
International Journal of Electrical, Electronics and Data Communication, ISSN: 2320-2084  Volume- 1, Issue- 7, Sep-2013 

 A Fail-Safe Communication Method For Vehicular Accidents 
 

70 

A FAIL-SAFE COMMUNICATION METHOD FOR VEHICULAR 
ACCIDENTS 

 
1GAURI SHANKAR THAKUR, 2DEEPAK MISHRA, 3ANUBHAV JAIN, 4ALOK KUMAR 

CHAUDHARY 
 

School of Electronics and Communication Engineering, Shri Mata Vaishno Devi University, Jammu, India 
Email: gaurishankar22@gmail.com, deepakrsmishra@gmail.com, anubhavjain09@yahoo.in, alokkmr18@gmail.com 

 
 
Abstract - This paper describes a new, low cost and very reliable device to be used with vehicles either it be heavy motor 
vehicle, light motor vehicle or any other vehicle, so that, if the vehicle meets with an accident then the vehicle automatically 
informs about the accident and its geographical location to the nearest emergency medical services, traffic police as well as 
the insurance company. There are several technologies proposed however they are concerned only with vehicle driving and 
road safety, only a few are concerned with post accident management. However, even after the implementation of 
technologies related to collision avoidance, accident statistics have not decreased on larger scale. Even a few technologies 
proposed for post accident management need high investment cost and therefore have not been implemented. In this paper a 
new system has been developed, which post accident uses the driver’s smartphone to send the accident message on the 
emergency toll free number. The proposed system is having very low implementation cost and its implementation results 
have been discussed.  
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I. INTRODUCTION 
 
According to the World Health Organization (WHO), 
road traffic accidents kill more people around the 
world than malaria, and are the leading cause of death 
especially in developing countries. Nearly 1.3 million 
people die in road crashes each year and 50 million 
people are injured in traffic accidents, globally [1].  
As per the recent surveys, India has highest death rate 
in road accidents [2]. In fact, the latest Road 
Transport Ministry report says that a total of 497 
thousand road accidents occurred in 2011, compared 
to 2010 the accidents have gone down by 1,945 but 
the number of deaths at 142,485 has increased by 
7,000. Most of these accidents occur because of some 
human factors, resulting into deaths due to lack of 
immediate medical help. A story covered by Times of 
India on 4 may 2012 depicted that at the time of 
accident, travellers became unconscious so they could 
not call for help and due to lack of vision passers-by 
failed to help them. Their condition got critical and 
one of them died before any help could reach them 
[3]. Moreover, in hilly terrains it becomes almost 
impossible to locate a vehicle which falls into the 
valley.  
These accidents not only cost life but also financial 
resources. Estimated road crashes cost USD $65 
billion annually to the developing countries, 
exceeding the total amount received in developmental 
assistance. Governments are taking more steps to 
curb road fatalities but don't bear out in the 
nationwide loss of lives daily. The delay in help after 
these accidents if reduced can lessen the risk of 
victim’s life.  
This paper has been divided into five sections. 
Section I introduced the statistics of road accidents 
and its cost to the government. In section II the 

existing measures taken by the government and 
automobile companies to curb road accidents have 
been discussed. In section III we have presented the 
new methodology. Section IV deals with its 
implementation and results. Finally, section V 
concludes discussing on the performance, necessity, 
reliability and cost of the device.  
 
II. PRESENT STATE OF THE ART AND 

NEEDS  
 
Most of the accidents occur because of reckless 
driving, over speeding, overloading, less vision 
during night, fog in winter season, blind curves on 
hilly terrains, and slippery roads in rainy season.  
We find that the risk of accidents can be reduced by 
following the rules and regulations for a safer driving. 
Although the Government of India has made several 
rules to prevent accidents but death toll is still 
increasing. So there is a need to lessen the risk of 
victim’s life after the accident.  
 
