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Abstract: Road accidents are a major cause
of injuries, fatalities, and traffic disruptions
worldwide. Timely detection of wvehicle
accidents is critical for providing quick
emergency response and reducing the impact
of such incidents. This project presents an
Al-powered real-time Vehicle Accident
Detection system developed using Python,
OpenCV, and Deep Learning techniques. The
system analyzes live video streams or
recorded footage to automatically detect and
classify vehicle accidents.The proposed
approach uses computer vision methods
through OpenCV to process video frames and
extract meaningful visual information. A
Convolutional Neural Network (CNN) is
trained on image and video datasets
containing accident and non-accident
scenarios. The CNN model learns spatial
features such as vehicle movement, collision
patterns, and sudden changes in motion to
accurately identify accident events. Once an
accident is detected, the system can generate
automatic alerts to notify concerned
authorities or emergency services.This
project  demonstrates an  end-to-end
implementation, starting from dataset

preparation and model training to real-time
deployment. The system improves accident
detection accuracy compared to traditional
methods and reduces dependency on manual
monitoring. Overall, this Al-based accident
detection system highlights the effective use
of deep learning and computer vision

technologies to enhance road safety and
support  faster = emergency  response
mechanisms

1. INTRODUCTION

This project focuses on developing an
intelligent system for detecting road
accidents in real time using Artificial
Intelligence (AI) and computer vision
techniques. The system 1is designed to
improve road safety by enabling faster
detection of accidents and immediate
response from emergency services.The
proposed system uses Convolutional Neural
Network (CNN), a deep learning algorithm,
to analyze video streams or recorded footage.
It processes frames from videos using
OpenCV, which helps in extracting
meaningful visual information such as
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vehiclemovement, collision The model is
trained on datasets containing both accident
and non-accident scenarios. By learning
these patterns, the system can accurately
classify whether an accident has occurred.
When an accident is detected, the system can
automatically generate alerts to notify
authorities or emergency services, reducing
response time. The implementation is carried
out using Python, along with deep learning
frameworks like TensorFlow / Keras for
model training and prediction.Overall, this
project provides an automated, efficient, and
scalable solution for accident detection,
reducing human effort in monitoring and
improving the accuracy and speed of
emergency response systemAnother
important aspect of this project is its
scalability. The system can be integrated into
smart city infrastructure and deployed in
various locations such as highways, traffic
junctions, and urban surveillance networks. It
can continuously monitor large-scale traffic
systems and provide real-time accident
detection services. This makes it highly
useful for government agencies and traffic
management authorities.

In addition, the system can be further
enhanced with advanced features such as
accident severity detection, vehicle tracking,
and integration with GPS-based navigation
systems. It can also be connected to cloud
platforms for centralized monitoring and data
storage. These enhancements can make the
system more powerful and suitable for large-
scale deployment.Overall, this project
provides a smart, automated, and efficient
solution for road accident detection. It
reduces the dependency on human
monitoring, improves detection accuracy,
and ensures faster emergency response. By
combining artificial intelligence, deep
learning, and computer vision technologies,
the system plays an important role in
improving road safety and contributing to the
development of intelligent transportation

systems.
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11. LITEATURE REVIEW

Recent studies in accident detection focus on using
deep learning and computer vision for real-
time performance. A system using OpenCV
and CNN with transfer learning (2023)
improved detection speed and accuracy for
live video analysis. To capture motion over
time, a hybrid CNN-LSTM model (2023)
was proposed, which enhanced accuracy by
analyzing both spatial and temporal features.
ResNet-based models (2022) further
improved performance in complex traffic
conditions. loT-integrated systems (2022)
combined CNN detection with GPS to send
instant alerts, reducing response time.

Advanced object detection models like
YOLO (2023) and Faster R-CNN (2022)
achieved high accuracy in detecting accidents
in crowded traffic, with YOLO providing
faster results. Optical flow combined with
CNN (2021) helped in detecting motion-
based accidents more effectively. Transfer
learning approaches using VGGI16 and
MobileNet (2022) reduced training time
while maintaining good accuracy. Overall,
these studies show that deep learning-based
methods provide better accuracy, real-time
detection, and automation compared to
traditional systems.
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detection methods, such as manual reporting or CCTV
monitoring, are inefficient, time-consuming, and prone to
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Iv. PROPOSED SYSTEM

