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Abstract: Road accidents have become a serious global issue, leading to a large number of fatalities
and injuries every year. One of the major challenges in accident management is the delay in detecting
accidents and informing emergency services in time. In many real-world situations, accidents occur in
areas where immediate human assistance is not available, which increases the risk of severe
consequences. Therefore, there is a strong need for an automated, reliable, and real-time accident
detection system.

This paper presents an intelligent accident detection system using Artificial Intelligence and computer
vision techniques. The proposed system utilizes the YOLOvS (You Only Look Once) object detection
model, which is known for its high speed and accuracy in real-time applications. The system takes video
input from sources such as CCTV cameras or dashcams and processes it frame by frame. It detects
vehicles in each frame and analyzes their movement patterns to identify potential collisions. When an
accident is detected, the system highlights the affected region using a red bounding box, providing a
clear and immediate visual indication.

In addition to object detection, the system uses OpenCV for efficient video processing, frame handling,
and display operations. A streaming approach is used to ensure continuous processing of video data with
optimized memory usage. The system is designed to work in real time, making it suitable for applications
in traffic monitoring, smart city infrastructure, and highway surveillance systems. Basic exception
handling mechanisms are also included to ensure smooth execution and proper resource management
during interruptions.

The proposed system offers several advantages over traditional methods, such as reduced dependency on
manual reporting, elimination of additional hardware requirements, and improved detection speed.
However, certain challenges such as false positives, varying lighting conditions, and complex traffic
scenarios still exist. Future enhancements can include integration with automatic alert systems, GPS-
based location tracking, and direct communication with emergency services.

Overall, this work demonstrates how Al-powered object detection can significantly improve road safety
by enabling faster accident detection and response, ultimately helping to save lives and reduce damage.

Keywords: Accident Detection, Artificial Intelligence, YOLOvVS, OpenCV, Computer Vision

I. INTRODUCTION
Road accidents have become one of the most critical challenges in modern society, causing a significant number of
fatalities and injuries every year. The rapid increase in the number of vehicles, along with factors such as over-
speeding, distracted driving, violation of traffic rules, and poor road conditions, has contributed to the growing rate of
accidents. According to global safety reports, a large percentage of accident victims lose their lives not only due to the
impact of the collision but also because of delays in receiving timely medical assistance. In many cases, accidents occur
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in remote or less-monitored areas where immediate reporting is not possible, which further increases the severity of the
situation.

Traditional accident detection methods mainly rely on human observation or manual reporting by witnesses. These
approaches are often unreliable and time-consuming, as they depend on the availability and responsiveness of
individuals at the accident site. Some systems use hardware-based solutions such as vibration sensors, accelerometers,
and GPS modules to detect sudden impacts and send alerts. Although these systems can provide faster detection
compared to manual methods, they require additional installation, maintenance, and cost, and may fail in situations
where the hardware is damaged during the accident.

With the advancement of Artificial Intelligence and computer vision technologies, there has been a significant shift
towards automated and intelligent monitoring systems. Albased approaches enable machines to analyze visual data,
recognize patterns, and make decisions without human intervention. In the field of road safety, computer vision
techniques can be effectively used to monitor traffic conditions and detect unusual events such as vehicle collisions in
real time. These systems can operate continuously and provide instant alerts, making them more efficient and reliable
compared to traditional methods.

In this work, an accident detection system is developed using the YOLOv8 (You Only Look Once) object detection
model, which is known for its high speed and accuracy in processing visual data. The system takes video input from
sources such as CCTV cameras or dashcams and processes it frame by frame using a streaming approach. It detects
vehicles in each frame and analyzes their spatial position and movement patterns to identify possible collision events.
When an accident is detected, the system highlights the affected area using a red bounding box, providing a clear visual
indication for monitoring authorities.

To support real-time processing, the system integrates the OpenCV library, which is widely used for image and video
processing tasks. OpenCV enables efficient frame capture, processing, and display, ensuring smooth system
performance. The combination of YOLOv8 and OpenCV allows the system to achieve a balance between accuracy and
speed, making it suitable for real-world applications such as traffic surveillance, smart city systems, and highway
monitoring.

The proposed system aims to provide a simple, costeffective, and reliable solution for automatic accident detection. By
reducing the dependency on manual reporting and minimizing detection delays, the system can help improve
emergency response time and enhance road safety. Although the system performs effectively in controlled
environments, certain challenges such as varying lighting conditions, occlusions, and complex traffic scenarios remain
areas for further improvement. Future enhancements can focus on improving model accuracy, integrating alert
mechanisms, and expanding the system for large-scale deployment in smart transportation networks.

