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ABSTRACT

Road accidents remain a major public safety concern, where timely and accurate assessment of accident
severity is critical for improving emergency response and reducing fatalities. This study proposes a severity
prediction framework that integrates Random Forest-Recursive Feature Elimination (RF-RFE) with a deep
learning model to enhance prediction accuracy and decision-making. The RF-RFE technique is employed to
identify and select the most relevant features from large and complex accident datasets, effectively reducing
dimensionality and improving model efficiency. The selected features are then fed into a deep learning model
capable of capturing complex nonlinear relationships among variables to predict accident severity levels. The
proposed framework aims to assist emergency services in prioritizing responses, optimizing resource
allocation, and minimizing response time. Experimental results demonstrate that the hybrid approach
outperforms traditional machine learning models in terms of accuracy, precision, and recall. Overall, this
system provides a robust and scalable solution for intelligent traffic management and emergency response
enhancement, contributing to safer road environments.

Keywords: Road Accident Severity Prediction, Emergency Response, Random Forest, RF-RFE, Deep
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. INTRODUCTION

Road accidents have become a significant
global concern due to their impact on
human life, economic stability, and public
safety. With the rapid increase in the number
of vehicles and urbanization, the frequency
and severity of traffic accidents have risen
considerably. One of the critical challenges
faced by emergency management systems is
the inability to accurately assess accident
severity in real time, which often leads to
delayed or inefficient response. Timely
identification of accident severity can play a
vital role in saving lives by enabling faster
medical  assistance, better  resource
allocation, and improved coordination
among emergency services.

In recent years, advancements in machine
learning and deep learning have provided
new opportunities to address this problem.
These technologies can analyze large
volumes of accident-related data, such as
road conditions, weather, vehicle type, and
driver behavior, to identify patterns and
make accurate predictions. However, the
presence of irrelevant and redundant
features in datasets can negatively impact
model performance and increase
computational ~ complexity.  Therefore,
effective feature selection techniques are
essential to improve prediction accuracy and
efficiency.

This study introduces a novel framework
that combines Random Forest—Recursive
Feature Elimination (RF-RFE) with a deep
learning model to enhance accident severity
prediction. RF-RFE is used to select the
most significant features by iteratively
removing less important ones, while the
deep learning model captures complex
nonlinear relationships within the data. By
integrating these approaches, the proposed
system aims to deliver more accurate and
reliable severity predictions.

1. LITERATURE SURVEY

1. Title: Road Accident Severity Prediction
Using Machine Learning
Author: S. Kumar et al.
Abstract: This study explores the use of

various machine learning algorithms such as
Decision Trees, Random Forest, and
Support Vector Machines to predict road
accident severity. The authors analyze
accident datasets containing environmental,
vehicle, and driver-related attributes. The
results indicate that ensemble models,
particularly Random Forest, provide better
accuracy due to their ability to handle
complex data patterns and feature
interactions.

2. Title: A Deep Learning Approach for
Traffic Accident Severity Prediction
Author: Y. LeCun et al.

Abstract: This paper presents a deep
learning-based framework for predicting
accident severity using large-scale traffic
datasets. The model leverages neural
networks to capture nonlinear relationships
among  various  factors influencing
accidents.  Experimental results show
improved prediction performance compared
to traditional machine learning models,
especially in handling high-dimensional
data.

3. Title: Feature Selection Techniques for
Improving Prediction Accuracy in Road
Safety Analysis

Author: I. Guyon et al.

Abstract: The authors focus on the
importance of feature selection in predictive
modeling for road safety. Various
techniques, including Recursive Feature
Elimination (RFE), are evaluated to reduce
dimensionality and enhance  model
efficiency. The study concludes that proper
feature selection significantly improves
classification accuracy and  reduces
computational cost.

4. Title: Hybrid Machine Learning Model
for Accident Severity Prediction

Author: T. Chen et al.

Abstract: This research introduces a hybrid
approach combining multiple machine
learning models to predict accident severity.
By integrating feature selection methods
with ensemble learning techniques, the
model achieves higher accuracy and
robustness. The findings highlight the
effectiveness of combining  different
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approaches for better

performance.

predictive

5. Title: Intelligent Transportation Systems
for Road Safety Enhancement

Author: C. M. Bishop et al.

Abstract: This paper discusses the role of
intelligent transportation systems (ITS) in
improving road safety through data-driven
approaches. It emphasizes the integration of
machine learning and real-time data
analytics to predict accident severity and
support emergency response systems. The
study highlights the potential of advanced
technologies in reducing accident-related
risks.

I11. EXISTING SYSTEM

The existing systems for road accident
severity prediction primarily rely on
traditional statistical methods and basic
machine learning algorithms. These
approaches typically use models such as
Logistic Regression, Decision Trees, and
Support Vector Machines to analyze
accident-related data and classify
severity levels. While these methods
provide a foundational understanding,
they often struggle to capture complex
nonlinear relationships among multiple
influencing factors such as weather
conditions, road type, traffic density, and
driver behavior.

In many existing systems, feature
selection is either not performed or
handled wusing simple techniques,
leading to the inclusion of irrelevant and
redundant features. This negatively
affects the model’s performance,
increases computational complexity, and
reduces prediction accuracy.
Additionally, most systems depend on
static datasets and lack real-time data

integration, which limits their
effectiveness in  dynamic traffic
environments.

Another major limitation is that existing
models are often developed as

standalone prediction tools without
proper integration into emergency
response frameworks. As a result, even
when predictions are made, they are not
effectively utilized for decision-making,
such as prioritizing emergency services

or optimizing resource allocation.
Furthermore, traditional machine
learning models generally require

manual feature engineering and may not

scale well with large and high-
dimensional datasets.
Overall, the existing systems lack

advanced feature selection mechanisms,
struggle with handling complex data
patterns, and do not fully leverage deep
learning capabilities, resulting in less
accurate and less efficient accident
severity prediction.

