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Abstract - Implantation of study on road accidents
and the development of a prediction model using data
mining techniques is indeed very important. The use of
the Apriori algorithm and Support Vector Machines
(SVMs) in developing an accident prediction model is
a well-established approach123.The Apriori algorithm
is used to explore the causal relationship between
multiple factors, such as the condition of a road and
environmental factors, to understand the mechanism of
accidents4. SVMs, on the other hand, are powerful tools
for classification and regression problems and can be
used to analyze the severity of crashes. As for the
Bangaloreroad accident datasets for the years 2014 to
2017, there are indeed datasets available on the internet
that can be used for such studies567. These datasets,
along with the insights from your study, can indeed be
beneficial for wvarious stakeholders, including
government public work departments, contractors, and
automobile industries, in better designing roads and
vehicles based on the estimates obtained. It’s worth
noting that road safety is a complex issue that involves
various factors. While data analysis and prediction
models can provide valuable insights, it’s also crucial
to consider other aspects such as enforcement of traffic
rules, driver education, and infrastructure development
to effectively reduce road accidents.
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INTRODUCTION

This research is focused on understanding and predicting
road accidents. This is a critical issue as the number of
vehicles on the road is increasing exponentially, leading
to a rise in accidents. By predicting these incidents, we
can take preventive measures to reduce them. You’re
using data from Bangalore, collected between 2014 and
2017, to conduct your study. This data includes various
details about each accident, such as the location, time,
weather conditions, and more. To analyze this data,
you’re using two main techniques: the Apriori algorithm
and Support Vector Machines (SVMs). The Apriori
algorithm is a popular method used in data mining. It
helps you find patterns in the data. In the context of your
study, it helps you understand how different factors are
related to accidents. For example, it can help you find out
if accidents are more likely to happen on certain types of
roads or in certain weather conditions. Support Vector
Machines (SVMs), on the other hand, are used for
classification and regression problems. In your study,
SVMs help you analyze the severity of crashes. For
instance, it can help you understand if accidents on
certain types of roads or in certain weather conditions are
more likely to be severe. The results of your study can be
incredibly  beneficial for various stakeholders.
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Government public work departments can use your
findings to improve road conditions and implement safety
measures. Contractors can consider your results when
designing and constructing roads. Automobile industries
can use your insights to design safer vehicles. In
conclusion, your study is a significant step towards
making our roads safer. By understanding and predicting
road accidents, we can take informed actions to prevent
them and save live

I.  LITERATURE SURVEY

The escalating frequency of road accidents in India has
ignited a fervent quest among researchers to dissect the
multifaceted factors underpinning these unfortunate
events. Unlike traditional statistical methods that often
necessitate rigid assumptions between dependent and
independent variables, data mining techniques offer a
more malleable approach, affording researchers the
latitude to explore diverse avenues in constructing
predictive models for road accidents, each honing in on
distinct attributes. Srivastava et al. and Ghazizadeh et al.,
for instance, have embarked on meticulous investigations
into accidents transpiring at intersection points,
employing sophisticated techniques such as Multi-
layered Perceptron (MLP) to discern and categorize the
severity of these incidents with remarkable precision.
Meanwhile, the probing inquiries by Chen et al. have
spotlighted highways as veritable hotspots for accidents,
underscoring the urgent need for targeted interventions in
these critical zones.

Venturing further into the labyrinth of road
safety, Williams et al. have cast a revealing spotlight on
the pivotal role played by driver age and experience in the
intricate tapestry of accident causation, shedding light on
a crucial yet often overlooked aspect of road safety
dynamics. In a parallel vein of inquiry, Suganya and
Vijayarani have conducted a comparative analysis of
various classification algorithms, unveiling the superior
efficacy of K-Nearest Neighbors (KNN) in predictive
accuracy. Similarly, Sarkar et al.'s exhaustive study has
unearthed compelling evidence corroborating the
prevalence of accidents on highways, echoing the
findings of previous research endeavors. In a bid to
harness the power of cutting-edge technology, Stewart et
al. have pioneered the development of a neural network
model tailored for accident prediction, heralding a new
era of efficiency and efficacy in preemptive accident
mitigation strategies. Delving deeper into the intricacies
of accident dynamics, Zheng et al. have meticulously

scrutinized the spectrum of injuries stemming from motor
vehicle accidents, while also delving into the nuanced
realm of driver emotions as potential causal factors,
unveiling a rich tapestry of interconnected variables
influencing accident outcomes. On a broader analytical
front, Arun Prasath N and Muthusamy Punithavalli have
meticulously surveyed a panoply of road accident
detection techniques, meticulously dissecting their
respective merits and demerits, thus laying the
groundwork for future advancements in this crucial
domain.

Meanwhile, the comprehensive perspective offered by
George Yannis et al. has transcended national boundaries,
offering a panoramic vista of international practices in the
development of accident prediction models, informed by
meticulous data collection and incisive analysis. In a
complementary vein, Anand has pioneered a
groundbreaking methodology for evaluating the impact
of diverse variables on atmospheric deterioration,
presenting a compelling case for a similar approach to
understanding the intricate interplay of factors shaping
road accidents.