II. LITERATURE REVIEW

Accident detection has been an active area of research for many years, with different approaches proposed to improve
road safety and reduce emergency response time. Early methods for accident detection were primarily based on manual
reporting and human observation. In such systems, accidents were reported by witnesses or traffic authorities, which
often resulted in delays and inaccuracies. These limitations motivated researchers to explore automated solutions using
sensors and communication technologies.

One of the commonly used approaches in earlier systems involved the use of hardware-based sensors such as
accelerometers, vibration sensors, and GPS modules. These systems were designed to detect sudden changes in motion
or impact and send alerts to predefined contacts or emergency services. For example, when a strong impact was
detected, the system would automatically send the vehicle’s location using GPS. While these methods improved
detection speed compared to manual reporting, they had several drawbacks, including dependency on hardware
installation, maintenance costs, and the possibility of device failure during severe accidents.

With the rapid growth of Artificial Intelligence and machine learning, researchers began to focus on vision-based
accident detection systems. These systems use cameras to capture realtime video and analyze it using computer vision
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techniques. Image processing methods such as background subtraction, edge detection, and motion analysis were
initially used to identify unusual events on the road. However, these traditional techniques often struggled with
complex environments, varying lighting conditions, and occlusions, leading to reduced accuracy.

The introduction of deep learning significantly improved the performance of vision-based systems. Convolutional
Neural Networks (CNNs) became widely used for object detection and classification tasks. Models such as R-CNN,
Fast R-CNN, and Faster R-CNN were developed to detect objects in images with higher accuracy. Although these
models provided good results, they were computationally expensive and not suitable for real-time applications due to
slower processing speeds.

To address these limitations, the YOLO (You Only Look Once) family of models was introduced, which revolutionized
real-time object detection. Unlike region-based methods, YOLO processes the entire image in a single pass, making it
significantly faster while maintaining good accuracy. Different versions of YOLO, including YOLOv3 and YOLOv4,
have been widely used in traffic monitoring and accident detection systems. These models demonstrated the ability to
detect vehicles and identify collisions more efficiently compared to earlier approaches.

Recently, YOLOVS has been introduced as an improved version with enhanced performance, better accuracy, and faster
processing speed. It provides a more efficient architecture that is well-suited for real-time applications. Researchers
have started adopting YOLOVS for tasks such as vehicle detection, traffic monitoring, and accident identification due to
its ability to handle complex scenarios with improved precision.

In addition to detection models, video processing frameworks such as OpenCV play a crucial role in implementing
these systems. OpenCV provides tools for capturing video, processing frames, and visualizing outputs, making it an
essential component in real-time accident detection applications. The integration of deep learning models with OpenCV
allows systems to process continuous video streams efficiently.

Despite the significant advancements in this field, several challenges still remain. Issues such as false detection, poor
performance in low-light or adverse weather conditions, and limited availability of high-quality datasets affect the
overall accuracy of these systems. Moreover, many existing solutions focus only on detection and do not include
automated alert mechanisms or integration with emergency services.

II1. SYSTEM ARCHITECTURE

The proposed accident detection system is designed using the following main components:
Video Input Module

e  Captures real-time video from CCTV cameras or dashcams

e Provides continuous video stream to the system

e Enables monitoring of road traffic conditions
Preprocessing Module

e Converts video into individual frames using OpenCV

e Resizes frames for faster processing

e Removes noise and improves image quality

e  Prepares data for accurate detection
Object Detection Module (YOLOVS)

e Detects vehicles in each frame

e  Uses YOLOv8 model for high speed and accuracy

e Identifies multiple objects simultaneously

e  Generates bounding boxes around detected vehicles
Collision Detection Module

e Analyzes movement of detected vehicles
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Architecture of Accident Detection

