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ABSTRACT
Road accidents are a major concern worldwide, leading to significant loss of life, property, and economic
resources. Predicting accident-prone areas and conditions can help authorities implement preventive measures
and improve road safety. This project proposes a Road Accident Prediction Model using Data Mining
Techniques to analyze historical traffic, weather, and road condition data for identifying patterns and
predicting potential accidents. Various data mining algorithms, including Decision Trees, Random Forest,
and Naive Bayes, are applied to extract meaningful insights from large datasets. The model considers factors
such as traffic density, road type, weather conditions, time of day, and driver behavior to predict the
likelihood of accidents. By providing predictive analytics, the system helps in reducing accident risks,
improving traffic management, and supporting informed decision-making by authorities.
Keywords:
Road Accident Prediction, Data Mining, Decision Tree, Random Forest, Naive Bayes, Traffic Analysis,
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1.INTRODUCTION possible to analyze large volumes of historical
Road accidents are a serious global issue, causing accident and traffic data to identify patterns,
thousands of deaths and injuries every year and trends, and high-risk factors. Predictive models
resulting in significant economic losses. The can help authorities determine accident-prone
increasing number of vehicles, poor road locations, peak accident times, and contributing
conditions, adverse weather, and human errors factors like road type, weather, and driver
contribute heavily to these accidents. Traditional behavior.

methods of accident prevention, such as traffic The proposed project aims to develop a Road
signs and law enforcement, are not sufficient to Accident Prediction Model using Data Mining
predict and prevent accidents proactively. Techniques, which can provide real-time insights
With the advancement of data mining and and predictive analysis. By leveraging algorithms
machine learning techniques, it has become such as Decision Trees, Random Forest, and

This article can be downloaded from https://ijerst.org/index.php/ijerst 198



https://ijerst.org/index.php/ijerst
http://www.ijerst.com/

\ AQ_RST

Int. J. Engg. Res. & Sci. & Tech. 2025

BTy

2
i

International Journal of Engineering Research and Science & Technology

Naive Bayes, the system can forecast the
probability of accidents under various conditions.
This approach enables proactive measures, better
traffic management, and enhanced road safety for
drivers and pedestrians.

2.LITERATURE REVIEW

Several studies have focused on predicting road
accidents using historical data and data mining
techniques. Early research primarily used
statistical analysis to identify accident-prone
areas based on traffic volume, road conditions, and
weather patterns. While these methods provided
some insights, they were limited in handling large
and complex datasets.

With the advancement of data mining and
machine learning, researchers began applying
algorithms like Decision Trees, Random Forest,
Naive Bayes, and Support Vector Machines
(SVM) to predict accidents more accurately. For
instance, decision trees help identify the most
significant factors contributing to accidents, while
Random Forest improves prediction accuracy by
combining multiple decision trees. Naive Bayes
classifiers have been wused to estimate the
probability of accidents under various conditions
such as time of day, weather, and traffic density.
Recent studies also highlight the use of real-time
traffic and sensor data to enhance prediction
models. By incorporating dynamic factors like
vehicle speed, congestion, and driver behavior,
predictive models can provide more precise
insights. However, challenges remain in data
preprocessing, handling missing values, and
integrating multiple data sources effectively.

In summary, literature shows that data mining
techniques are highly effective for road accident
prediction, but there is a need for integrated
models that can handle large-scale, heterogeneous
data to improve accuracy and reliability.

3. EXISTING SYSTEM

In the existing road accident prediction systems,
traditional approaches rely mainly on historical
accident records and statistical analysis.
Authorities typically identify accident-prone areas
by analyzing past incidents, traffic volume, and
road conditions. While this helps in highlighting
high-risk locations, these methods are mostly
reactive and cannot predict accidents in real time.
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Some modern systems use basic machine
learning models like Decision Trees or Naive
Bayes to classify accident-prone areas. However,
these models often consider limited features, such
as road type or weather conditions, and assign
fixed importance to each factor. As a result, they
may fail to capture the complex interactions
between multiple variables like traffic density,
driver behavior, and environmental conditions.
Additionally, existing systems usually lack
integration with real-time traffic data and
sensors, making them less effective in predicting
accidents dynamically. They also provide minimal
support for preventive measures, as they mostly
focus on analysis rather than prediction. This
highlights the need for a more robust, data-
driven predictive model that can handle large-
scale, multi-feature data to proactively identify and
reduce accident risks.