A. Initiatives taken by the Government  
Government has undertaken various initiative such as 
EMS (Emergency Medical Services), MTCCU 
(Mobile Trauma Critical Care Units) and Rapid 
Trauma Rescue Units.  
Government undertook a scheme in 11 states, the 
service is provided by state government and GVK 
Emergency Management And Research Institute. 
Under this scheme medical vans provide medical aid 
to the victims. But the victims have to dial 108 (toll 
free number) and provide details of their location. 
Imagine how an unconscious victim would do that in 
case of an emergency?  
This leads to deaths which could have been saved. 
Moreover as per statistics about 65% of accidents go 
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unreported , and only 35% get medical attention that 
too not in time. Hence death rates have not declined 
even though government has taken so many 
initiatives [4].  
 
B.Initiatives by the Automobile Industries  
Automotive industries have developed various 
systems for their vehicles. Bosch developed 'ACC 
plus' for Audi, Mercedes has 'Distronic Plus', BMW’s 
is having Active Cruise Control; Volkswagen has its 
own system through the radar manufacturer 
Autocruise. Acura has developed Adaptive Cruise 
Control (ACC) and it’s integrated with a Collision 
Mitigation Braking System (CMBS) [5]. On the other 
hand, collision avoidance systems, in most cases, 
operate in two phases, firstly, they detect the danger 
of a possible collision and, secondly, they take 
necessary actions, even independently from the 
driver, to prevent the accident [6]. Ford's Collision 
Warning and ‘Drive Smart’ with Brake Support 
provide a warning through a Head up Display that 
visually resembles brake lamps. Audi developed the 
“Pre- Sense Plus”, a radar-based system. Honda's 
CMBS uses a radar-based system to monitor the 
situation ahead and provide automatic braking if the 
driver does not react to a warning in the instrument 
panel. Nissan-Infiniti in the US market has a laser-
based system, which prepressurizes the braking 
system so maximum force can be applied early. 
Mercedes-Benz's Pre-Safe system tightens the seat 
belts, adjusts seat positions, raises folded rear 
headrests and closes the sunroof and opens windows 
if it detects possible collision.  
All these systems have automatic operation and are 
anti-collision systems. To get accepted in the 
common automotive market these systems have to be 
reasonably priced, give highly reliable performance 
and good functionality. In a glance on the above 
systems we see that the companies offer such systems 
only on luxurious vehicles which are out of rich of 
common man. Moreover these devices are of no use 
in post accident management which is the biggest 
need in the present scenario of increasing death 
statistics. 
 
III. NEW METHODOLOGY 
 
We propose a new system wherein a vehicle would 
be equipped with a device which would sense the 
value of impact during accident and if it crosses the 
threshold, it sends an SMS containing the location 
coordinates of the vehicle to the nearest emergency 
medical services, police station and the insurance 
company.  
With the help of such system, victim need not require 
to make a call to the emergency medical services on 
his own. The device consists of an Impact Sensor 
(accelerometer, which is usually preinstalled in 
vehicles nowadays), microcontroller, GPS Module, 
GSM Module and Bluetooth Module (preinstalled in 

most of the cars). In addition an optional SATCOM 
Module can be used in case of remote locations; 
however it is not a necessary requirement.  
 
This system runs as follows:  
Before starting the vehicle the passenger needs to pair 
his Smartphone with the vehicle’s Bluetooth Module. 
If the vehicle meets with an accident, the 
accelerometer extracts the information regarding the 
level of impact. If the level of impact is well beyond 
the danger level, the MCU activates the GPS module 
retrieving the location coordinates using the NMEA 
protocol [7]. If the victim’s Smartphone is paired 
with the vehicle’s Bluetooth module, MCU 
communicates the location coordinates and vehicle 
registration number to it through the Bluetooth link 
[8]. The victim’s Smartphone then starts blinking and 
buzzing for 3 seconds (programmed time delay) and 
if no action is taken by the driver then it sends this 
location coordinates with the vehicle registration 
number to the emergency medical services (as well as 
police station and insurance company) via SMS.  
In case, victim’s phone is not paired with vehicle’s 
Bluetooth Module or it gets damaged in the accident, 
then the MCU communicates the location coordinates 
and vehicle registration number to GSM Module. It 
also turns its built-in buzzer on and if the switch is 
not made off within 3 seconds then it sends the SMS 
to Emergency Medical Services.  
If due to some reasons GSM services are not 
working, MCU sends the location coordinates via 
SATCOM Module which works even in the remote 
areas.  
This device thus automatically informs the 
emergency medical services immediately with the 
location coordinates, thus the victim is relieved from 
the manual labour required to inform the emergency 
medical services post accident. 
 
