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Abstract- The advent of new technologies have made the traffic hazards more frequent out of which accidents are more 
common leading to loss of lives due to poor emergency facilities. In order to provide immediate medical assistance we have 
proposed a system where, in case of any car accident the location of the accident will be sent to the police control room and 
the medical rescue team along with the heart rate of the victim, through a GSM module using Atmega  micro controller.  
Switch provision is also placed where the person can send message if he had recovered after accident and also during 
emergency conditions. The heart rate sensor is placed in the steering arm of the car and the controller can be programmed 
such that the heart rate is also transmitted when the accident is detected. Thus this system provides immediate medical 
assistance to the victims of car accidents saving time and lives. 
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I. INTRODUTION 
 
The system detects the vehicle accident with the help 
of vibration sensor. GPS module captures the location 
of vehicle accident and a inform message is 
transmitted which contains the co-ordinates value  of 
latitude and longitude and the heart rate with the help 
of GSM modem to provide very fast medical 
treatment to the victim of vehicle accident. It also 
sends a message to police control room with the 
location of accident to minimize the time required for 
legal police process, and the victim can get fast 
treatment. It also provides facility to refuse the 
medical treatment if victim is not badly injured to 
save the valuable time of medical rescue team. One 
more facility is provided that in case when a person 
need medical treatment not for the accident case but 
for other reason like having heart attack problem, at 
that time a message is transmitted to the medical help 
center by just pressing a single switch.   
 
The main objective of this project is to detect the 
vehicle accident and transmit the location of the 
accident with the information of victim (heart rate)  
and type of accident to the medical help center  and 
police control room. So medical help center and 
police control room will get the exact location by the 
geographical co-ordinates transmitted via message 
with the help of map.  
 
A.  Need of this system  
The basic aim and need of this system is for the 
following reasons:  

 To report the accident location to provide 
immediate medical assistance.  

 To report the medical condition of the patient like 
heart rate and heart attack conditions.  

 To report police in case of any theft or threats. 

 
Fig. 1: Block Diagram of the Proposed System 

 
II. COMPONENTS OF THE SYSTEM  
 
The basic components used in the system design are  

 Vibration sensor   
 Atmega8L micro controller  
 GPS module  
 GSM modem  
 Heart rate sensor  
 Switch circuit  
 Mobile with SIM  
 Max232 

 
III. WORKING OF THE SYSTEM  
 
In this project when a car meets with an accident, it 
will be detected by the vibration sensor which is a 
piezo electric transducer.  It is sent to Atmega 
controller.  The heart rate of the victim is also sent 
from the heart rate sensor to the microcontroller.  
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  Immediately microcontroller sends the signal to 
GPS module to give the exact value of the 
geographical co-ordinates which contains the value of 
longitude, latitude and altitude. After that the 
microcontroller sends the alert message through the 
GSM MODEM including the co-ordinates value of 
GPS and heart rate of the victim to the medical rescue 
team and a police control room. Then the medical 
help center will conform the location of the accident 
by analyzing the co-ordinates value of GPS on a map. 
Once the medical help center get the location of 
accident, it will inform the medical rescue team 
which in near to the location of the accident so that 
the victim can get the treatment as fast as possible. 
Also our system will send the message to the police 
control room so that the required investigation can be 
done in very less time and the medical rescue team is 
allowed to provide the treatment to the victim. 
Another message can be sent to the relative of that 
victim so that they are informed of the accident. 
 

 
 
If the person meets with a small accident or if there is  
no serious threat to anyone`s life, then the alert 
message can be followed by another message from  
the driver by a switch provided in order to avoid 
wasting the valuable time of the medical rescue team. 
For that when the person in conscious state can press 
the switch which will send a message to the medical 
team stating that the person is not badly injured. But 
if victim is badly injured and unable to send any kind 
of feedback then medical help center will wait for 2-5 
minutes, if there is no feedback then it is assumed 
that a victim is badly injured and medical rescue team 
will be send as fast as possible.   
  