The pivotal importance of historical data in identifying
accident hotspots has been underscored by Tiwari et al.,
echoing the sentiments echoed by Singh et al., whose
conceptual framework for detecting accident-prone areas
serves as a cornerstone for targeted interventions aimed
at mitigating risks and enhancing road safety. Rounding
off this comprehensive panorama, Kaur et al.'s incisive
analysis, informed by correlation analysis and advanced
visualization techniques, has culminated in the
development of a robust accident prediction model
tailored specifically for state highways and district roads,
thus furnishing policymakers and stakeholders with
invaluable insights into the intricate dynamics of road
safety.

Collectively, these groundbreaking research endeavors
converge on a singular mission: to furnish stakeholders
with actionable insights and empirical evidence, thus
empowering them to embark on targeted interventions
aimed at curbing the scourge of road accidents,
safeguarding lives, and ensuring the safe traversal of our
nation's thoroughfare.

Il. PROPOSED METHODOLOGY

In this paper, we present an innovative application
designed to forecast the likelihood of road accidents
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based on available accident data. The first step involves
data pre-processing, where the road accident data
undergoes thorough cleaning to eliminate null and
erroneous Vvalues, followed by normalization to ensure
consistency. Subsequently, relevant features are selected
through a meticulous feature selection process, thereby
forming a refined dataset for analysis.

The refined dataset is then subjected to various data
mining techniques, starting with clustering to identify
distinct patterns within the data. These clusters are further
analyzed using advanced algorithms such as Support
Vector Machines (SVM) and Apriori. SVM is employed
to predict the potential risk of accidents, particularly in
scenarios where the underlying data distribution is
unknown. On the other hand, Apriori is utilized for rule
mining, extracting frequent item sets that indicate
common combinations of factors contributing to
accidents across different road types and weather
conditions.

By establishing rules based on these frequent item sets,
we gain valuable insights into the interplay of various
factors in accident causation. For instance, our analysis
might reveal a heightened risk of accidents due to over
speeding, even in fine weather conditions at a junction,
potentially resulting in severe consequences as
demonstrated by the training dataset. Additionally, SVM
classification aids in categorizing each accident event into
high or low-risk categories, facilitating a comprehensive
understanding of accident severity. Leveraging various
data mining techniques and exploratory visualization
methods, we extract meaningful interpretations from the
accident dataset. The architectural framework of our
model, as depicted in Figure 1, provides a visual
representation of the underlying methodology employed
in this study. By estimating the contribution of different
factors to road accidents, our analyses pave the way for
devising effective solutions aimed at reducing accident
rates and minimizing fatalities. In essence, our research
endeavors to harness the power of data-driven insights to
address the pressing challenge of road safety, ultimately
striving towards the overarching goal of creating safer
roadways and mitigating the human toll of accidents.

IV. IMPLEMENTATION

A. Dataset:

The dataset utilized in this study was sourced from the
Open Government Data (OGD) Platform, India, focusing
on accidents within the Bangalore region spanning the

years 2014 to 2017. This comprehensive dataset
encompasses crucial details including accident date, time,
and location, as well as specifics regarding the nature of
the accident such as head-on collisions, over-speeding,
skidding, or other causes. Additionally, it includes road-
related factors such as road type (straight or curved),
number of lanes, presence of junctions, and the number of
fatalities. These multifaceted factors collectively form the
basis for modeling in this study, necessitating the adoption
of a stochastic model rather than a simple deterministic
model to yield meaningful insights. Thus, the integration
of machine learning algorithms alongside data mining
techniques becomes imperative to achieve desired
outcomes.

B. System Architecture: The raw road accident data
undergoes pre-processing to generate a structured dataset
serving as input for the model. Subsequently, the model
undergoes training using the provided training data,
enabling it to predict potential accident risks in user-
defined areas. The model further provides users with
graphical representations based on derived statistics. The
operational framework of this model comprises four
distinct modules: Rule Mining, Risk Prediction, Graph
Plot, and New Data Entry. Rule Mining leverages the
Apriori Algorithm to generate frequent item sets from the
input dataset. Risk Prediction employs the Support Vector
Machine (SVM) Algorithm for classification, assessing
accident risks in specific areas. The Graph Plot module
generates informative bar charts illustrating weather
conditions, previous accident patterns, and causal factors
contributing to accidents. Finally, the New Data Entry
module facilitates the reporting of new accident cases.

