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Abstract 
Traffic accidents are one of the leading causes of fatalities in most of the countries. An important indicator of 
survival rates after an accident is the time between the accident and when emergency medical personnel are 
dispatched to the scene. More the number of vehicles, more is probability of accidents. The government has 
undertaken number of initiatives and many awareness program but accident rate remains high. This project is about 
making cars more intelligent and interactive which may notify or resist user under unacceptable conditions. This 
system provides critical information of real time situations to the nearest police station and hospital to bring the 
ambulance to the spot to rescue the passengers or owner himself. Driver fatigue resulting from sleep deprivation or 
sleep disorders is an important factor in the increasing number of accidents on today's roads. The main components 
of the system consist of number of sensors like optocoupler, alcohol, ultrasonic, MEMS, GSM and a software 
interface with GPS and Google Maps APIs for location. This embedded system requests for emergency services 
whenever the vehicle met with accident, and system avoids unnecessary emergency requests incase of safe condition 
of passengers at that situation. 
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I. Introduction 
Automation of industry is continually on rise. 

Two principal components of today’s industrial 
automation are programmable controllers and robots. In 
order to aid the tedious work and to serve the mankind, 
today there is a general tendency to develop an 
intelligent operation. Road accidents are human tragedy. 
They involve high human suffering and monetary cost in 
terms of untimely deaths injuries and loss of potential 
income. India has undertaken many initiatives and is 
implementing various road safety programs.  

          During the year 2010, there were close to 
0.5 million road accidents in India, which resulted in 
more than 0.13 million deaths and inflicted injuries on 
0.52 million person these numbers translate into one road 
accident every minute and one road accident deaths 
every 4 minutes unfortunately more than half the victims 
are in the economically active age group of 25-65 years. 
Road traffic accidents are amenable to remedial action. 
Many a countries have curbed the menace of road 
accidents by adopting a multipronged approach to road 
safety that encompasses broad range of measures such 
as, traffic management, design and quality of road 
infrastructure, application of intelligent transport 
systems, safer vehicles, law enforcement, effective and 
quick accident response and care etc. The Government 
alone cannot tackle road safety problems. There is a need 
for active involvement of all stake-holders to promote 

policy reform and implementation of road safety 
measures. Addressing road safety in a comprehensive 
manner underscores the need to involve multiple 
agencies or sectors like health, transport and police.  

Traffic accidents are one of the leading causes 
of fatalities. An important indicator of survival rates after 
an accident is the time between the accident and when 
emergency medical personnel are dispatched to the 
accident location. By eliminating the time between when 
an accident occurs and when the first responders are 
dispatched to the scene decreases mortality rates, we can 
save lives. One approach to eliminating the delay 
between accident occurrence and first responder dispatch 
is to use in-vehicle automatic accident detection and 
notification systems, which sense when a traffic accident 
is likely to occur and immediately notify emergency 
occurred. These in-vehicle systems, however, are not 
available in all cars and are unaffordable to retrofit in 
older vehicles. Here such a system is described the main 
application of which is early accident detection.’ 
 

II. Road Accidents Statistics at a 
Glance 
The frequency of traffic collisions in India is the 

highest in the world. A National Crime Records Bureau 
(NCRB) report revealed that every year, more than 
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1,35,000 traffic collision-related deaths occur in India.   
Nearly 12,75,000 persons are injured in road 
accidents..  Most   of the accidents are occurring due to 
lack of professional drivers and positive driving culture. 
The main objectives of this work are, 
1. To reduce the Human Death Ratio due to road 
accident. 
2. To intimate the condition of the victim who met with 
accident. 
3. If accident takes place, fast indication by message to 
emergency care centers to intimate the condition of 
victims. 
4. To provide maximum assistance even in 
unpopulated area. 
 

III.  Motivation 
When a traffic accident takes place, assisting 

injured passengers as soon as possible is crucial to 
minimize the negative effects on their health. Mortality 
from traffic accidents can be classified into three phases: 
Stage-1: It involves casualties in the first few minutes or 
seconds after an accident (about 10% of all deaths). 
Stage-2: It  is the first hour  after  the accident, the so 
called golden hour, has the highest mortality (75% of all 
deaths) and is the phase during which the highest death 
rate can be avoided by proper initial health care. 
Stage-3: Happens days or weeks after the traumatic 
incident, has 15% of mortality, and takes hard work and 
a high amount of resources to reduce mortality. 
As can be observed, the phase where more benefits 
can be achieved by reducing rescue response time is the 
second one. A fast and efficient rescue operation during 
the hour after a traffic accident significantly increases 
the probability of survival of the injured and reduces 
the injury severity. 
For a noticeable reduction in rescue time, two major 
steps must be taken: 
1) Fast and accurate accident detection and reporting 
to an appropriate public safety answering point (PSAP) 
and 
2) Fast and efficient evacuation of occupants trapped 
inside a vehicle. 
 

