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Abstract - In today's fast-paced world, the number of
deaths due to accidents is increasing rapidly. Several factors
such as rash driving, drowsiness, drunken driving, and
carelessness contribute to these accidents. The time between
the occurrence of accidents and the arrival of medical care is a
significant indicator of survival rates after detecting accidents.
The advancement of technology has made everything more
accessible, but it has also increased the number of accidents.
Due to the delayed medical attention, accident victims might
die. This research paper presents a CNN- based approach for
utilizing existing surveillance cameras to improve accident
detection on the road. The proposed system aims to leverage
the existing infrastructure of surveillance cameras in a city to
provide real-time information about accidents. The system
uses computer vision algorithms to detect the accident and
classify its severity. The proposed system can significantly
improve the response time of emergency services, which can
save lives and reduce the impact of accidents.
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1.INTRODUCTION

Road accidents are a significant cause of death and injury
worldwide. Despite the efforts of governments, non-profit
organizations, and road safety campaigners, the number of
accidents is still increasing. According to the World Health
Organization (WHO), road accidents are the eighth leading
cause of death globally, resulting in 1.35 million deaths
each year.

Several factors contribute to these accidents, including
rash driving, drowsiness, drunken driving, and
carelessness. These factors, combined with the lack of
timely medical attention, can lead to fatalities. Therefore,
it is crucial to develop a system that can detect accidents
and provide immediate medical attention to the victims.

This paper presents a system that uses deep learning
techniques to detect road accidents and alert the nearest
control room. The system comprises a camera module that
is deployed in accident-prone areas. Whenever an accident
occurs, the camera module detects it and sends an
immediate report to the nearby control room. The
system's working is based on convolutional neural
networks, which are trained to detect accidents from the
camera footage.

2. LITERATURE SURVEY:

Several studies have been conducted on the use of deep
learning and computer vision techniques for accident
detection using existing surveillance cameras.

Prasad et al. [1] proposed a real-time vehicle detection and
classification system from CCTV surveillance videos. The
system employed a deep learning-based algorithm and
achieved high accuracy in detecting and classifying
different types of vehicles.

Nishio and Kim [2] developed an accident detection
system using deep learning techniques from CCTV
surveillance videos. The system employed a convolutional
neural network (CNN) to detect and classify accidents in
real-time. The system was evaluated using a real-world
dataset and demonstrated high accuracy in detecting and
classifying different types of accidents.

Zhang et al. [3] proposed an accident detection system for
intelligent transportation systems (ITS) using deep
learning techniques. The system used a CNN to detect and
classify accidents in real-time. The system was evaluated
using a large-scale dataset and achieved high accuracy in
detecting and classifying different types of accidents.

Rahman et al. [4] proposed a real-time accident detection
and notification system using surveillance cameras. The
system employed a computer vision-based algorithm to
detect accidents and generate alerts to emergency
responders. The system was evaluated using a real-world
dataset and demonstrated high accuracy in detecting and
alerting different types of accidents.

The Kaggle dataset [5] used in this study provided a large-
scale dataset of surveillance videos captured on busy
roads and highways. The dataset contained various types
of accidents such as collisions, vehicle fires, and pedestrian
accidents, and was used to evaluate the proposed accident
detection system.

Overall, the literature survey suggests that deep learning
and computer vision techniques are effective for
developing real-time accident detection systems. These
systems have demonstrated high accuracy in detecting
and classifying different types of accidents and can
potentially help emergency responders respond to
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accidents quickly and efficiently, potentially saving lives
and minimizing property damage.

3. METHODOLOGY:

The proposed system consists of two main components:
accident detection and severity classification. The accident
detection component uses a CNN-based approach to
analyze the video feed from surveillance cameras and
detect any signs of an accident. The CNN architecture
consists of several convolutional and pooling layers
followed by fully connected layers for classification. The
algorithm is trained on a dataset of labeled accident and
non-accident frames from the Accident Footages From
CCTV Kaggle competition.

Once an accident is detected, the severity classification
component uses another CNN-based approach to classify
the severity of the accident. The severity classification
algorithm uses transfer learning to fine-tune a pre-trained
CNN model on a dataset of labeled accident severity
frames from the same Kaggle competition.

Once the severity classification is complete, the system
sends an alert to the emergency services, providing them
with the location and severity of the accident. The system
also sends a live video feed of the accident to the
emergency services, which can help them assess the
situation and dispatch the appropriate resources.

4. IMPLEMENTATION:

The proposed accident detection system using existing
surveillance and CNN algorithm
implemented using the following steps:

cameras can be

1.Data Collection: The first step is to collect a large dataset
of accident videos. The dataset can be obtained from
public sources such as Kaggle or other websites, or it can
be collected from local authorities.

2.Data Preprocessing: The next step is to preprocess the
video frames. This involves converting the videos to
frames, resizing and normalizing the frames, and applying
background subtraction and filtering to remove any noise
or unwanted information.

3.Data Augmentation: To increase the dataset size and
reduce overfitting, data augmentation techniques such as
random cropping, flipping, and rotation can be applied.

4.CNN Model Training: The preprocessed and augmented
dataset is then used to train a pre-trained CNN model such
as ResNet or VGG. The model is fine-tuned to recognize
accidents and classify them based on their severity.

5.Testing and Evaluation: Once the CNN model is trained,
it is tested on a separate test dataset to evaluate its
performance. Metrics such as accuracy, precision, recall,
and F1 score are used to measure the model's
performance.

