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ABSTRACT: This work outlines a real-time accident detection and response system employing Convolutional Neural
Networks (CNN). The system exploits traffic monitoring footage as well as onboard cameras in cars to assess accident
incidents with regards to sudden change in motion, vehicle deformities, and crash patterns. A deep learning model
based on CNN is trained to identify accidents with high precision and low false positives. After detection, the system
initiates an automated response system, alerting emergency services with accurate location information to reduce
response time. The model is tested on actual accident datasets and shows remarkable improvement in detection time
and accuracy compared to conventional techniques. This study illustrates the capability of Al-based methods in
improving road safety and emergency response effectiveness.

KEYWORDS: Real-time accident detection, Convolutional Neural Networks (CNN), Emergency response, Traffic
surveillance, Deep learning.
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L. INTRODUCTION

Road traffic crashes are a principal killer globally, with delays in detection of an accident and in responding to
emergency incidents having considerable impacts on survivor rates. Classical detection techniques that are based on
eyewitness accounts and calls to an emergency center always entail slow reaction times, increasing the number of
casualties and destruction of property. A need has emerged for the application of effective, automated, and real-time
crash detection schemes in contemporary smart transport systems.Recent developments in artificial intelligence (Al)
and deep learning, and specifically Convolutional Neural Networks (CNN), provide an encouraging solution for
accident detection in real-time. CNNs are known to show exceptional performance in image and video analysis and,
hence, are best applied for the detection of traffic accidents from vehicle-mounted cameras and surveillance feeds.
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Through observations of abrupt motion changes, deformations of cars, and patterns of collision, a CNN-powered
system can efficiently detect accidents and initiate an instant emergency alert.

II. LITERATURE REVIEW

The paper by H. Ghahremannezhad, H. Shi, and C. Liu dives into how deep learning can be used for real-time accident
detection in traffic surveillance. It displays some innovative techniques like Convolutional Neural Networks (CNNs)
and object tracking methods, such as YOLO, to take a closer look at both spatial and temporal data from traffic videos.
By analyzing the paths of moving objects and key factors like speed and distance, this system can determine potential
collisions. The authors also discuss the challenges faced in real-time detection, like obstructions in the field of view and
changing lighting conditions. Plus, they stress how important it is to weave these systems into existing traffic
management frameworks to boost road safety with timely alerts and quick emergency responses.

The research by N. Aldahoul et al. investigates human activity recognition (HAR) from aerial video streams through
different human detectors and CNN-based feature extractors. It tests the performance of detectors such as
EfficientDetD7, which registered high accuracy (92.9%) under difficult conditions such as blurring, noise, and lighting
variations. The study also combines deep pre-trained CNNs such as ResNet and Efficient Net for feature extraction
with Long Short-Term Memory (LSTM) networks to capture temporal relationships. The method exhibits remarkable
enhancements in HAR accuracy, indicating its applicability to real-world applications in dynamic aerial scenarios.

III. METHODOLOGY

The methodology for the Real-Time Accident Detection and Response System is divided into well-defined steps to
ensure seamless design
1. Traffic Monitoring (Input Stage):
e CCTV Cameras are placed according to the plan to provide live video streams and images of road traffic.
e  The cameras provide continuous monitoring of traffic activities in real time, serving as the primary input for
the system.

2. Video Monitoring and Processing:
e The CCTVs send the live video stream into a vehicle detection and tracking module.
e Advanced algorithms analyze vehicles' movements and behaviours to detect abnormal behaviours (e.g. sudden
stops, collisions).

3. Monitoring the Images to Identify an Accident:
e  Still images extracted from the video streams are input into a pre-trained machine learning model, a
Convolutional Neural Network (CNN).
e The CNN processes images to classify them as: “Accident” If it detects evidence of collision-related patterns,
vehicle damage, and debris. “Non-Accident” A normal traffic scene where no indication of an activity
occurred.

4. Alert Trigger Mechanism (Output Stage):
e Once the CNN detects an accident, the system activates an automated alert.
e  The alert document is then composed and sent to multiple people including:
e Medical Emergency Centres dispatching ambulances in a minimal period of time.
e Fire Stations for rescue operations and hazard management.
e Police stations for traffic control or law enforcement at the accident site.
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5. Emergency Communication System:
e  The system will employ a system like WhatsApp API or similar messaging service because they provide
reliable and fast alerts.
e  The alert message will include basic information that includes:
e A timestamp of the accident.
e The location of the accident (using GPS or metadata from the surveillance).