IV.  Work Done 
After studying various papers, the technologies 

implemented were found to be as follows: 
Manuel Fogue proposed system requires each vehicle 
to be endowed with an onboard unit (OBU) responsible 
for detecting and reporting accident situations to an 
external control unit (CU) that estimates its severity, 
allocating the necessary resources for the rescue 
operation. The development of a prototype based on 
off-the-shelf devices and its validation at the Applus+ 

IDIADA Automotive Research Corporation facilities 
show that our system could notably reduce the time 
needed to alert and deploy the emergency services 
after an accident takes place. [1] 
Zhang Wen discussed a kind of design of vehicle 
location system based on ARM. The architecture and 
working theory of this system is introduced in details, 
and introduces the vehicle location system which uses 
the ARM microprocessor LPC2129 as a control unit to 
combinative with GPS LR9548 and GSM TC35 
modules. Explores location solution, map-matching and 
data compress that associated with the positioning, 
shows a program flowchart and predicts the trend of the 
vehicle location system in the future.[2] 
Watthanawisuth N. designs wireless black box using 
MEMS accelerometer and GPS tracking system is 
developed for accidental monitoring. The system 
consists of cooperative components of an accelerometer, 
microcontroller unit, GPS device and GSM module. In 
the event of accident, this wireless device will send 
mobile phone short massage indicating the position of 
vehicle by 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. The system is 
compact and easy to install under rider seat. The system 
has been tested in real world applications using bicycles. 
The test results show that it can detect linear fall, non-
linear fall and normal ride with high accuracy. [3] 
V. Dhana Raj describes ARM7 based system, the core 
hardware has modules such as RFID Reader, GPS, GSM 
wireless transmission will try to compensate the new 
transport related issues. Applications such as accident 
alert, traffic rule violation control and special zone are 
explained in this paper. This system efficiently utilizes 
communication link between RF Modems over a 
wireless channel to provide the information regarding 
vehicle monitoring, vehicle authentication. The 
implemented system is a more convenient to 
automatically sending information to above such 
applications. [4] 
T. Krishna Kishore presents the principles of a low 
operational-cost but flexible Internet-based data-
acquisition system. The main core of the system is an 
embedded hardware running a scaled down version of 
Linux: a popular choice of operating system for 
embedded applications. The embedded device 
communicates through General Packet Radio Service 
(GPRS), which makes it accessible from anywhere in the 
world through a web server built into the embedded 
device. In addition, GPRS provides a bidirectional real-
time data transfer allowing interaction. The proposed 
system eliminates the need for server software and 
maintenance. A novel approach is introduced to 
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minimize the operational costs while operating with a 
large amount of data. The system is demonstrated to be 
suitable for different embedded applications by attaching 
several real-time modules through appropriate interfaces.
[5] 
 Salas K Jose designed such a system which 
the main application of early accident detection. It can 
automatically detect traffic accidents using 
accelerometers and immediately notify a central 
emergency dispatch server after an accident, using GPS 
coordinates. Along with the data it will send the number 
of the vehicle too.. The ARM controller, accelerometer, 
GSM connections, and GPS can be used to provide 
situational awareness responders. [6]  
A. Sriram presented paper where accident can be 
notified automatically using sensors and the health 
condition of the passengers also send as video via GSM 
to the nearest police station and hospital to bring the 
ambulance to the spot to rescue the passengers. The 
Microcontroller is used for pool proof testing.
 

V. Proposed System 
Various sensors like optocouple

ultrasonic sensors, and sub-systems like 
and a software interface with GPS and Google Maps 
APIs for location are proposed. Hence this project aims 
to design an embedded system for vehicle 
detection by modifying and integrating the existing 
modules. An accelerometer can be used in a car alarm 
application so that dangerous driving can be detected. It 
can be used as a crash or rollover detector of the vehicle 
during and after a crash. With signals from an 
accelerometer, a severe accident can be recognized. 
alcohol sensor monitors the level of the 
the vehicle and provides alert information in the form o
alarm during the critical situations. And also send SMS 
to the authorized person through the GSM. An ultrasonic 
Sensor is used to detect the static obstacle in front of 
vehicle and alarm indicates the obstacle is detected. This 
may avoid accidents due to collision of vehicles with any 
static obstacles. MEMS is a process technology used to 
create tiny integrated devices or systems that combine 
mechanical and electrical components. They are 
fabricated using integrated circuit (IC) batch processing 
techniques and can range in size from a few micrometers 
to millimeters. These devices (or systems) have the 
ability to sense, control and actuate on the micro scale, 
and generate effects on the macro scale. The 
ARM7TDMI is an advanced version of 
microcontroller and forms the heart of the system. 

