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Abstract:   The usage of vehicles in hot cities is increasing seconds to seconds. More the vehicles, more the possibilities of 
accidents. As vehicle manufacturers continue to increase their emphasis on safety with advanced driver-as assistance 
systems (ADASs), we propose a device that is not only already in abundance but portable enough as well to be one of the 
most effective multipurpose devices that are able to analyze and advise on safety conditions. Mobile smart phones today are 
equipped with numerous sensors that can help to aid in safety enhancements for drivers on the road.  Existing driver’s 
behaviour models emphasis on drunk and drive. The main drawback is once its detects that driver has been drunk, it just 
alerts the driver to stop driving. Driver may ignore the alert and continues to drive. So this will not be efficient to prevent the 
accident occurs. In the proposed work, we use the three-axis accelerometer of an Android-based smart phone to record and 
analyze various driver behaviours and external road conditions that could potentially be hazardous to the health of the driver, 
the neighbouring public, and the automobile. This work will be used for detecting the accidents occurring and sends a help 
message to the nearest hospitals and family members of the driver. 
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I. INTRODUCTION: 
 
In a country like India, thousands of people die each 
year due to road accidents. Drunk and drive, speeding 
beyond the limit and rash driving causes nearly one 
third of all road accidents worldwide. Thus, there is 
an increasing need for development of automatic 
accident prevention systems(A2PS) which are 
affordable and cost effective. Many kinds of A2PS 
exist in the market today. But still there is no 
improvement in preventing or reducing accidents. 
Existing system mainly focuses on mapping 
anomalies of a road’s surface and classifying 
different driving behaviors. The system was deployed 
in taxis using a convenient method to identify 
fatigued surfaces of a road. Bayesian network could 
be used to predict driver’s behaviour with certain 
probability. This mechanism will be used as a driving 
assistance mechanism that could detect deviated or 
abnormal behaviours. It gives the framework for a 
new context aware driving behaviour model capable 
of predicting driver’s behaviour and just used for 
recording and analyzing driver and road behavior . 
This system does not prevent the accidents. 
The proposed work uses three-axis accelerometer of 
an Android-based Smartphone to record and analyze 
various driver’s behavior. By using this system, we 
can avoid road accidents or if any takes place we can 
alert police and leave help message to nearest 
hospitals and family members of driver. 
Three-axis accelerometer is a sensor that is available 
in Smartphone. This sensor along with Global 
Positioning System(GPS) is used to detect the X,Y,Z, 
axes of a particular position. This sensor also helps to 
keep track of orientation of smartphone which is 
mainly used to detect the accident that occurs. 
Our work also reveals to identify potholes, bumps 
and rough, uneven, and smooth roads using multiple 

axes of the accelerometer. We also utilized a single 
measuring device rather than expensive external 
sensors placed in numerous places around the vehicle, 
which ultimately increases infrastructure costs. Our 
device, which is a mobile Smartphone, contains GPS, 
microphones, and an accelerometer offering 
flexibility in methodology and user implementation. 
Encouraging results in identifying numerous road 
anomalies and sudden driving manoeuvres allow for 
our system to evaluate an entire road’s condition and 
help advise drivers on unsafe characteristics, 
respectively, both of which are distinguishable factors 
that can determine safety on the road. 
 
II. RELATED WORK: 
 
Andry Rakotonirainy from Centre for Accident 
Research and Road Safety Queensland – Faculty of 
Health and Frederic Maire from School of SEDC – 
Faculty of Information Technology have defined the 
framework for a new context aware driving behavior 
model capable of predicting driver’s behavior. This 
approach broadens the cognitive focus of existing 
driving behaviour models to integrate contextual 
information related to the vehicle, environment, 
driver and the interactions between them. They have 
shown that Bayesian network could be used to predict 
driver’s behaviour with certain probability. Such 
mechanism would be used as a driving assistance 
mechanism that could detect deviated or abnormal 
behaviours. 
 
Mr.D.Muruganandam M.Tech, from Anna 
University, Thiruchirapalli have implemented 
algorithm  on Keil uVision3 with program code in C. 
Algorithm[2] proposes a realtime accident prevention 
system combining signal processing and zigbee 
technique, that gets triggered by rash driving. The 
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objective is to detect speed patterns in the driver's 
driving and alert the guard if certain patterns 
repeatedly occur. The microcontroller in the system 
ascertains the traffic conditions, based on these 
variations in speed. Once the driving pattern matches 
the predefined pattern of rash driving in heavy or low 
traffic region, an alarm is sent to the driver along with 
the speed recommended. If the vehicle continues to 
travel in the same manner as before, an Zbee module 
in a Zigbee network sends an alert, giving details of 
the vehicle, the date and time of violation to the 
nearest control room. This system did not give an 
efficient method to avoid accident. Even this system 
sends message to the control room before they reach 
the place driver can change his driving speed and 
area. 