Fig 2: Sending an alert

IV.IMPLEMENTATION

The Real-Time Accident Detection and Response System consists of four components: machine learning; real-time
video processing; automated communication technologies. A range of traffic scene datasets that include both accident
and non-accident scenes are gathered and pre-processed. This data is then used to train a convolutional neural network

(CNN) classifier to identify and classify each frame of a video stream collected from live cameras. After training and

cross-validation, the model is deployed and processes live streams of video by analyzing each frame to identify

possible accidents. Once an accident is identified, the system captures accident details such as location and timestamp,

and sends automated messages through WhatsApp to the police station, hospitals, and fire services. The end-to-end

process ensures streamlined accident identification and efficient emergency response, with periodic updates to improve
performance under environmental and traffic scene variability.
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Fig 4: Training Model

1. Data Gathering and Preprocessing:
e  Collect a dataset of frames or images with and without accidents from the CCTV recordings.
e Preprocess the data by resizing (i.e., adjust image resolution) to 120x 120 pixels, normalizing pixel values
between the [0, 1] range, and applying data augmentation methods.
2. Model Development and Training:
e Create a Convolutional Neural Network (CNN) architecture to classify accidents and non-accidents, which
included convolutional layers (feature extraction) and dense layers for classification.
e Train the CNN on the pre-processed frames or images, as well as to evaluate the model using accuracy,
precision, recall and other metrics.
3. Integration with Live Video Feeds:
e Integrate the system with live video feeds from CCTV cameras.
e Read the video frames, process the videos frames or images, and classify the frames either "Accident" or "No
Accident" using the trained model.
4. Accident Detection and Alert Reporting.
e If accident detection occurs, then a location and time of the accident can be noted.
e An alert message will be sent via WhatsApp to emergency services (e.g., hospital, police).
5. Evaluation and Input.
e  Continuously monitor the systems logs in order to evaluate performance and retrain the CNN with new and
different datasets.

e Try to optimize and train in difficult scenarios such as night time and weather related events.
V. RESULTS AND CONCLUSION

The Real-Time Accident Detection and Response System has proven its capability to accurately detect traffic accidents
and relay alerts to emergency services in a timely manner. The Convolutional Neural Network (CNN) that was trained
provides impressive accuracy, showing its reliability over multiple traffic scenarios and environmental conditions.

The system's real-time video analysis enables timely detection of accidents, which provides the potential for
meaningful reductions in response times, ultimately saving lives. While there are limitations based on false positives
and effects from the environment, the system is still more reliable and scalable by utilizing existing CCTV systems.

This project was able to provide a practical and productive contribution into improving road safety while doing it in a
way that is automated and adaptable in order to reduce the number of casualties from accidents while simultaneously
arranging faster responses from emergency services. Upon further refinement and scheduled updates, the system will be
suitable to providing valuable analysis in many regions and traffic conditions.
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The effectiveness of the Real-Time Accident Detection and Response System is one of the most significant measures of
its reliability and usefulness in the real world. In this project, the CNN model provided training accuracy of 97.70% and
validation accuracy of 98.10%, which shows that the model effectively learned the patterns present in the dataset and
was able to generalize to the unknown data.
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Fig 4: Accuracy Comparison

The effectiveness of the Real-Time Accident Detection and Response System is one of the most significant measures of
its reliability and usefulness in the real world. In this project, the CNN model provided training accuracy of 97.70% and
validation accuracy of 98.10%, which shows that the model effectively learned the patterns present in the dataset and
was able to generalize to the unknown data.

This high accuracy supports the claim that the system is quite effective in accurately classifying traffic scenes as
"Accident" or "Non-Accident." The model's well-above average performance can be attributed to effective and efficient
data preprocessing and augmentation, along with the overall architecture of the CNN properties. However, in practice
(real situations), the real-world conditions, including lighting conditions, environmental conditions (weather), and
camera angles, would still likely have some impact on the model accuracy, resulting in some false positives or false
negatives. These real-world challenges demonstrate the need for continuous improvement of the accuracy through
retraining with updated, diverse and current datasets even if the performance is high accuracy conditions or even
moderate accuracy conditions.

VI. LIMITATIONS AND FUTURE WORK

The Real-Time Accident Detection and Response System has proven to be very accurate, with a validation accuracy
rate of 98.10% in testing, which shows a strong ability to detect accidents from the video feeds. It can analyze a live
CCTV feed with a Convolutional Neural Network (CNN), classifying accident situations and non-accident situations. It
can automate the process, making the emergency response alert sent to an WhatsApp message much faster than the
human element. The system's reliability is lower due to limitations such as the risk of false positives, false negatives,
and environmental considerations like darkness or bad weather, which will be addressed in future work.