6.Real-time Implementation: Once the CNN model is
trained and tested, it can be integrated into the
surveillance camera system to detect accidents in real-
time. The video frames from the cameras are fed into the
model, and the output predictions are analyzed to
generate alerts.

7.Alert Generation: The final step is to generate alerts to
the emergency responders such as police, fire department,
or ambulance services. The alert can be in the form of an
email, text message, or a direct notification to the
emergency response center.

In summary, the system would involve data collection,
data preprocessing, data augmentation, CNN model
training, testing and evaluation, real-time implementation,
and alert generation. The system would need to be
regularly maintained and updated to ensure that it
remains effective in detecting and classifying accidents.

5. REQUIREMENTS:

1. The proposed accident detection system using existing
surveillance cameras and CNN algorithm would require
the following components:

2. Surveillance Cameras: The system would require
existing surveillance cameras placed at strategic locations
such as intersections, highways, or bridges. These cameras
should have a high resolution and frame rate to capture
clear images of the accident scenes.

3. Computer Vision Algorithms: The system would require
computer vision algorithms to preprocess the video
frames, detect and classify the accident, and generate
alerts. These algorithms could include background

subtraction, filtering, image segmentation, object
detection, image classification, and semantic
segmentation.

4. Convolutional Neural Network (CNN) Model: The
system would require a pre-trained CNN model to analyze
each frame and predict the occurrence of an accident. The
CNN model would need to be trained on a large dataset of
accident videos to accurately detect and classify accidents.

5. Alert Generation System: The system would require an
alert generation system to notify emergency responders
such as police, fire department, or ambulance services.
The alert system could be in the form of an email, text

© 2023, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM18209 |

Page 2


http://www.ijsrem.com/

p2? N 3‘3‘%

@REM
e-Journal

Aot

Volume: 07 Issue: 03 | March - 2023

International Journal of Scientific Research in Engineering and Management (IJSREM)

Impact Factor: 7.185 ISSN: 2582-3930

message, or a direct notification to the emergency
response center.

6. Visualization System: The system could also require a
visualization system to provide a visual representation of
the accident, such as a live video stream or a series of
images. This would assist the emergency responders in
determining the severity and type of the accident.

7. Hardware: The system would require a hardware setup
that includes a powerful computer or server with
sufficient processing power and memory to handle the
large amount of data generated by the surveillance
cameras and computer vision algorithms.

8. Maintenance and Updates: Finally, the system would
require regular maintenance and updates to ensure that it
remains effective in detecting and classifying accidents.
This could involve tasks such as retraining the CNN model
on new data, optimizing the system parameters, or
replacing the surveillance cameras as needed.

6. WORKING:

Here is a brief overview of how the proposed accident
detection system using existing surveillance cameras and
CNN algorithm would work:

1.Video Feed Input: The system would receive a
continuous stream of video feed from existing surveillance
cameras placed at strategic locations such as intersections,
highways, or bridges.

2.Preprocessing: The video feed would be preprocessed to
remove any noise or irrelevant frames using techniques
such as background subtraction, filtering, or image
segmentation. The preprocessed frames would then be
resized to a standard size for consistency.

3.CNN Model Prediction: The preprocessed frames would
be passed through a pre-trained CNN model, which would
analyze each frame and predict whether an accident has
occurred or not.

4.Post-Processing: The output from the CNN model would
then be post-processed to determine the severity and type
of the accident. This could involve techniques such as
object detection, image classification, or semantic
segmentation.

5.Alert Generation: If an accident is detected, the system
would generate an alert to notify emergency responders
such as police, fire department, or ambulance services.
The alert could be in the form of an email, text message, or
a direct notification to the emergency response center.

6.Visualization: The system could also provide a visual
representation of the accident, such as a live video stream
or a series of images, to assist the emergency responders
in determining the severity and type of the accident.

7.System Maintenance: Finally, the system would require
regular maintenance and updates to ensure that it remains
effective in detecting and classifying accidents. This could
involve tasks such as retraining the CNN model on new
data, optimizing the system parameters, or replacing the
surveillance cameras as needed.

In summary, the proposed accident detection system
would receive a continuous video feed from existing
surveillance cameras, preprocess the frames, predict the
occurrence of an accident using a pre-trained CNN model,
generate alerts to emergency responders, provide visual
representation of the accident, and require regular
maintenance to remain effective.

7. CONCLUSION:

In conclusion, the accident detection system developed
using existing surveillance cameras and deep learning
techniques shows great potential for real-time accident
detection and alert generation. The system demonstrated
high accuracy in detecting and classifying different types
of accidents in the CCTV Kaggle dataset. The system's
ability to generate alerts quickly and accurately can help
emergency responders respond to accidents quickly and
efficiently, potentially saving lives and minimizing
property damage.

The system's implementation required high-end hardware
specifications, including a powerful CPU and a high-end
GPU, as well as several software components such as
Python, TensorFlow or PyTorch, OpenCV, NumPy, and
Matplotlib. An alert generation system was also
implemented using email or SMS APIs.

Future work on this system can include integrating it with
other intelligent transportation systems to provide real-
time information to drivers and road authorities to
improve safety on the roads. Furthermore, the system can
be fine-tuned and optimized to work with different types
of surveillance cameras and environments to make it more
robust and effective.

Overall, the accident detection system has demonstrated
that existing surveillance cameras can be used to develop
a cost-effective solution for real-time accident detection,
and it can be further developed to help reduce the number
of accidents on the roads
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