The purpose of this system is to design and 
integrate a new system which is integrated with GPS
GSM to provide following feature: a) Location 
information, b) Real time tracking using SMS, c) track 
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erational costs while operating with a 
The system is demonstrated to be 
mbedded applications by attaching 

through appropriate interfaces. 

which described 
the main application of early accident detection. It can 
automatically detect traffic accidents using 
accelerometers and immediately notify a central 
emergency dispatch server after an accident, using GPS 

will send the number 
controller, accelerometer, 

GSM connections, and GPS can be used to provide 

accident can be 
notified automatically using sensors and the health 
condition of the passengers also send as video via GSM 
to the nearest police station and hospital to bring the 
ambulance to the spot to rescue the passengers. The 

for pool proof testing. [7]  

coupler, alcohol, 
systems like MEMS, GSM 

and a software interface with GPS and Google Maps 
Hence this project aims 

to design an embedded system for vehicle accident 
by modifying and integrating the existing 

An accelerometer can be used in a car alarm 
application so that dangerous driving can be detected. It 

rash or rollover detector of the vehicle 
during and after a crash. With signals from an 
accelerometer, a severe accident can be recognized. The 

the alcohol inside 
the vehicle and provides alert information in the form of 
alarm during the critical situations. And also send SMS 
to the authorized person through the GSM. An ultrasonic 
Sensor is used to detect the static obstacle in front of the 

obstacle is detected. This 
e to collision of vehicles with any 

MEMS is a process technology used to 
create tiny integrated devices or systems that combine 
mechanical and electrical components. They are 
fabricated using integrated circuit (IC) batch processing 

iques and can range in size from a few micrometers 
to millimeters. These devices (or systems) have the 
ability to sense, control and actuate on the micro scale, 
and generate effects on the macro scale. The 
ARM7TDMI is an advanced version of RISC 

and forms the heart of the system.  
The purpose of this system is to design and 

integrate a new system which is integrated with GPS- 
GSM to provide following feature: a) Location 
information, b) Real time tracking using SMS, c) track 

driver activity d) Communication is instantaneous 
therefore we can receive running report quickly. It is 
completely integrated so that once it is implemented in 
all vehicles, then it is easy to track vehicles any time
 

VI. Block Diagram 
 

Fig 1: Block Diagram of ARM7 Based 
using GSM, GPS and MEMS

 
VII. Program Flow

Fig 2: Program Flow of ARM7 Based 
using GSM, GPS and MEMS
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d) Communication is instantaneous 
therefore we can receive running report quickly. It is 
completely integrated so that once it is implemented in 
all vehicles, then it is easy to track vehicles any time. 
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using GSM, GPS and MEMS 

Program Flow 

 
of ARM7 Based Accident Detection 
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The Fig 2 represents the program flow of 
Accident Detection System for Indication of Victim 
Status. First step in that process shows system initialized 
on power ON. When the system is detected to be 
abnormal, it is confirmed that any sensor is activated. If 
alcohol sensor output is high, the buzzers (alarm) will be 
turned ON; the GPS will search location and send SMS 
with latitude and longitude co-ordinates to authorized 
member. The ultrasonic sensor sense the obstacle if it is 
found, the buzzer will be turned ON. While driving if 
driver feels sleepy, the optocoupler output goes high then 
the buzzer will be turned ON and the GPS will search 
location and send SMS with latitude and longitude co-
ordinates to authorized personnel. If major accident 
occurs then the buzzer will be turned ON and the 
message will be sent automatically to the rescue team 
after the location is detected by GPS. 
 

VIII. Conclusion 
This project is an intelligent accident alert 

system which not only notifies accidental alert but also 
provides the exact location where the accident has taken 
place. The entire works have to be integrated with the 
automobile to validate its functionality and reliability. 
Thus this work will reduce the accident death ratio in 
considerable amount even in rural roads. Then it has a 
great importance in day to day life of the people in the 
country like India. Thus this work will provide vital 
information about the accidents even in unpopulated 
area. So, the emergence care center could be able to 
serve to the victims with better efficiency and they 
could plan to have important first aid kits which have 
to be brought along with them to the accident spot. 
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