Other facilities are also provided which can be very 
handy during critical times. If a person requires help 
not because of the accident but for other reasons like 

having symptoms of heart attack or theft then all he 
has to do is to press a single switch provided in the 
system. By pressing this switch a message is 
transmitted by the GSM module to the help center 
which contains the location of car provided by GPS 
with the information of the user. And the medical 
rescue team will reach to this location as fast as 
possible.  
  
In case of any threat or theft activities then the same 
switch serves as a rescuer, pressing of which will 
send a message to police control room indicating 
dangerous situation. 
 
IV. COMPONENT DETAILS  
 
A.  Microcontroller- ATMEL AVR ATmega8L   
It is a 28 pin IC that has an inbuilt A/D convertor, 
counters and high speed operation up to 8MHz. We 
chose this because of its high performance and high 
speed when compared to the PIC microcontroller.  
  
B.  Vibration sensor  
Piezo-electric transducer is used as vibration sensor 
where it detects the mechanical vibration and 
converts it into the corresponding voltage value. This 
is given as an interrupt signal to the microcontroller. 
The frequency range of the sensor used here is 0.5 to  
20Hz.  
  
C.  Heart rate sensor  

 
 

We have used the TCRT1000 reflective optical 
sensor for photo plethysmography. The use of 
TCRT100 simplifies the build process of the sensor 
part of the project as both the infrared light emitter 
diode and the detector are arranged side by side in a 
leaded package, thus blocking the surrounding 
ambient light, which could otherwise affect the sensor 
performance.   
  
We have also designed a circuit, which carries both 
sensor and signal conditioning unit and its output is a 
digital pulse which is synchronous with the heartbeat. 
The output pulse can be fed to either an ADC channel 
or a digital input pin of a microcontroller for further 
processing and retrieving the heart rate in beats per 
minute (BPM).  
  
D.  GSM module  
SIM300 is a Tri-band GSM/GPRS engine that works 
on frequencies EGSM 900 MHz, DCS 1800 MHz and 
PCS1900MHz. SIM300 provides GPRS multi-slot 
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class 10 capability and support the GPRS coding 
schemes CS-1, CS-2, CS-3 and CS-4.   
With a tiny configuration of 40mm x 33mm x 2.85 
mm, SIM300 can fit almost all the space requirement 
in your application, such as Smart phone, PDA phone 
and other mobile device.   
  
The physical interface between SIM300 and the 
mobile application is through a 60 pins board-to-
board connector, which provides all hardware 
interfaces from module to customers’ boards except 
the RF antenna interface.  
  
V. LIMITATIONS  
  
Since there is no assurance for the placement of 
finger on the steering arm sometimes the heart rate 
cannot be sent. In that case only the position of 
latitude and longitude will be sent in order to identify 
the location of the accident and not the heart rate of 
the victim.  
  
VI. FUTURE SCOPE  
  
In order to overcome the above limitation the heart 
rate sensor can be placed in the seat belt where it will 
be in continuous contact with the person.  

In that case the heart rate of the person can be sent 
continuously to the medical team, say every 10secs, 
to monitor the victim continuously.  
 
This will be effective for others who are in the car 
too. Care has to be taken to measure the heart rate 
accurately while placing the sensor in the seat belt.  
  
CONCLUSION  
  
This system can shorten the alarm time greatly and 
locate the accident spot accurately, realizing the 
automation of accident detection and information 
transmission. Consequently, it will save the rescuers 
form wasting their time in search.  
 
The experiments of model car’s collisionand rollover 
proved that this system can automatically detect 
corresponding accident and sent related information. 
Such functions can be achieved by buttons 
representing "false alarm", “help” and “safety”, 
respectively.  
  
VIII. SIMULATION OF OVERALL SYSTEM 
USING ATMEGA328-ISIS PROFESSIONAL   
 

 
Fig.4: Simulated output showing the critical condition with 

42bpm along with the latitude and longitude position. 
 

 
Fig.  5:  Simulated output showing the normal condition with 79bpm along with the latitude and longitude position. 
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