The proposed system is an advanced Al-
based vehicle accident detection system that
uses Deep Learning and Computer Vision
techniques to identify road accidents in real-
time. This system is designed to overcome
the limitations of traditional accident
detection methods by providing an
automated, fast, and accurate solution. The
main goal of the proposed system is to detect
accidents quickly and efficiently, reducing
response time and improving road safety. In
today’s world, road accidents are increasing
due to factors such as over-speeding, traffic
congestion, and lack of proper monitoring.
Traditional systems depend on human
observation, which leads to delays and errors.
Therefore, there is a need for an intelligent
system that can monitor traffic continuously
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and detect accidents without human
intervention. The proposed system addresses
this problem by using Artificial Intelligence
(AI) and Deep Learning models. The system
is developed using Python programming
language along with libraries such as
OpenCV, TensorFlow, and Keras. These
tools help in processing video data, building
the deep learning model, and performing
real-time predictions. The core of the system
is a Convolutional Neural Network (CNN),
which is widely used for image and video
analysis tasks. The proposed system works
by taking video input from sources such as
CCTV cameras, traffic surveillance systems,
or recorded video files. The video input is
then processed frame by frame using
OpenCV. Each frame is treated as an image
and passed to the CNN model for analysis.
The model examines the frame and
determines whether it contains an accident or
not. The CNN model is trained using a
dataset that contains images of accident and
non-accident scenarios. During training, the
model learns to identify important features
such as vehicle damage, collision patterns,
sudden changes in position, and abnormal
motion. These features help the model
distinguish between normal traffic conditions
and accident situations

V. CONCLUSION

The Vehicle Accident Detection System
developed in this project demonstrates the
effective use of Artificial Intelligence, Deep
Learning, and Computer Vision techniques to
improve road safety and traffic monitoring.
The system  successfully  integrates
technologies such as Python, OpenCV, and
Convolutional Neural Networks (CNN) to
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automatically detect accidents from video
input in real time. By analyzing video frames
and identifying patterns such as vehicle
collisions, sudden movements, and abnormal
behavior, the system can accurately classify
accident and non-accident scenarios.One of
the key achievements of this project is its
ability to perform real-time detection with
good accuracy and efficiency. The system
reduces the need for continuous human
monitoring and ensures that accident events
are identified quickly. The automatic alert
generation feature further enhances the
usefulness of the system by enabling faster
response from emergency services such as
ambulance and traffic authorities. This can
help in reducing the severity of accidents and
saving lives.The project also highlights the
importance of using deep learning models
like CNN, which can automatically learn
complex visual features and improve
detection  performance  compared to
traditional methods. The modular design of
the system ensures flexibility, making it easy
to upgrade or extend with additional features
in the future.However, certain limitations
were observed, such as reduced accuracy in
poor lighting conditions, low-resolution
videos, and complex traffic environments.
These challenges indicate the need for further
improvements, including better datasets,
advanced models, and enhanced
preprocessing  techniques.Overall,  the
proposed system provides a reliable,
efficient, and scalable solution for accident
detection. It has strong potential for real-
world applications in smart cities, traffic
management  systems, and  highway
surveillance. With future enhancements, the
system can become more robust and play a
significant role in reducing road accidents
and improving emergency response systems

INITIALIZE SYSTEM

ACTIVATE ALARM FOR 30 SECONDS

PRESSED feFINg
JDSECONDS

RESET PRESSURE
SENSOR

NU1-PRESSED BEFORE 30 SECONDS

ACTIVATE ACCIDENT MODULE

!

READ GPS COORDINATES

!

SERD SMS

!

ACTIVATE CAMERA: CLICK &
SEND PICTURES TO CLOUD

:

INFORM NEARBY MECHANIC &
FAMILY MEMBERS

APPLY MACHINE LEARNING

INFORM NEARBY HOSPYTALR
PELICE STATION

REFERENCES

1. Real-Time Object Detection,” IEEE
Conference on Computer Vision and Pattern
Recognition (CVPR), 2016.

2. .Bochkovskiy, A., Wang, C.Y., & Liao,
H.YM., “YOLOv4: Optimal Speed and
Accuracy of Object Detection,” arXiv
preprint arXiv:2004.10934, 2020.

© Author(s). This work is peer-reviewed, openly published, and permanently archived

This article is openly accessible and reusable with proper attribution.
https://ijsmt.org/ , Email: editor@ijsmt.org



https://ijsmt.org/
mailto:editor@ijsmt.org

«.40% International Journal of Science, Strategic Management and Technology

- Volume 02 Issue 09 September-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8
M An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

OPEMN ACCESS

3. Jocher, G., et al., “YOLOVS: Ultralytics
YOLO for Object Detection,” Ultralytics,
2023.

4. Krizhevsky, A., Sutskever, 1., & Hinton,
G.E., “ImageNet Classification with Deep
Convolutional Neural Networks,” Advances

in Neural Information Processing Systems
(NIPS), 2012.

5. .Simonyan, K., & Zisserman, A., “Very
Deep Convolutional Networks for Large-
Scale Image Recognition,” International
Conference on Learning Representations
(ICLR), 2015.

© Author(s). This work is peer-reviewed, openly published, and permanently archived
This article is openly accessible and reusable with proper attribution.
https://ijsmt.org/ , Email: editor@ijsmt.org 6



https://ijsmt.org/
mailto:editor@ijsmt.org