 
Shabnam Abtahi and his team from Distributed 
Collaborative Virtual Environment Research 
Laboratory University of Ottawa, Ottawa, Canada 
discussed a method for detecting drivers’ drowsiness 
and subsequently alerting them. Their idea is to 
reduce the number of accidents due to drivers fatigue 
and hence increase the transportation safety. They 
propose a method of yawning detection based on the 
changes in the mouth geometric features. Alcohol 
content in the driver's body is detected by means of 
an infrared breath analyzer placed at the steering 
wheel. The higher the concentration of ethanol, the 
more infrared absorption occurs. Use of global 
positioning system that determine 
position and velocity, also incorporates the use of a 3-
axis accelerometer augmented by a theoretical 
behavioral model to detect and report reckless 
behavior to a central online server.  
 
III. PROPOSED SYSTEM: 
 
The system that we have proposed, is mainly used to 
detect the occurrence of accident and prevent from it 
by alerting the driver. In addition to it, if any accident 
takes place immediate help message is sent to the 
nearest control room also to family member of the 
driver.  
The system mainly uses the sensors that is readily 
available in smartphone. This system makes use of 
Global Positioning System[GPS], which helps to 
detect the particular position of driving place. Three-
axis accelerometer helps to detect the safe and unsafe 
driving. Microphone that helps for voice 
recognization.    

 
Fig 3.1 Three-axes accelerometer used to detect the movement 

in any direction. Slight change in lane movement and 
disturbance caused by potholes can be detected using this 

An architecture diagram[fig 3.2] briefly explains the 
working of proposed system. The system works under 
two cases. Each case predict different characteristics 
of driving and help the driver in different situation.  
 
Case 1: ACCIDENT DETECTION 
 
In this case, system keeps track of the orientation of 
smartphone. If the system found that the orientation 
of phone prolongs for more fraction of seconds the 
following steps takes place. 

 
Fig 3.2 Architecture Diagram 

 
 It first alerts the driver with an alert buzzer to 

know about the condition of driver and waits for 
the response for certain seconds. 

 If the person responses within a certain second, 
then the buzzer gets off automatically. If not the 
buzzer again beeps with a high volume.  

 After the defined time limit, help message is sent 
to nearest control room, hospital and family 
member of the driver. 

 
Case 2: DRUNK AND DRIVE DETECTION 
 
In this case, system keeps track of the orientation of 
smartphone. If the system found that the orientation 
of phone prolongs for more fraction of seconds the 
following steps takes place. 
 It first alerts the driver with an alert buzzer to 

know about the condition of driver and waits 
for the response for certain seconds. 

 If the person responses within a certain second, 
then the buzzer gets off automatically. If not 
the buzzer again beeps with a high volume.  

 After the defined time limit, message is sent to 
nearest control room. 

 
1.1 Advantages of Proposed System 
 It is used to track but also implement services 

to provide cautions like steering mode 
warning, user steering distance warning, etc. to 
facilitate safe driving. 

 It is possible to monitor multiple targets by the 
implementation of additional value added 
services. 

 It provides a false alarm signal to make sure 
that there is no wrong information is delivered. 

 Tracks the distance between tracker and target 
dynamically. 
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IV. SYSTEM IMPLEMENTATION: 
 
 Device Background module 
 Location tracking. 
 Steering rotation tracking. 
 false alarm detection. 
 Information delivery 

 
4.1 Device Background 
Our work reveals to identify not only potholes but 
also bumps and rough, uneven, and smooth roads 
using multiple axes of the accelerometer. We also 
utilized a single measuring device rather than 
expensive external sensors placed in numerous places 
around the vehicle, which ultimately increases 
infrastructure costs. Our device, which is a mobile 
smartphone, contains GPS, microphones, and an 
accelerometer offering flexibility in methodology and 
user implementation. Encouraging results in 
identifying numerous road anomalies and sudden 
driving maneuvers allow for our system to evaluate 
an entire road’s condition and help advise drivers on 
unsafe characteristics, respectively, both of which are 
distinguishable factors that can determine safety on 
the road.  
 
 Accelerometer sensor is going to sense x, y & z 

direction value. 
 If the vehicle is moving in normal position, then 

it will show x & y direction values. 
 If vehicle is out of control, then it will follow x, 

y & z direction. 
 
4.2 Location Tracking: 
The target, receives GPS information which includes 
coordinates (Longitude, latitude) to trace the next 
location. GPS is widely used because of its high 
positioning accuracy, well-constructed network and 
more accessible. The tracker periodically updates the 
location of the target on the local screen according to 
the location information encoded to provide more 
accuracy. When the user starts location tracking the 
tracker informs target that it should start transmitting 
location information in order to launch a tracking 
task.  
 
