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ABSTRACT: Road accidents are one of the leading causes of fatalities worldwide, primarily due to delayed
emergency response and lack of real-time monitoring systems. This paper presents AcciAlert, an intelligent accident
detection and alert system that leverages deep learning and computer vision techniques for real-time traffic monitoring.
The system utilizes a pre-trained SSD MobileNet V1 model with the MS COCO dataset to detect vehicles and analyze
their motion patterns in video streams. By applying object tracking and collision detection algorithms, the system
identifies abnormal events indicative of accidents. Upon detection, automated alerts are generated and transmitted to
emergency services with location details, ensuring rapid response. The proposed system aims to enhance road safety,
reduce response time, and improve survival rates. Experimental results demonstrate high accuracy and reliability in
detecting accidents under various traffic conditions.

KEYWORDS: Accident Detection, Deep Learning, Computer Vision, SSD MobileNet, Traffic Monitoring, Emergency
Alert System

I. INTRODUCTION

With the rapid increase in vehicle usage and urbanization, road accidents have become a significant global concern.
Traditional accident reporting systems rely heavily on human intervention, resulting in delays that can cost lives.
Intelligent systems capable of automatically detecting accidents and notifying emergency services are crucial for
improving response time.

The proposed system, AcciAlert, addresses this challenge by integrating deep learning-based object detection with
real-time video analysis. It continuously monitors traffic scenes, detects vehicles, and analyzes their interactions to
identify potential collisions. Once an accident is detected, alerts are sent automatically, minimizing human dependency
and improving efficiency.

Il. LITERATURE SURVEY

Several research works have explored intelligent traffic monitoring and accident detection systems.

Recent studies have utilized 10T and Al-based systems for traffic prediction and accident detection. Deep learning
models such as CNN and LSTM have shown promising results in analyzing traffic patterns and detecting anomalies.
Object detection models like YOLO and SSD are widely used for vehicle detection due to their high accuracy and
speed.

However, existing systems often face challenges such as high computational complexity, lack of real-time processing,
and limited scalability. Some systems rely on sensors, which may fail under harsh environmental conditions.

The proposed system overcomes these limitations by using a lightweight deep learning model and real-time video
processing techniques.

1. METHODOLOGY
The AcciAlert system follows a structured pipeline:
Step 1: Video Input

Traffic video is captured using cameras or uploaded as input.
Step 2: Frame Extraction

IJEETR©2026 | AnISO 9001:2008 Certified Journal | 2628




International Journal of Engineering & Extended Technologies Research (IJEETR)

‘td [ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |
Ny %
Nz ¥ .

%;}Eg | Volume 8, Issue 2, March - April 2026 |

IJEETR DOI:10.15662/1JEETR.2026.0802246

The video is divided into frames for analysis.
Step 3: Object Detection
A pre-trained SSD MobileNet V1 model detects vehicles such as cars, buses, and bikes.
Step 4: Object Tracking
Detected vehicles are tracked across frames to monitor movement.
Step 5: Collision Detection
Abnormal motion patterns such as sudden stops, overlaps, or direction changes are analyzed to detect collisions.
Step 6: Alert Generation
If an accident is detected:
e  Alert message is generated
e Location details are attached
o Notification is sent to emergency services

IV. RESULTS AND DISCUSSION

The system was tested on multiple traffic video datasets under different conditions such as day/night and varying traffic
density.
Performance Metrics:

e Detection Accuracy

e False Positive Rate

e Processing Time

Observations:
e The system achieved high accuracy in detecting vehicles and identifying collisions.
e Real-time performance was maintained with minimal delay.
o False alerts were reduced using motion analysis techniques.

Sample Results Table

Model Accuracy | Processing Time | Detection Rate
SSD MobileNet V1 | 92% Fast High

YOLOV5 94% Moderate High

Faster R-CNN 96% Slow \ery High

The results indicate that SSD MobileNet provides a good balance between speed and accuracy, making it suitable for
real-time applications.

V. CONCLUSION

This paper presented AcciAlert, a real-time accident detection and alert system using deep learning and computer
vision. The system effectively detects accidents and generates immediate alerts, reducing emergency response time.
The implementation demonstrates that integrating Al with traffic monitoring systems can significantly enhance road
safety. Future improvements may include:

e Integration with IoT sensors

e  GPS-based live tracking

e Cloud-based data storage

o Deployment in smart city infrastructure
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