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Abstract:Cities are facing challenges with the projected
population growth and the resulting increased urban travel
demand. Road safety is a major issue in urban planning. Much
of the empirical research on road safety and determining the
probability of accidents has focused on the accident events.
Road accident is one of the crucial areas of research in India.
While human error and mechanical failure are common causes
of road traffic accidents, the importance of spatial factors has
been underestimated. Classifications of road accident are
generally based on the available data associated with the
accident itself such as time of day, type of injury, type of vehicle,
etc. This can often limit the understanding of the complexities
of road accidents which can be the outcome of a number of
environmental, social and economic factors neglected by the
standard accident data collection. Analysis of road accidents,
particularly the spatial patterns of accidents requires further
attention. On the other hand, one of the most burning issues is
about predicting traffic accidents. Predicting accidents on the
road can be achieved by classification analysis, a data mining
procedure requiring enough data to build a learning model. To
improve predicting accuracy, corrected data is classified into
several groups, to which classification analysis is applied. A
variety of research has been done on data collected through
police records covering a limited portion of highways. Evolution
of traffic flow on highways, especially under accidents, is
crucial to understanding and reducing the impact of accidents.
Association rule mining technique is applied to identify
circumstances in which an accident may occur and the results
can be utilized to put some accident prevention efforts in the
areas identified for different categories of accidents to overcome
the number of accidents. This system uses a predictive model for
accident prediction, analyses accidents caused by certain key
factors and also concentrates specifically on accidents that
occur on highways. This system can be useful for any common
man for information which is provided in a user friendly GUI
and also help the traffic officer for decision making and
reporting of an accident. The dataset will help to the extraction
of rules from pattern observed in accidents related to spatial
characteristics. This system also provides guidance to
government authorities involved in road planning.
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1. INTRODUCTION
Road traffic accidents are the most inflammable topic in
today’s scenario on the Indian road network. A number of
people are losing their lives in road accidents. These
crashes not only cause considerable suffering and hardship
but they also have a major impact on the country’s
economy,costing an estimated Rs300 billion or more than
3% of India’s GDP every year. In 2009, 1.27 lakh people
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died in road accident in India resulting a financial cost of
approximately 1, 36,000 crore Indian rupees. Road traffic
injuries are one of the top three causes of death for people
aged between 5 and 44 years. Therefore, Road crashes
deserve to be a strategic issue for any country’s public
health and can lead to overall growth crisis, if not
addressed properly.Driving or riding a vehicle in India is
by large becoming a dangerous experience and Indian
roads like those of other Asian countries are becoming
virtual death traps. There is always a human tendency to
underreport undesirable facts. In our country it’s the
number of accidents which often fails to get registered.
During 2008, Road Traffic Injuries (RTI) ranked fourth
among the leading causes of death in the world. Nearly 1.3
million people die every year on the world's roads and 20
to 50 million people suffer non-fatal injuries, with many
sustaining a disability as a result of their injury. Road
traffic injuries are the leading cause of death among young
people aged 15-29 years and cost countries 1-3% of the
gross domestic product (GDP). Though accident rates in
India show huge figures, the analysis of this data has been
ignored.
Worldwide automotive accident injure between
20 and 50 million people each year and at least 1.2 million
people as a result of them. India shocks the world when it
comes to about three lakh road deaths a year which is
higher than any continent alone. WHO and World Bank
report on traffic safety and prevention has garnered greater
attention towards this field. Expansion in the road network,
a surge in motorization and the rising population in the
country contribute toward the increasing numbers of road
accidents, road accident injuries and road accident
fatalities.
In India, the motor vehicle population is growing at a
faster rate than the economic and population growth. The
surge in motorization coupled with expansion of the road
network has brought with it the challenge of addressing
adverse factors such as the increase in road accidents.
According to the World Health Organization (WHO), road
traffic injuries are the sixth leading cause of death in India
with a greater share of hospitalization, deaths, disabilities
and socio-economic losses in the young and middle-aged
population. Road traffic injuries also place a huge burden
on the health sector in terms of pre-hospital and acute care
and rehabilitation. Statistics from Bangalore City Traffic
Police exposes how the causes behind crashes and fatalities
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are largely neglected while preparing plans to improve
road safety.