IV. PROPOSED SYSTEM

The proposed system introduces an
advanced and integrated framework for road
accident severity prediction by combining
Random Forest—Recursive Feature
Elimination (RF-RFE) with a deep learning
model to improve prediction accuracy and
efficiency. Initially, raw accident data
collected from various sources such as
traffic records, weather conditions, road
characteristics, and wvehicle information
undergoes preprocessing, including data
cleaning, normalization, and transformation.
To address the issue of high dimensionality
and irrelevant features, the RF-RFE
technique is applied to systematically
identify and eliminate less important
attributes,  retaining only the most
significant features that contribute to
accurate severity prediction.

The refined dataset is then fed into a deep
learning model, such as an Artificial Neural
Network (ANN), which is capable of
learning complex nonlinear relationships
among the selected features. This hybrid
approach ensures that the model not only
reduces computational complexity but also
enhances predictive performance. The
system is designed to classify accident
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severity into multiple levels (e.g., low,
medium, high, critical), enabling more
precise assessment.

Furthermore, the proposed framework can
be integrated with real-time data sources
and emergency response systems to provide
instant severity predictions immediately
after an accident occurs. This allows
authorities and emergency services to
prioritize critical cases, allocate medical
resources efficiently, and reduce response
time. The system also supports scalability
and adaptability, making it suitable for
deployment in intelligent transportation
systems.

V. SYSTEM ARCHITECTURE

The system architecture of the proposed
framework is designed as a multi-stage
pipeline that efficiently processes accident
data and generates accurate severity
predictions to support emergency response
systems. Initially, data is collected from
multiple sources such as traffic databases,
sensors, weather reports, and historical
accident records. This raw data is then
passed through a preprocessing module
where missing values are handled, noise is
removed, and features are normalized and
encoded to ensure consistency. Following
preprocessing, the feature selection stage
applies the Random Forest—Recursive
Feature Elimination (RF-RFE) technique to
identify and retain only the most relevant
attributes, reducing dimensionality and
improving model efficiency. The selected
features are then forwarded to the deep
learning module, typically an Atrtificial
Neural Network (ANN), which is trained to
learn complex nonlinear relationships and
classify accident severity into different
levels such as low, medium, high, or
critical. The trained model is integrated into
a prediction engine that can process real-
time input data and generate instant severity
predictions. These predictions are then
communicated to an emergency response
module, which assists authorities in
prioritizing cases, dispatching resources,
and optimizing response time. Additionally,
the system may include a user interface or

dashboard for visualization and monitoring,
enabling stakeholders to interpret results
easily. Overall, the architecture ensures a
seamless flow from data acquisition to
actionable insights, making the system
scalable, efficient, and suitable for real-
world  intelligent  transportation  and
emergency management applications.

SYSTEM ARCHITECTURE
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Fig 5.1: System Architecture
V1. IMPLEMENTATION

Road Accident Severity Pradiction

Intedligent System for
Accident Severity Prediction

1. Home / Dashboard

Fig 6.1: Home Page

Road Accident Severity Prediction

2. Predict Severity [nput Form)

Fig 6.2: SMS Spam Detection Result
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Fig 6.4: Performance
VIl. CONCLUSION

In conclusion, the proposed framework for
enhancing emergency response in road
accidents through severity prediction
demonstrates a significant improvement
over traditional approaches by integrating
RF-RFE-based feature selection with a deep
learning model. By effectively reducing
irrelevant data and focusing on the most
influential factors, the system achieves
higher accuracy, efficiency, and reliability in
predicting accident severity. The use of deep
learning further strengthens the model’s
ability to capture complex patterns and
relationships within the data, leading to
more precise classification outcomes. This
enables emergency services to make faster
and more informed decisions, prioritize
critical cases, and allocate resources more
effectively.  Moreover, the system’s
capability to incorporate real-time data
makes it highly practical for deployment in

intelligent transportation systems. Overall,
the proposed solution contributes to
reducing response time, minimizing
fatalities, and improving road safety, making
it a valuable advancement in the field of
accident analysis and emergency
management.

VIll. FUTURE SCOPE

The future scope of the proposed accident
severity prediction framework can be
extended in several directions to further
enhance its effectiveness and real-world
applicability. One important improvement is
the integration of real-time data from IoT
devices, smart traffic sensors, and connected
vehicles to enable instant and more accurate
predictions. The system can also be
enhanced by incorporating advanced deep
learning models such as Convolutional
Neural Networks (CNNs) and Recurrent
Neural Networks (RNNs) to better capture
spatial and temporal patterns in accident
data. Additionally, the framework can be
integrated with Geographic Information
Systems (GIS) to provide location-based
insights and visualize accident-prone areas
for better decision-making.

Another potential enhancement is the
inclusion of live traffic feeds, weather APIs,
and driver behavior analytics to improve
prediction accuracy under dynamic
conditions. The system can also be deployed
as a cloud-based or mobile application,
allowing emergency responders and
authorities to access predictions anytime
and anywhere. Furthermore, implementing
explainable Al techniques can help interpret
model decisions, increasing trust and
transparency among users.

In the long term, the framework can be
adapted for smart city infrastructures, where
it can automatically trigger emergency
alerts, suggest optimal routes for
ambulances, and coordinate with hospitals
in real time. Continuous model training with
updated datasets and the use of hybrid or
ensemble deep learning approaches can
further improve performance. Overall, these
enhancements will make the system more
intelligent, scalable, and impactful in
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reducing

road accident fatalities and

improving emergency response efficiency.
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