Fig. 1. 1 System Architecture of Accident Detection System

e  Checks overlapping or sudden motion changes

e Identifies possible collision situations

e Differentiates between normal movement and accidents
Output Display Module

e Highlights accident area using red bounding box

e Displays processed video in real time

e Provides clear visual alert to users
Exception Handling Module

e Handles errors during execution

o Safely stops the system when interrupted

e Releases resources and closes display windows

IV. REVIEW METHODOLOGY
The proposed accident detection system follows a structured methodology that combines video processing and deep
learning techniques to identify accidents in real time. The process begins with loading a pre-trained YOLOv8 model,
which has been trained on a dataset containing vehicles and accidentrelated scenarios. This model is capable of
detecting multiple objects with high accuracy and speed, making it suitable for real-time applications. Once the model
is successfully loaded, the system takes video input from sources such as CCTV cameras or dashcams. The video is
read continuously using the OpenCV library, which enables efficient handling of video streams and frame extraction.
The input video is then divided into individual frames, and each frame undergoes preprocessing before being passed to
the detection model. During preprocessing, operations such as resizing, normalization, and basic noise reduction are
applied to improve the quality of the input data. These steps help in maintaining consistency and enhancing the
performance of the detection model. After preprocessing, each frame is analyzed using the YOLOvVS model, which
detects vehicles and generates bounding boxes around them. The model processes the entire frame in a single pass,
ensuring fast detection without compromising accuracy.
Once the vehicles are detected, the system performs motion and collision analysis by tracking the movement of objects
across consecutive frames. It observes the spatial positions, distances, and movement patterns of the detected vehicles
to identify abnormal behavior. If two or more vehicles show significant overlap, sudden changes in direction, or abrupt
stopping, the system considers these conditions as potential indicators of an accident. This analysis helps in
distinguishing normal traffic flow from actual collision events.
When an accident is detected, the system highlights the affected area by drawing a red bounding box around the region
of interest. This visual representation allows easy identification of the accident in the output video. The processed video
is displayed in real time, providing immediate feedback to users or monitoring authorities. Additionally, the system
uses a streaming approach to ensure efficient memory usage, as frames are processed sequentially without storing the
entire video in memory.
To improve reliability, basic exception handling mechanisms are included in the methodology. These mechanisms
ensure that the system can handle unexpected interruptions, such as stopping the video or closing the application,
without causing errors or crashes. All system resources, including video streams and display windows, are safely
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released upon termination. Overall, the methodology provides a simple, efficient, and real-time approach to accident
detection by integrating YOLOv8 and OpenCV, making it suitable for practical deployment in traffic monitoring and
road safety applications.

V. ANALYSIS OF EXISTING TECHNIQUES

Accident detection has been an important area of research, and several techniques have been developed over time to
improve road safety and reduce response time. Early approaches mainly relied on traditional computer vision methods
such as background subtraction, edge detection, and motion analysis. These techniques were simple and
computationally less expensive, but they were not reliable in complex real-world environments. Factors such as poor
lighting conditions, shadows, occlusions, and varying weather conditions often reduced their accuracy. As a result,
these methods were not suitable for largescale or real-time accident detection systems. Another category of techniques
involves sensor-based systems, where devices such as accelerometers, GPS modules, and vibration sensors are used to
detect accidents. These systems are commonly used in smart vehicles and mobilebased applications. They detect
sudden changes in speed or impact and send alerts to emergency services. Although these methods are effective in
detecting collisions within a vehicle, they have several limitations. They depend on hardware installation, may not work
properly in all situations, and are limited to detecting accidents only for the vehicle in which the sensor is installed.
Additionally, they do not provide visual confirmation of the accident, which is important for monitoring and analysis.
With the advancement of Artificial Intelligence and Deep Learning, modern approaches have shifted towards vision-
based detection using convolutional neural networks. Models such as R-CNN, Fast R-CNN, and Faster R-CNN
improved object detection accuracy significantly by learning complex features from images. However, these models are
computationally intensive and relatively slow, making them less suitable for real-time applications. Later, single-stage
detectors such as the YOLO (You Only Look Once) family were introduced, which provided a good balance between
speed and accuracy. YOLObased models are capable of detecting multiple objects in real time and are widely used in
traffic monitoring systems. Recent techniques focus on using advanced versions such as YOLOvS and YOLOVS, which
offer improved detection performance and faster processing speeds. These models can efficiently detect vehicles, track
their movement, and analyze interactions between them. Some approaches also combine object detection with tracking
algorithms to improve accident recognition. Despite these improvements, challenges still remain, such as detecting
accidents in crowded scenes, handling occlusions, and reducing false positives. In addition, many existing systems
require high computational resources, which may limit their use in low-cost or edge devices. Overall, while significant
progress has been made in accident detection techniques, each approach has its own advantages and limitations.
Traditional methods lack accuracy, sensor-based systems lack visual verification, and deep learning models require
careful optimization for real-time use. These challenges highlight the need for efficient, accurate, and scalable
solutions, such as the proposed system, which combines real-time object detection with practical implementation using
YOLOvVS and OpenCV.