2. RELATED WORKS
This section provides a background to the research through
a review of some of the literature which are central to the
scope of this paper.
According to Sachin Kumar and Durga Toshniwal in
“Analyzing Road Accident Data Using Association Rule
Mining” [1], data mining techniques can been used to
analyze the data provided by EMRI (Emergency
Management research Institute) in which the accident data
is first clustered using K-modes clustering algorithm and
further association rule mining technique is applied to
identify circumstances in which an accident may occur for
each cluster. An Apriori algorithm has then been applied
on every cluster using WEKA3.6 to generate association
rules.
The paper “Data Integration and Clustering for Real
Time Crash Prediction” [2] presents a methodology to
develop a classifier which uses historical as well as realtime data for any given road and outputs the probability of
accident on any given time on that road. By using
clustering method, a Bayesian network (BN) is constructed
by mining the database using Kernel Density Estimation
(KDE). This BN can act as a classifier to predict the
probability of accidents for any given street.Data has been
extracted from several simulation runs by PARAMICS
micro-simulator.
As most of the current studies did not pay enough
attention to the time factor when studying the relationship
between traffic state and crashes on highways, the paper
“Evolution of Traffic Flow Analysis under Accidents on
Highways Using Temporal Data Mining” [3] proposed a
method to construct time-series data using traffic flow data
when accidents happened. This paper proposes a model to
describe traffic flow evolution when accidents happen on
highways. A Discrete Fourier Transform was implemented
to turn the time series from time domain to frequency
domain. By clustering analysis, the traffic dynamics can
then be studied. The newly developed method provides a
better insight into the evolution of traffic flow on highways
and the impact of highway crashes.
In “Application of Spatial Data Mining in Accident
Analysis System” [4], a system based on data mining of
Geographical Information System (GIS) has been
proposed. A three-layer architecture displays the whole
process of accident data extracting, preprocessing and
mining and it applies spatial data mining to GIS. The first
layer is data storage layer which includes databases. The
second layer is business logic layer, including spatial data
mining function module and accident analysis module. A
design module can inquire about, add and delete spatial
data, attribute data and accident data. The accident analysis
module is used to identify and display accident black-spots
on the map according to a certain accident rate and
accident level. The third layer is the interactive interface.
Volume 6, Issue 2, March –April 2017

ArcGIS Engine and C# have been used to develop the
system.
In his paper, Andreas Gregoriades [5] proposed a
method which is split into two phases, (A) the
development of the microscopic simulation model and (B)
the development of the agent-based monitoring system
phase. During Phase A, a preliminary micro-simulation
model of a road network in Cyprus is developed using
statistical data. Based on these a topology of the BBN
model was created. Phase B of the method addresses the
development of an agent-based monitoring system to track
changes in traffic volumes, densities, behavior and speed.
This technique can test whether the model would generate
predictions similar with the known scenario outcomes.
“Large Imbalance Data Classification Based on
MapReduce for Traffic Accident Prediction” [6] suggests
using Hadoop framework to process and analyze big traffic
data efficiently. Based on this, the predicting system first
preprocesses traffic big data and analyzes it to create data
for the learning system. The imbalance of created data is
corrected by a sampling method. To improve accuracy,
corrected data is classified and analysis is applied. Using
MapReduce, processing performance for generating
training data set and conducting classification can be
improved. The overall system is based on Hadoop, and
which implements data pre-processing, learning data
creation, over sampling by Hive. The cluster and
classification analysis is operated by Mahout. First, input
the accident and traffic data to Hive and process them with
Hadoop.

3. PROPOSED METHODOLOGY
In order to increase the road safety, our system helps in
predicting the accidents and analyzing the road traffic data.
The system tries to understand and analyze the traffic at
lower levels such as major cities of Bangalore. The system
will provide an interface to the user from where he can
select attributes to make a prediction or analysis. The
system uses some data mining and statistical methods to
provide the output which is either a text or a graph.
System Architecture is client-server architecture.
The client–server
model is
a distributed
application structure that partitions tasks or workloads
between the providers of a resource or service,
called servers, and service requesters, called clients. Often
clients and servers communicate over a computer network
on separate hardware, but both client and server may reside
in the same system as in our case. A server host runs one
or more server programs which share their resources with
clients. A client does not share any of its resources, but
requests a server's content or service function. Clients
therefore initiate communication sessions with servers
which await incoming requests.
Advantages of this architecture are:



All files are stored in a central location.
As all the data is stored on server it is easy to
make a back-up of it. Also, in case of some breakPage 164
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down if data is lost, it can be recovered easily and
efficiently.
Changes can be made easily by just upgrading the
server. Also new resources and systems can be
added by making necessary changes in server.
Users can access shared data that is centrally
controlled.

In our project use the MySQL server to store the files
about the traffic data and the credentials of users and
admin. When a client makes a request, either an analysis or
prediction the required data will be retrieved from the
database, then processed and the results are given.
Figure 1 represents the system architecture of our software
application is as follows:



Analysis Module

In this module the user specifies a particular attribute based
on which an analysis With respect to its effect on accident
can be determined. The analysis will be done using the
training data set, Support Vector Machine classifier and the
attribute specified by the user. The output will in form of a
graph.


Highway Module

In this module the user can analyze the accidents with
respect to State and National highways. Since the
probability of accidents on a highway is greater than that
of local road this module is designed. Here the user can
select the road and day of the week and make an analysis
based on them. The admin can add roads, view roads, add
accidents, view accidents. The output will be the analysis
in form of a graph.

4. DESIGN
The design of the system should specify what is being
created, and it should be clear, complete and concise. What
modules will there be? How will they be connected? What
sequence of steps will a user need to take for a common
task? It should describe the path user will follow to get
specific information. Modular programming is a software
design technique that emphasizes separating the
functionality of a program into independent,
interchangeable modules, such that each contains
everything necessary to execute only one aspect of the
desired functionality.
Figure 1 System Architecture
The system is decomposed into four modules namely,
User interface module
Prediction module
Analysis module
Highway module


The proposed system can be divided into four basic
modules. They are user interface, prediction, analysis and
highway modules. Figure 2 represents the low-level design
of the system.