Future research is planned for the system to provide better reliability using larger and more diverse datasets which
include a wider range of traffic scenarios and environmental conditions. The incorporation of internet of things devices
such as GPS and accelerometers can enhance metadata reliability, specifically related to emergency responses, and
improving the model to be optimized for edge computing will increase processing speed in real-time with minimal
latency. Additionally, as communication channels are added and detection algorithm is optimized the system will
become scalable and adaptable, thus making the system more effective and useful for any situation in the future. These
enhancements can also further improve the potential of it to withstand reliability for improved safety on our roadways.
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6.1 Enhanced Data Collection and Augmentation

The increased data collection means obtaining a larger dataset that is more representative of many different types of
traffic scenes, such as urban roads, highways, and bad weather conditions. This allows the model to generalize across
varying scenarios. Additional data augmentation techniques like rotation, flipping, brightness changes, and zoom are
used to create realistic conditions and increase variability of the dataset. All of these changes also provide improved
robustness and adaptability of the system to accurately provide accident detection in various testing conditions.

6.2 Model Optimization and Efficiency

Optimizing models is about increasing efficiency and speed, while still retaining accuracy. Methods that can be used to
accelerate inference can include reducing the size of the model, using pruning or removing unused layers of the model,
and ultimately utilizing quantization which uses reduced precision.

These methods will help achieve more efficient real-time inference. Furthermore, you can deploy the model to the edge
or on an edge device, which would also help reduce latency because computation will happen locally (either on the
edge or the device). This is extremely useful for analyzing live video streams and detecting accidents in a timely way,
especially in resource-constrained environments.

REFERENCES

[1] O.1. Aboulola, E.A. Alabdulgader, A. A. AlArfaj, S. Alsubai and T.-H. Kim, "An automated approach for predicting
road traffic accident severity using transformer learning and explainable Al technique", IEEE access: practical
innovations open solutions, vol. 12, pp. 61062-61072, 2024.

View Article

Google Scholar

[2] V.A. Adewopo and N. Elsayed, "Smart city transportation: Deep learning ensemble approach for traffic accident
detection", IEEE access: practical innovations open solutions, vol. 12, pp. 59134-59147, 2024.

View Article

Google Scholar

[3] N. Aldahoul, H.A. Karim, A.Q.M. Sabri, M.J.T. Tan, M.A. Momo and J.L. Fermin, "A comparison between various
human detectors and CNN-based feature extractors for human activity recognition via aerial captured video
sequences", IEEE access: practical innovations open solutions, vol. 10, pp. 63532-63553, 2022.

View Article

Google Scholar

[4] A. Bhakat, N. Chahar and V. Vijayasherly, "Vehicle accident detection & alert system using IoT and artificial
intelligence", 2021 Asian Conference on Innovation in Technology (ASIANCON), pp. 1-7, 2021.

View Anrticle

Google Scholar

[5] H. Ghahremannezhad, H. Shi and C. Liu, Real-time accident detection in traffic surveillance using deep learning,
2022, [online] Available: https://ieeexplore.ieee.org/abstract/document/9827736/.

Google Scholar

[6] A. Gohari, A.B. Ahmad, R.B.A. Rahim et al., "Drones for road accident management: A systematic review", IEEE
access: practical innovations open solutions, vol. 11, pp. 109247-109256, 2023.

View Article

Google Scholar

[7] K. Guo, X. Li, M. Zhang, Q. Bao and M. Yang, "Real-time vehicle object detection method based on multi-scale
feature fusion", IEEE access: practical innovations open solutions, vol. 9, pp. 115126-115134, 2021.

View Article

Google Scholar

[8] S.S. Htun, J.S. Park, K.-W. Lee and J.-H. Han, "TempoLearn network: Leveraging spatio-temporal learning for
traffic accident detection", IEEE access: practical innovations open solutions, vol. 11, pp. 142292-142303, 2023.

View Article

Google Scholar

IJIRSET©2025 | AnISO 9001:2008 Certified Journal | 6353



http://www.ijirset.com/
https://ieeexplore.ieee.org/document/10477984
https://scholar.google.com/scholar?as_q=An+automated+approach+for+predicting+road+traffic+accident+severity+using+transformer+learning+and+explainable+AI+technique&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/10497566
https://scholar.google.com/scholar?as_q=Smart+city+transportation%3A+Deep+learning+ensemble+approach+for+traffic+accident+detection&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/9794667
https://scholar.google.com/scholar?as_q=A+comparison+between+various+human+detectors+and+CNN-based+feature+extractors+for+human+activity+recognition+via+aerial+captured+video+sequences&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/9544940
https://scholar.google.com/scholar?as_q=Vehicle+accident+detection+%26+alert+system+using+IoT+and+artificial+intelligence&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Real-time+accident+detection+in+traffic+surveillance+using+deep+learning&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/10268415
https://scholar.google.com/scholar?as_q=Drones+for+road+accident+management%3A+A+systematic+review&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/9515384
https://scholar.google.com/scholar?as_q=Real-time+vehicle+object+detection+method+based+on+multi-scale+feature+fusion&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/10360840
https://scholar.google.com/scholar?as_q=TempoLearn+network%3A+Leveraging+spatio-temporal+learning+for+traffic+accident+detection&as_occt=title&hl=en&as_sdt=0%2C31

