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Abstract- Security in travel is the primary concern for evewividual. This paper describes an algorithntrategy

about an accident that is occurred to a vehictbedamily members of travelling persons. The atleémechnology
has also increased the traffic hazards and the aceident take place frequently which cause huge 4 life and

property because of the poor emergency facilitag. paper will provide an optimum algorithm to tklisaw back.

Various sensors can be used in a car alarm agpliced that dangerous driving can be detected. Wghals from

an accelerometer, a severe accident can also bgrieed. In this approach, real- time location datacollected by
Global Positioning System (GPS) mobile phonesdoktthe vehicles traveling on roads. So, that ey save the
injured peoples as soon as possible. Mobile phandghe sensors present in the phone (such as &Bisars and
accelerometers) are favorable platforms for consitrg such systems. [1]

Index Term- Accelerometer, Distance, GPS, sensors, Smartplsmed, Threshold for accident detection,

Vehicular speed

. INTRODUCTION

The widespread adoption of mobile telephony has
remarkably improved interpersonal communications
in our society. Smartphone-based accident detection
applications have both merits and demerits reldtive
conventional in-vehicle accident detection systems,
for example, they are vehicle independent, and
provide rich data for accident analysis, includthg
pictures and videos. It is widely accepted that
providing rapid assistance to victims of road
accidents is extremely important, especially iticai
accidents, in which the victims are not able td foal
help [3]. Building a smartphone based accident
detection system is difficult, however, because
phones can be dropped and also generate false
positives as the phone is not directly connecteti¢o
vehicle. In contrast, traditional in-vehicle acaitle
detection systems rarely incur the false positive
results because they normally depend on sensors,
such as accelerometers and airbag sensors, which
directly detect damage to the vehicle. This paper
shows how the sensors and the processing

capabilities of smartphones can be used to overcome
the challenges of detecting traffic accidents witho
direct interaction with a vehicle’s onboard sensors
We describe an approach for using smartphones to
measure the forces experienced by a vehicle and its
occupants to provide a portable “black box” data
recorder, accident detection system, and automatic
emergency notification mechanism. The approach
detailed in this paper uses the sensors on a
smartphone to record the G-forces (acceleration)
experienced by the vehicle and occupant, the GPS
location and speed of the vehicle, and the acoustic
signatures, such as air bag deployments or impact
noise, during an accident.

Through different experiments that are made
in a vehicle testing phase, the most appropriate
techniques are used to detect an accident. The
elements used for comparison are the accuracyeof th
acceleration estimation using either: (i) GPS
information, (ii) accelerometer information, and
(iii) vehicular speed. The total time required &teatt
an accident, prepare the warning message to be
delivered and the actual delivery of such message
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through different communication channel are i
determined. [2]

I1. ANALYSISOF PROBLEM

Vehicle manufaairers continue to increase th
emphasis on safety. Analysis of external sensdis
for vehicle performance is a large area of stud'
uses multiple external sensors such as a
accelerometer, and Global System for Mo
communications radio fdraffic localization. Pothol
Patrol [7] is another system that monitors r
conditions using GPS and an external acceleror
for detection.

The device, which is a mobile phone-[5], will
contain GPS, various sensors, and an accelero
offering flexibility in methodology and ust
implementation. We propose a device that is nog
already in abundance but portable enough as w
be one of the most effective multipurpose dev
that are able to analyze and advise on si
conditions. In thiswe use the accelerometer of
Android-based smartphone, with r-time analysis
and auditory alerts of these factors; we can irsge
driver’s overall awareness to maximize safety

The Figure 1 shows the overview of working
our system. The viati of road accident has |
smartphone connected to a central database anc
server. As soon as the accident has taken ple
message will be sent to the victim’s relative aflsb
the emergency contact if mentioned by the vic
This will reduce the the gap between the accidi
and when emergency medical facilities are
dispatched to the scene.

Patient’s Doctor’s
Smartphone Smartphone

Data
Data ] l Data
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Figure 1: Overview of the syst¢

IIl1. ALGORITHM

A. The Formal Accident Detection Model

A carefully crafted formal model of accide
detection is important tcdetect traffic accidents
accurately. The major challenges faced du
detecting the traffic accidents are firstly withabe
direct measurement of impact data from onbt
sensors and secondly examining the false pos,
which is a key concern with plications that
automatically dispatch police or res. To address
both challenges, the proposed algorithm uses &
real-time multisensor sampling approach, w
threshold-basedIfering to predict when an accide
occurs.

The formal accia¢ prediction framework i
based on the following -tuple model of the phone
state, which is used to extrapolate the state e
vehicle. The 1ltuple model consists of 11 factc
that we have considered in an algorithm during
detection of accident.

B. Algorithm Planned: 11 tuple
Y =< Xv -rXa y! Tyy Z,(X, S(a Sya Sz: MXa Myv MZ! Mu>

Where:

S is the span of time after an acceleration everst
a certain value forthe variable ‘X’ before the
variable is reset.