User Interface Module

This module provides user an interface to sign up or login
into the system. Once the user is logged in he can select
Prediction or Analysis or Highway .In each of these
modules the user can select certain attributes and make a
prediction or analysis. Once the user has completed the
analysis or prediction he can logout.


Prediction Module

In this module the user can predict whether an accident
will occur or not. The user interface provides the user to
select certain important attributes which were obtained
during feature selection. Linear regression is applied to
predict the probability of occurrence of accidents. The
output will be this probabilistic value along with an
appropriate message.
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Figure 2 Low-Level Design of the system
The user interface module describes the visual part of the
system through which the user interacts with a computer
software. It can register new users and also provides login
functionality for the admin as well the users. For incorrect
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login credentials users a redirected to an error page or else
to their respective dashboard.
The prediction module has a set of attributes
which are used for predicting the probability of a road
accident. These attributes are vehicle maneuver, day of the
week and special conditions at site. Here linear regression
has been used to choose the set of attributes that influence
the result. The probability of the result is computed using
regression formula:
[(-0.0329)*day + (-0.0349)* special_conditions + (0.031)* vehicle_manoeuvre + 0.8254]
If the result is close to 0 , the probability of an
accident to occur is less.This calculated value is expressed
as a percentage along with information regarding the
probability of the accident.
In the analysis module, the user specifies a
particular attribute based on which an analysis is done. It is
determined using the training data set and the attribute
specified by the user. It displays a count of the accidents in
the training dataset which have occurred under the
specified conditions. Its result is in the form of a column
graph with attribute on the x-axis and statistics on the yaxis.
National and state highways (recorded in the form of
NHx and SHx) also witness a large number of accidents.
The highway module is concerned with the accidents
recorded on the highways. It has two sub-modules namely
“User” and “Admin”. An admin can add new roads, view
roads, add new accidents and view accidents. The user can
select an existing road and a day of the week. Based on the
inputs, the user can view analysis results. Analysis uses
SVM classifier. The results are displayed in the form of a
column graph.

Figure 5Login

Figure 6Dashboard

5. RESULTS

Figure 7Prediction Page

Figure 3Index Page

Figure 8Results for Prediction
Figure 4Signup
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Figure 9Analysis Page

Figure 10Accident Severity

Figure 13 Station

Figure 14 Weather Conditions

Figure 11 Light Conditions
Figure 15 Admin Login

Figure 12 Age of Victim
Figure 16Admin Page
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Figure 17 Add Road Page

Figure 21 Analysis for Highway

Figure 22 Highway Details
Figure 18 Add Accident Page

Figure 23 Results for Highway
Figure 19 View Road Page

6. CONCLUSION

Figure 20 View Accident
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Road traffic safety refers to methods and measures for
reducing the risk of a person using the road network for
being killed or seriously injured. The users of a road
include pedestrians, cyclists, motorists, their passengers
and
passengers
of
on-road public
transport,
mainly buses and trams.
Best-practice
road
safety
strategies focus upon the prevention of serious injury and
death crashes in spite of human fallibility.As sustainable
solutions for all classes of road have not been identified,
particularly lowly trafficked rural and remote roads, a
hierarchy of control should be applied, similar to best
practice Occupational Safety and Health. At the highest
level is sustainable prevention of serious injury and death
crashes, with sustainable requiring all key result areas to be
considered. At the second level is real time risk reduction,
which involves providing users at severe risk with a
specific warning to enable them to take mitigating action.
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The third level is about reducing the crash risk which
involves applying the road design standards and
guidelines, improving driver behavior and enforcement.
This project supports the highest level that is the
prevention of accidents.
The contributions of this project are:
 Statistics from Bangalore City Traffic Police
exposes how the causes behind crashes and
fatalities are largely neglected while preparing
plans to improve road safety which leads to a
greater requirement for a well-documented road
safety analysis that is provided by this project.
 This project facilitates the analysis of road traffic
accident data and ascertains the causes of such
accidents.
 Suggest precautionary strategies for preventing or
controlling accidents for the benefit of road users
by providing reports on various factors that lead
to such accidents.
 Draw attention of the authorities in providing a
better view of road accidents’ statistics and
thereby help to take up necessary measures.
 Helps in identifying accident zones.
 Provides an analysis report on how safe a
particular highway is with details about the
highway.
 Highway module is applicable to both National
and State highways throughout India
The limitations of this project are:
 Only a set of specific attributes are considered for
analysis
 Only strategies for preventing road traffic
accidents are suggested
 Analysis is restricted to the data collected from
Bangalore traffic- South division.
 Regression formula must be recomputed for every
update made to the training dataset.
 Location of the highway must be manually
entered in terms of longitude and latitude.
Future Enhancements:
 The project is restricted to only Bangalore Traffic
South, scaling the project to other parts of the city
and in turn to the entire country can lead to a
bigger picture of accident management in India.
 Development of this project into a real time
system.
 Development of this project into a mobile
application so that it can be accessible to a large
number of people.
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