4.PROPOSED SYSTEM

The proposed system introduces a Road Accident
Prediction Model using Data Mining
Techniques to provide accurate and proactive
insights into accident-prone areas. Unlike existing
systems, this model integrates historical accident
data, traffic data, weather conditions, road
types, and driver behavior to predict the
likelihood of accidents under different scenarios.
The system employs data mining algorithms
such as Decision Trees, Random Forest, and
Naive Bayes to analyze patterns and relationships
among multiple factors contributing to accidents.
Decision Trees help identify key risk factors,
Random Forest improves prediction accuracy
through ensemble learning, and Naive Bayes
estimates the probability of accidents based on
conditional dependencies.

Furthermore, the model can process large datasets
and incorporate real-time traffic information,
enabling dynamic prediction and timely alerts. By
highlighting  high-risk zones and critical
contributing factors, the proposed system assists
traffic authorities in implementing preventive
measures, improving road safety, and managing
traffic efficiently.

Overall, this system provides a proactive, data-
driven, and accurate approach to road accident
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prediction, enhancing safety for drivers and
pedestrians.

5.METHODOLOGY

The methodology for the proposed Road Accident
Prediction Model involves collecting and
integrating data from multiple sources, including
historical accident records, traffic statistics,
weather conditions, road features, and driver
behavior. The data is preprocessed to handle
missing values, normalize formats, and select
relevant features such as accident location, time,
traffic density, and weather. Data mining
algorithms, including Decision Trees, Random
Forest, and Naive Bayes, are then applied to
analyze patterns and relationships among these
features. The model is evaluated using metrics like
accuracy, precision, recall, and F1-score to ensure
reliable predictions. Finally, the system generates
predictive insights and visualizations, highlighting
high-risk areas and times, which can help traffic
authorities implement proactive measures to
improve road safety.

6.System Model
SYSTEM ARCHITECTURE
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7..Results and Discussions

Road Avvident Prediction asing Machine Lenrning

Road Aecident Prediction nsing Machine Learning
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Rond Accident Prediction using Machioe Learning

Road Accident Prediction nsing Machine Learning
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8. CONCLUSION

The proposed Road Accident Prediction Model
using Data Mining Techniques provides an
effective and proactive approach to enhancing road
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safety. By analyzing historical accident data,
traffic patterns, weather conditions, and driver
behavior, the system can identify accident-prone
areas and predict the likelihood of future accidents.
The use of data mining algorithms such as
Decision Trees, Random Forest, and Naive Bayes
enables the model to uncover hidden patterns and
relationships among multiple factors, improving
prediction accuracy.

This predictive model helps traffic authorities take
preventive measures, optimize traffic
management, and reduce the number of road
accidents. Additionally, real-time data integration
allows for dynamic monitoring and timely alerts,
further enhancing road safety. Overall, the system
demonstrates the potential of data-driven
approaches in reducing accident risks, improving
decision-making, and promoting safer roads for
drivers and pedestrians.

The proposed Road Accident Prediction Model
using Data Mining Techniques provides a
comprehensive and  proactive  solution to
improving road safety. By analyzing diverse
datasets—including historical accident records,
traffic patterns, weather conditions, road features,
and driver behavior—the system can identify high-
risk areas and predict potential accidents with
higher accuracy. The use of Decision Trees,
Random Forest, and Naive Bayes algorithms
allows the model to capture complex relationships
among multiple factors, providing more reliable
predictions than traditional statistical methods.
Beyond prediction, the system enables authorities
to implement preventive measures, such as traffic
rerouting, speed regulation, and targeted road
safety campaigns, reducing the likelihood of
accidents. The integration of real-time traffic data
further enhances the system’s capability to respond
dynamically to changing conditions.

Additionally, the model supports data-driven
decision-making and resource optimization by
highlighting critical factors contributing to
accidents. It can serve as a foundation for
developing smart traffic management systems
and improving overall urban mobility.

In conclusion, this predictive model demonstrates
the effectiveness of data mining and machine
learning techniques in enhancing road safety,

minimizing accident risks, and promoting a safer

environment for drivers, passengers, and

pedestrians alike. It represents a significant step
toward intelligent and proactive traffic
management using modern technology.
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