X: is an acceleration variable thindicates the
maximum acceleratiothat is experienced in an
direction by the phoneThe maximum acceleratic
value is reset after,®nilliseconds have elaps:

S, is the span of time after a sound event wil
sound pressure leviHat is greater than MiBs
thatthe sound event variable, will remain set to 1.

y: is a binary sounavent variable that indicat
whether a sound event greater than, dBs has
occurred. The variable hi a value 1 if a sound event
of My dBs or more was @erienced bthe phone and
0 otherwise.

From experimentation and a literat
review on air bag deployment it has been obse
that 140dBs is a good value for,.

S, is the span of time after the phone is no lor

traveling for at least WMmph thatthe speed threshold
variable, zwill remain set to :
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Z. is a speed threshold variable with value 1 if the
phone has been traveling at greater thamiph.

o. is the distance traveled since the last time the
variable ‘z’ switched from value 1 to 0.

My: is the minimum acceleration required for an
acceleration event alone to trigger accident dietect

M,. is the minimum decibel required for an acoustic
event to trigger the sound event variable.

M, is the minimum speed in miles per hour that the
device must be traveling in order to activate the
accident detection system when it is inactive.

M,: is the max distance in feet that the device is

permitted to move at a speed lower than the speed
threshold, M, before the accident detection system is

deactivated.

In the list of the various elements mentioned tired
basic and important variables are: variable ‘xised
for acceleration detection, the variable 'y’ is diger
detecting the sound factor during the accidentthad
variable ‘z’ gives the speed of the vehicle.

The accident detection function:

Ev:y—{0,1}
evaluates to 1 if an accident is detected and O
otherwise.

An accident detection can be triggered by one of tw
situations:
(1) a high acceleration event and a high decibel
sound event are recorded while the vehicle is n@vin
above the threshold speed,, Mr (2) the distance
moved since the last time the speed threshglavas
exceeded is less than Neet and an acceleration and
sound event occur. More formally, we define these
two accident detection conditions as:
Two accident detection conditions

{1if (x/ My +ay> M)z ==1)

Evly) = {1lif(a<M)MX X+ay>Mr)
{ 0 otherwise
where:
- M, is the threshold for accident detection.
The first accident detection scenario is

triggered when the smartphone is travelling above a
threshold speed associated with being inside arar.
this situation, an accident is detected if the
smartphone experiences a violent acceleration gvent
indicating a probable collision, followed by a high

decibel acoustic event, such as air bag deploynaent,
horn, or an impact noise. It is also possible tecke

an accident solely from an acceleration event,
without a sound event, where the acceleration value
alone is so large that it exceeds the accidenttiete
threshold.

XI'MX) =My,

The second scene for accident detection
occurs when the smartphone that is traveling ansid
of a vehicle stops at an intersection, traffiditjgor
other location. In this situation, the algorithm
attempts to detect if the user has left the caisor
merely waiting for a light or traffic condition to
change. The accident detection algorithm uses the M
distance threshold to keep the detection process
active below the threshold speed. As long as the
smartphone does not travel more thap fieket from
the last location the speed threshold was surpassed
the detection algorithm assumes that the useliilis st
inside the car. This extra condition allows the
algorithm to detect accidents that occur when the
user’s car is hit by another vehicle while stopped.

IV. ALGORITHMIC STRATEGY: BRANCH AND
BOUND STRATEGY
We will be having various possibilities tbeck
for detection of accident. By combining the
possibilities  of  different  parameters the
corresponding bounding function is expanded. As
Branch and Bound strategy that finds optimal
solutions to the problems and throws large paifrts
the search space by using previous estimates virhich
our system are known as threshold values. The fuse o
threshold values optimizes the system. The bogndin
function then expands based on respective threshold
values. On getting all the conditions satisfied, a
solution node of space tree is obtained. On obtgini
the solution node then the system will be triggered
This system is having comparing equation as the
main part which will take maximum time. So
considering it, time complexity is dependent ore¢hr
comparison parameters i.e. acceleration , sound ,
velocity . Therefore time complexity is O(n"8here
n is no of comparisons for each parameter.
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V. CONCLUSION

Using a mobile phone, we can demonstrate
some innovative applications that are unified iasid
an automobile to analyze a vehicle’s condition. By
using a device as an android based phone, it
relatively makes easy to obtain data to be thortyugh
assessed. Current research efforts aim at developin
solutions to enable a future where the networked
vehicle plays a central role in our lives, offering
numerous possibilities in sectors such as security,
publicity, entertainment and commerce. In this pape
we propose to integrate the existing vehicles with
smartphones through GPS interfaces and other
mobile sensors to achieve a solution that allows
examining the vehicle and trigger automated warning
procedures in case an accident is detected. We
consider that such technology allows acceleratirg t
provision of medical services to injured peoplettos
road through an instant emergency call, as well as
pinpointing the exact position of the vehicle and
offering an estimation of the seriousness of the
impact through deceleration estimation. We
developed a prototype for the Android platform to
validate our approach, and proposed an algorithmic
approach for the application in a real vehicle levhi
moving.
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