VI. DISCUSSION AND RESEARCH GAPS
The development of accident detection systems using Artificial Intelligence has shown significant improvement over
traditional methods, especially in terms of automation, speed, and accuracy. The use of deep learning models such as
YOLOVS enables real-time detection of vehicles and identification of potential collision scenarios from video data.
Compared to manual and sensorbased approaches, vision-based systems provide continuous monitoring and visual
verification, making them more suitable for modern traffic management systems. The integration of OpenCV further
enhances the system by enabling efficient video processing and realtime output display. Overall, Al-based accident
detection systems offer a promising solution for improving road safety and reducing emergency response time. Despite
these advantages, several challenges and limitations still exist in current approaches. One of the major issues is the
occurrence of false positives, where the system may incorrectly detect normal traffic behavioras an accident. This can
happen due to overlapping vehicles, sudden braking, or camera angle variations. Similarly, false negatives can occur
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when actual accidents are not detected due to occlusion, low visibility, or complex traffic scenarios. These limitations
highlight the need for more robust detection algorithms and improved training datasets. Another important challenge is
the performance of the system under varying environmental conditions. Factors such as poor lighting, night-time
scenes, rain,

Fig. 3. 1.3 After Accident
fog, and shadows can significantly affect the accuracy of detection models. Most existing systems are trained on limited
datasets that may not cover all real-world situations, which reduces their generalization capability. Therefore, there is a

need to develop more diverse and comprehensive datasets that include different weather conditions, lighting variations,
and accident types. In addition, many existing systems focus only on detection and do not provide an integrated
solution for emergency response. For example, after detecting an accident, the system should ideally send alerts to
nearby hospitals, police stations, or emergency services along with location details. The absence of such features limits
the practical usability of these systems in real-world applications. Furthermore, high computational requirements of
deep learning models can be a challenge when deploying the system on low-cost devices or edge computing platforms.
The proposed system addresses some of these gaps by using an efficient YOLOv8 model for real-time detection and
OpenCV for fast video processing. However, there is still scope for improvement in terms of reducing false detections,
improving accuracy under challenging conditions, and integrating automatic alert mechanisms. Future research can
focus on enhancing model performance using better training techniques, incorporating multi-camera systems, and
developing smart alert systems that can communicate directly with emergency services. Overall, while current accident
detection systems have made significant progress, there is still a need for more reliable, scalable, and intelligent
solutions that can operate effectively in real-world environments. Addressing these research gaps will play a crucial
role in developing advanced road safety systems for the future.

VII. CONCLUSION AND FUTURE DIRECTIONS
In this paper, an Accident Detection System using Artificial Intelligence has been presented as an effective solution to
improve road safety and reduce the delay in emergency response. The system uses a deep learningbased object
detection model, YOLOVS, along with OpenCV for real-time video processing. By analyzing video input from CCTV
cameras or dashcams, the system is capable of detecting vehicle collisions and highlighting them with bounding boxes.
This provides an immediate visual alert, which can help authorities or individuals take quick action. The use of a
streaming approach ensures that the system works efficiently in real time without consuming excessive memory,
making it suitable for practical applications. The proposed system demonstrates how modern Al techniques can be
applied to solve real-world problems in a simple and effective way. Compared to traditional and sensor-based methods,
this approach provides better flexibility, scalability, and visual confirmation of accidents. It reduces the dependency on
manual monitoring and allows continuous surveillance of traffic conditions. Although the system performs well in

Copyright to IJARSCT 290

www.ijarsct.co.in e
B 3 5

&\ IJARSCT /¥
2 55




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 00}
ISSN: 2581-9429 Volume 6, Issue 2, April 2026 Impact Factor: 8.2

controlled environments, certain challenges such as false detections, environmental variations, and complex traffic
conditions still need improvement. For future work, several enhancements can be considered to make the system more
powerful and reliable. One important improvement is the integration of an automatic alert system that can send
notifications to emergency services such as hospitals, police stations, or nearby authorities along with the exact location
of the accident. This can significantly reduce response time and save lives. Another possible enhancement is the use of
multiple cameras and advanced tracking techniques to improve detection accuracy in crowded and high-traffic areas.
The model can also be trained on larger and more diverse datasets to handle different weather conditions, lighting
situations, and accident scenarios. Additionally, efforts can be made to optimize the system so that it can run efficiently
on low-cost devices such as edge computing systems or embedded platforms. This will make the solution more
accessible and easier to deploy in real-world environments. Integration with smart city infrastructure and traffic
management systems can further improve its effectiveness. Overall, the proposed system provides a strong foundation
for developing intelligent accident detection solutions, and with further improvements, it can play a significant role in
enhancing road safety and saving human lives in the future.
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