4.3 Steering rotation tracking: 
The normal rotating dimensions of the steering is 
locally defined in the server. If the steering rotation 
goes beyond the defined dimensions or to an extreme 
rotation then a warning signal is processed to the 
user. This service is made to control the driving 
behavior of the user and provide a safe drive. 
 
4.4 False alarm detection: 
If an irregularity is tracked by the sensor it intimates 
the server about the circumstances to proceed with 
further process. Before doing so in order to avoid 
wrong information delivery, False alarm signal is 
generated. This signal is given a time interval (ex.25 

sec), so that it should be detected within the given 
time interval. Else information is passed to the server. 
 
4.5 Information delivery: 
The system adopts a permission-based policy, 
indicating that the permissions required specifying in 
the file in advance. Thus, before using Sms-Manager, 
the two permissions SEND SMS and RECEIVE SMS 
must be added to that file. Information is periodically 
transmitted to the server as a result of location 
tracking, steering rotation, etc. 
 
SAMPLE RESULTS: 
 
 The overview of system implementation is given 

below 
 

 
Fig 5.1 Smartphone 

 

 
Fig 5.2 Mobile phone 

 
 Sensor mode helps the driver to drive safely in 

hilly areas and prevent them from accidents 
 Steering mode helps the driver to drive safely in 

normal or heavy traffic areas and prevent them 
from accidents 

 If accident takes place, then send help message to 
family member, hospital n control room. 
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Fig 5.3 Steering mode 

 
 When steering mode is set on, the calibrator 

starts to calibrate the rotation and vibration of 
the smartphone[fig 5.3]. 

 If the expected rotation is met then alert 
message is given to the driver[fig 5.4] 

 

 
Fig 5.4 Rotation of steering wheel makes the smartphone to 

rotate. 

 
Fig 5.5 Help message is sent to control room, hospitals and 

family member 
 
 Then the message is delivered to the concern 

person 
 

 

 

 

 

 

FUTURE ENHANCEMENT 
  
This system is proposed to avoid road accidents and 
help the person who needs immediate aid. Our 
approach is implemented in Smartphone. In future 
this approach can be implemented in device that is in-
built in the vehicles. In addition to this, 
microcontroller kit can be embedded in the engine 
and instead of sending message to the control room it 
can be sent to the engine and make the vehicle to stop   
incase to avoid accident. 
 
CONCLUSION 
 
Thus the system is proposed and implemented in the 
real time. We believe that, this work will be efficient 
to reduce and avoid the possibilities of accidents that 
occurs unexpectedly.  

 
REFERENCES 
 

[1] Al-Sultan, S. :Software Technol. Res. Lab., De Montfort 
Univ., Leicester, UK ; Al-Bayatti, A.H. ; Zedan, H. 
“Context-Aware Driving  Behavior  Model”, IEEE  
TRANSACTION ON VEHICULAR TECHNLOGY,2013 

[2]  MadhumathiRajeshl SRM University, Chennai , “On 
Proposing Automobile Accident Prevention System (A2PS) 
using Wireless Sensors and Zigbee Technology” IEEE 
TRANSACTION ON INTELLIGENT  
TRANSPORATATION  SYSTEM,2012 

[3] Mr.D.Muruganandam M.Tech Anna University of 
Technology, Tiruchirapalli “Driver drowsiness monitoring 
based on yawning detection”, IEEE TRANSACTION ON 
VEHICULAR TECHNOLOGY,2011 

[4] “Drunken driving and Rash driving Prevention System”, 
IEEE TRANSACTION ON INTELLIGENT 
TRANSPORTATION SYSTEMS,2010 

[5] Y. Qian and N. Moayeri  "Design of secure and application-
oriented VANETs",  Proc. IEEE VTC Spring,  2008 

[6] A. Rakotonirainy  "Design of context-aware systems for 
vehicle using complex systems paradigms",  Proc. 
Workshop Safety CONTEXT Conj.,2005 

[7] Z. Zhu and Q. Ji  "Real time and non-intrusive driver fatigue 
monitoring",  Proc. IEEE ITSC,2004 

[8] N. Oliver and A. P. Pentland  "Driver behavior recognition 
and prediction in a smartcar",  Proc. SPIE 
Aerosenseâ??Enhanced Synth. Vis.,2000 

[9] A. Pentland and A. Liu  "Modeling and prediction of human 
behavior",  Neural Comput.,  vol. 11,  no. 1,1999 

[10] GPRS and GSM technology Amin M.S.,Dept. of Electr., 
Electron. & Syst. Eng., Univ. Kebangsaan Malaysia, Bangi, 
Malaysia Jalil, J. ; Reaz, M.B.I. “Accident detection and 
reporting system using GPS”, 1998 

 

 

 

 

 