Impact
Factor

8.699

= a .
ﬂ"\ !5;§ International Journal of Innovative Research of

1J1 mﬁ Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|
Volume 14, Issue 4, April 2025
|DOI: 10.15680/IJIRSET.2025.1404126|

[9] Aman Kumar Agrawal et al., "Automatic traffic accident detection system using ResNet and SVM", 2020 Fifth
International Conference on Research in Computational Intelligence and Communication Networks (ICRCICN), 2020.
View Article

Google Scholar

[10] Z. Ji, K. Zhao, Z. Liu, H. Hu, Z. Sun and S. Lian, "A novel visionbased truck-lifting accident detection method for
truck-lifting prevention system in container terminal", IEEE access: practical innovations open solutions, vol. 12, pp.
42401-42410, 2024.

View Article

Google Scholar

[11] B. Kocacinar, B. Tas, F.P. Akbulut, C. Catal and D. Mishra, "A real-time CNN-based lightweight mobile masked
face recognition system", IEEE access: practical innovations open solutions, vol. 10, pp. 63496-63507, 2022.

View Article

Google Scholar

[12] B. Krishnakumar, K. Kousalya, R.S. Mohana, E.K. Vellingiriraj, K. Maniprasanth and E. Krishnakumar,
"Detection of vehicle speeding violation using video processing techniques", 2022 International Conference on
Computer Communication and Informatics (ICCCI), pp. 01-07, 2022.

View Article

Google Scholar

[13] Malik, H. El Sayed, M.A. Khan and M.J. Khan, "Road accident severity prediction - A comparative analysis of
machine learning algorithms", 2021 IEEE Global Conference on Artificial Intelligence and Internet of Things
(GCAIoT), pp. 6974, 2021.

View Article

Google Scholar

[14] Y. Pei, Y. Wen and S. Pan, "Road traffic accident risk prediction and key factor identification framework based on
explainable deep learning", IEEE access: practical innovations open solutions, vol. 12, pp. 120597-120611, 2024.

View Article

Google Scholar

[15] G.A. Senthil, R.V. Lakshmi Priya, S. Geerthik, G. Karthick and R. Lavanya, "Safe road Al: Real-time smart
accident detection for multi-angle crash videos using deep learning techniques and computer vision", 2024 3rd
International Conference on Applied Artificial Intelligence and Computing (ICAAIC), pp. 617-622, 2024.

View Article

Google Scholar

[16] J. Xiao, L. Wang, Y. Cheng et al., "Web front-end development based on flask architecture for image
recognition", 2023 IEEE 7th Information Technology and Mechatronics Engineering Conference (ITOEC), pp. 1964-
1967, 2023.

View Article

Google Scholar

IJIRSET©2025 | AnISO 9001:2008 Certified Journal | 6354



http://www.ijirset.com/
https://ieeexplore.ieee.org/document/9296156
https://scholar.google.com/scholar?as_q=Automatic+traffic+accident+detection+system+using+ResNet+and+SVM&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/10474012
https://scholar.google.com/scholar?as_q=A+novel+visionbased+truck-lifting+accident+detection+method+for+truck-lifting+prevention+system+in+container+terminal&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/9795021
https://scholar.google.com/scholar?as_q=A+real-time+CNN-based+lightweight+mobile+masked+face+recognition+system&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/9740909
https://scholar.google.com/scholar?as_q=Detection+of+vehicle+speeding+violation+using+video+processing+techniques&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/9693055
https://scholar.google.com/scholar?as_q=Road+accident+severity+prediction+-+A+comparative+analysis+of+machine+learning+algorithms&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/10658644
https://scholar.google.com/scholar?as_q=Road+traffic+accident+risk+prediction+and+key+factor+identification+framework+based+on+explainable+deep+learning&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/10575074
https://scholar.google.com/scholar?as_q=Safe+road+AI%3A+Real-time+smart+accident+detection+for+multi-angle+crash+videos+using+deep+learning+techniques+and+computer+vision&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/10291828
https://scholar.google.com/scholar?as_q=Web+front-end+development+based+on+flask+architecture+for+image+recognition&as_occt=title&hl=en&as_sdt=0%2C31

INDIA

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL '
‘ ‘ STANDARD INNO SPACE
SERIAL
' \ NUMBER SJIF Scentific Journal Impact Factoe

[ 3940572 462 [© 6381907 438 [ ijirset@gmail.com 5

WW.ijirset.com



	V. RESULTS AND CONCLUSION