Data Collection
!
Data Pre-processing
Split '\nthraining
and Test Data
v
Applyi:g SVM Applyinig Apriori
' '

Risk Prediction Rule Mining

Fig.1. Architecture of the implemented model

C. Software and Languages Used:

The application is developed using the Python
programming language within the Anaconda Spyder
software environment. Leveraging the robust capabilities
of Python and the user-friendly interface of Anaconda
Spyder, the implementation process is streamlined and
efficient.
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D. Simulation: v
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R tools are utilized for simulation purposes, enabling confidenos L
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the application of various data mining techniques and
exploratory visualization methods to the accident dataset.
These tools empower researchers to extract interpreted
results through graphical representations, charts,
statistical analyses, and other insightful outputs. The
interactive user interface developed using R tools
facilitates comprehensive analysis of diverse factors
contributing to accidents, thus aiding in informed

decision-making and proactive measures aimed at mine I
mitigating accident risks. —
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1) User Interface
Fig.3: Rule Mining — View
In the final User Interface of the application based on
this model, we have four buttons, each corresponding to
a particular module in the model. They have been

# GAapHs

named as.

Rules: This button will generate the frequent item sets Area Selct e

based on the support and confidence values using raon .
Apriori Algorithm. o TP
Plot Graph: This generates four graphs for the given

area. The first graph is based on the attributes such as graph2 graphd

over speed, skidding, etc., which have been the causes
of accidents. The second is based on the weather
conditions such as fine, cloudy, rainy, etc., during the Fig.4: Graphical plot of risk related to accident —
time of reported accidents. The third graph is generated View

based on the number of accident cases reported to

nearby hospitals, and the fourth graph predicts the -
number of accidents due to heavy vehicles such as
trucks or lorries over the years in a particular area.
Risk Prediction: For a particular area submitted, this
button predicts the possibility of accidents in the area as
either HIGH or LOW.

New Data Entry: New accidents can be reported

through this option. Information about the accident such — ' . P 4
as date, time,  location, type of accident, etc., can be A ’ F F
entered here which will be used for the collection of ‘
datasets in the future. (Fig. 10).
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A. Screenshots of Application Fig.5: Plot graphs — Graph 1

To illustrate the working of the application based on

the prediction model, the following screenshots from the s
application have been included below: 5

8 8

8

8

Accident Prediction system 9 =T

) Hospital

edto SR Hospital {8

Rules ﬂ Plot Graph Nl

The fatal body shifted to jalappa Hospita
The fatal body shited to MV) Hospital

‘The injured person shifted to SNR Hospia
The atal body shi

The injured person shifted to M
The inpared person shifted to Jalappa Hospt

Risk prediction H New data entry ﬂl

T
The injured person shifted to Private Hospial Hoskote ‘%

&
E
]
&

Fig.6: Plot graphs — Graph 2

The injured person shifted to Private Hospital Bhattarhal

The fatal body & injured person shited to Jalappa Hospital

Fig.2: Application Interface
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Fig.7: Plot graphs — Graph 3
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Fig. 8: Plot graphs — Graph 4

# RISK PREDICTION

i inished clustering usir
train | F g

Area Chickpete —1

submit 'HIGH

Fig.9: Risk Prediction for the chosen area — View

Date
Time
Location
Type of vehicle
Type of accident
No of Casualities
Vehicle Number

submit

Fig.10: New data entry — View

DiSCUSSIONS

In this paper, we have developed and implemented a
road accident prediction model, focusing on various
causative factors such as the condition of the road, weather
influences, and the nature of accident causes. While
previous literature has often overlooked the emotional
state and experiential influence of drivers, our model
emphasizes these critical factors in predicting accident
likelihood. Figures 5, 6, 7, and 8 provide insights into the
parameters used in our study and the creation of the
prediction model. Figure 5 offers a comparative analysis
of different types of accidents reported, including head-on
collisions, over-speeding, and skidding. Figure 6
illustrates the observed weather conditions during
reported accidents, while Figure 7 indicates the response
activities initiated after each accident. Figure 8 presents a
graphical representation of the increasing number of
accidents involving heavy-duty vehicles, an alarming
trend that has been integrated into our dataset.

Our model serves as the foundation for an intuitive
application designed to visualize and predict accident risk
in user-specified areas. The user interface offers graphical
representations of factors contributing to accidents in the
past, enabling users to make informed decisions about
potential accident risks in their chosen areas. By
leveraging data-driven analysis and predictive modeling,
our application empowers stakeholders to proactively
address road safety concerns and minimize the occurrence
of accidents.

Overall, our model provides valuable insights into fatal
accident scenarios by analyzing the combinations of
factors contributing to accidents. Furthermore, the option
to input details of new accident cases ensures continuous
improvement of the dataset for future use, reinforcing the
utility and efficacy of our predictive model and
application.

CONCLUSIONS

Accidents have a significant impact on people's lives, and
it's our responsibility to reduce their occurrence. Safe
driving practices, along with improvements in road
design and vehicle safety, are crucial. This project
successfully developed an application using data mining
and machine learning to predict road accidents in
Bangalore based on factors like vehicle types, driver age,
weather, and road conditions. The model accurately
predicts accident risk and can be optimized further to
include additional constraints. Future developments
could include integrating the model into mobile apps for
route planning, alerting drivers to potential risks, and
aiding emergency services. This technology could also
inform better road safety measures and surveillance of
accident-prone areas.
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