A. Innovative Elements  
Following are the innovative elements of the new 
methodology relative to the state of art:  
 The victim is relieved from making a call to 

emergency services himself.  
 The victim’s dependency on passer-by reduces 

as the message is sent automatically to the 
emergency medical services.  

 The medical centre gets prepared for the victim 
well in advance.  

 Time taken by the medical van to reach the 
destination reduces as it gets the proper 
location coordinates in less time. This gives 
the victim faster medical aid.  

 A better medical aid can be provided in the 
remote areas, national highways and hilly 
terrains where locating an accident spot may 
be difficult.  

 Fuel efficiency of the van also increases as the 
coordinates are available to the driver.  



International Journal of Electrical, Electronics and Data Communication, ISSN: 2320-2084  Volume- 1, Issue- 7, Sep-2013 

 A Fail-Safe Communication Method For Vehicular Accidents 
 

72 

 It is very low cost and hence easily affordable 
device.  

 
Thus, we see that the delay post accident can be 
easily reduced and human life can be saved. 
Moreover expenses also get reduced which on a large 
scale saves a lot of financial resources.  
 
B. Block Diagram and Flowchart  
Fig 1 depicts the interconnection among the different 
modules. 
 

 
 

Fig 1: Interconnection among modules 
 
The Flowchart for the system consisting of the MCU 
with the GPS Module, GSM Module, Bluetooth 
Module and the Smartphone device has been shown 
in Fig 2. 
 

 
Fig 2: Flowchart for the algorithm 

The SATCOM being an optional part has not been 
described.  
SP has been used as an acronym for the Smartphone 
while BT has been used for Bluetooth Module.EMS 
represents the Emergency Medical Services.ACK is 
the acknowledgement. Emergency Medical Services 
(EMS) is the nearest medical centre in the location 
where the accident has took place. They are 
government medical hospitals provided with a toll-
free number (108, in case of India). The Smartphone 
application has been developed which on receiving 
the message from vehicle’s Bluetooth automatically 
sends the generated message to the predefined 
emergency toll free number.  
 
C. Devices Used  
GPS Module  
GPS Module used in this device was CIROCOMM 
MT3318 GPS receiver supplied by Cirocomm.  
The Baud rate was set to 9600bps, 1 Stop bit, no 
Parity bit and no Flow control. The module supports 
the GGA, GSA, RMC, and VTG Protocols. Here we 
are dealing with the GGA Format i.e. Global 
Positioning System Fix Data. From the data received 
by this module we can get several information out of 
which the Latitude and Longitude is useful in our 
analysis.  
 
GSM Module  
GSM Module used in this device was SIM 900D 
supplied by SIMCOM.  
This device was operated at 900 MHz. The Baud rate 
was set to 9600bps, 1 Stop bit, no Parity bit and no 
Flow control. It sends the received data as a SMS to 
the emergency medical centre. It comes into role only 
if the Smartphone is not responding either because it 
has been damaged in the accident or the driver forgot 
to pair it up with the vehicle’s Bluetooth [10].  
 
Bluetooth Module  
Bluetooth module is used to communicate between 
two Bluetooth enabled devices. Most of the vehicle 
nowadays already have a built in Bluetooth module. 
Bluetooth in vehicle can be easily paired with 
Bluetooth of smartphone. Thus the message can 
easily be sent from the vehicle’s Bluetooth to the 
smartphone. In case the Bluetooth is not present in 
vehicle we can install a Bluetooth module. In our case 
we installed AUBTM-23 (Fig.5) in the vehicle and 
paired it with smartphone [11].  
 
