information about the 

accident by a mobile phone short message indicating the 

position of the vehicle by GPS system to the family 

member, emergency medical service, and nearest hospital so 

that they can provide ambulance and prepare treatment for 

the patients. 

 
Fig. 6: System architecture 

VII. CONCLUSION 

Hence an innovative wireless black box using MEMS 

accelerometer and GPS tracking system has been developed 

for vechicle accidental monitoring. The system can detect 

type of accident from the accelerometer signal using a 

threshold algorithm, posture after crashing of the vehicle 

and GPS ground speed. After accident is detected, short 

alarm massage data will be sent via GSM network. The test 

results show that it can detect accidents with no false alarm. 
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