Impact sensing using accelerometer  
A central "control unit"(ARM-7) continuously 
monitors the impact sensing done by the 
accelerometer. The signal from the sensor is fed into 
the control unit, which determines the angle of 
impact, the severity, or force of the crash, along with 
other variables and subsequently triggers other 
modules [9]. These impact sensors are already 
mounted in vehicles nowadays which trigger airbag 
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on accidents and hence it will easily serve the 
purpose. The flow chart given in Fig. 6 describes this 
process comprehensively.  
 
ARM 7 LPC2148 Processor  
These are based on a 32/16 bit ARM7TDMI-S CPU 
with real-time emulation and embedded trace support, 
which combines the MCU with embedded high speed 
flash memory ranging from 32 kB to 512 kB. A 128-
bit wide memory interface and unique accelerator 
architecture enable 32-bit code execution at the 
maximum clock rate.  
Due to their tiny size and low power consumption, 
LPC2148 are ideal for applications where 
miniaturization is a key requirement, as is the case 
with our device. A blend of serial communications 
with high processing power interfaces all the different 
modules within the circuitry [12]. 
 

 
Fig.3: GSM Module used- SIM 900D 

 
The SMS sent contains the following information:  

 Vehicle’s Registration Number (1 byte)  

 Vehicle Type ( 1 byte)  
 Latitude ( 4 byte)  
 Longitude (4 byte)  

 
With the vehicle type being defined the EMS will get 
prepared for the victim vehicle’s carriage capacity 
and hence number of persons being injured, well in 
advance.  
For example the victim vehicle can either be a public 
transport vehicle or a personal two wheeler. 
 

 
Fig.4: GPS Module used- Cirocomm 600L 

 
Fig.5: Bluetooth Module used- AUBTM 23 

 

 
Fig.6.Flowchart for impact sensing using accelerometer 
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IV. IMPLEMENTATION AND RESULT  
 
The system’s reliability and performance was tested 
over several experiments. For this two vehicles in our 
university workshop were used. The developed 
device was fitted in one of the two vehicles and the 
danger level of the impact was brought to a lower 
level. The vehicles were then made to collide head-
on, sideways in these experiments. The smartphone 
started buzzing and blinking and we did not respond 
to it, so after 3 seconds it sent an SMS on the 
previously programmed number. However in one of 
the experiment we responded to its blinking and 
buzzing and so the SMS was not sent.  
Now we went for a test in case the smartphone is 
missing or it gets damaged in the accident. For this 
we did not pair the smartphone with Bluetooth 
module of the vehicle and the vehicles were made to 
collide. Buzzer of the circuitry went on and after 3 
seconds of no response GSM sent the message on the 
programmed number.  
Messages received during experiment are shown in 
Table I. Finally these co-ordinates when checked 
were the exact locations. Codes of the programme 
have not been discussed due to size limitation of the 
paper. Finally, results obtained were as expected. 

 
This device consumes very low power and has only a 
few pre-requisites as follows:  

 The smartphone should be charged and be 
properly paired with vehicle’s Bluetooth.  

 There should be an extra battery supply for 
the device in case the vehicle’s battery fails 
or catches fire in the accident.  

 The SIM card used should be functional in 
the areas of vehicle’s movement.  

 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION  
 
The development cost of this device is USD $ 50 as 
Bluetooth and accelerometer are already present in 
vehicle’s these days. This less power consuming and 
cheap device can easily be integrated to any vehicle 
and it does not alter the performance of rest electronic 
system of the vehicle. As in category of important 
safety devices, if in case of false buzzing, the 
proposed device does not take any further action such 
as automatic controlling of vehicle but relies on the 
driver’s reaction.  
Vehicle technologies already existing can get 
advantage of this extra device in case of accidents. 
Based on standard communication protocols this 
device can easily be interfaced to other electronic 
systems.  
Hence, this device enhances the vehicle’s capability 
and makes the occupant more secured in today’s 
scenario of increasing death rate in road accidents due 
to lack of immediate medical help.  
The Government of India can pass a law and make it 
mandatory for every vehicle to get equipped with this 
“life-saving” device. It shall reduce the mortality and 
morbidity rate. Being cheap mass acceptance is 
possible. 
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