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Abstract- Road accidents are a major cause of death and 

serious injuries worldwide, substantially due to delayed 

discovery and exigency response. This design presents an AI- 

Grounded Real- Time Road Accident Detection, Beget 

Analysis, and Future Accident Prevention System using CCTV 

surveillance and deep literacy ways. The system continuously 

monitors road business and automatically detects accidents in 

real time using the YOLOv8 model. Once an accident is 

detected, the system estimates its inflexibility and incontinently 

sends cautions with position details to the nearest hospitals to 

insure quick medical backing. In addition, the system analyzes 

possible causes of accidents similar asover-speeding, 

collisions, and business violations while storing all incident 

data for farther analysis. The collected data is used to identify 

accident-prone areas and induce intelligent forestallment 

suggestions to ameliorate road safety. Eventually, this system 

reduces exigency response time, supports authorities, and 

helps in minimizing road accident losses through AI- driven 

robotization and analysis. 
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I. INTRODUCTION 

 

Road accidents represent a leading cause of global 

losses and severe injuries, a problem that's constantly 

worsened by detainments in homemade discovery and 

exigency response times. To alleviate this issue, this 

exploration introduces an automated system that leverages 

CCTV surveillance and deep literacy to descry accidents, 

dissect their causes, and help unborn incidents. The frame 

utilizes the YOLOv8 model for the nonstop monitoring of 

business patterns in real time. When a collision occurs, the 

system assesses the inflexibility of the event and incontinently 

transmits precise position data to the closest medical 

installations to expedite professional backing. Beyond 

discovery, the platform investigates the primary causes of 

accidents similar as speeding or business violations while 

maintaining a database for long term analysis. This collected 

information is vital for relating dangerous road hotspots and 

furnishing practicable suggestions to ameliorate safety 

structure. By integrating AI driven robotization, this system 

works to dock response windows and eventually save lives by 

reducing road losses. 

 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

 

The identification and collection of ideas is the 

foremost preliminary step for proceeding with any research 

work. This phase involved a comprehensive thought process to 

evaluate the viability of a real-time accident detection system 

by analyzing existing methodologies and technological gaps. 

 

Research Methodology 

To develop a successful system, a multi-stage research 

approach was adopted: 

 

Literature Review: Extensive reading of already published 

work in the fields of deep learning, computer vision, and IoT 

was conducted to understand the current state of traffic 

monitoring. 

 

Problem Identification: Research highlighted that major 

fatalities occur due to manual reporting delays and the lack of 

real-time automated surveillance in existing systems. 

 

Viability Analysis: Various detection models were researched 

online to determine their performance in real-world traffic 

scenarios, including handling poor lighting and heavy 

congestion. 

 

Findings from Existing Studies 

The research phase analyzed several critical technological 

approaches: 

 

Deep Learning (CNN): Studies show high accuracy in 

identifying collision patterns using convolutional neural 

networks, though they require significant computational 

resources. 

 

Motion Analysis: Research indicates that tracking sudden 

changes in vehicle speed and direction effectively identifies 

accident scenarios. 
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Object Detection (YOLO): Analysis of the "You Only Look 

Once" (YOLO) framework revealed its efficiency for 

simultaneous vehicle and pedestrian detection with high real-

time speed. 

 

Predictive Analytics: Historical data analysis was identified 

as a key method for locating accident-prone "hotspots" to 

implement proactive safety measures. 

 

Final Idea Collection 

The final project idea was synthesized by combining the most 

effective elements discovered during the research phase.  

 

The collected objective was to develop an intelligent 

system that integrates YOLOv8 for high-speed object tracking 

with an automated GPS-based alert module. This hybrid 

approach ensures that the system not only detects accidents in 

real time but also minimizes the emergency response gap by 

providing immediate, data-driven notifications to medical 

authorities. 

 

III. WRITE DOWN YOUR STUDIES AND FINDINGS 

 

This section articulates the core research work by 

synthesizing gathered ideas with technical implementation 

results. The study adopted a Bits and Pieces approach, 

combining researched information into a functional system 

while utilizing a Jump Start strategy through continuous 

feedback from supervisors and fellow researchers. 

 

System Analysis and Performance 

 

Research into existing systems revealed a heavy 

reliance on manual reporting, which inherently increases the 

response time of emergency services. The study focused on 

overcoming these limitations through an automated, real-time 

AI-driven framework. Key findings from the system 

evaluation include: 

 

Object Detection Efficiency: The YOLOv8 model proved 

highly efficient in detecting and tracking multiple vehicle 

classes simultaneously, including cars, motorcycles, buses, 

and trucks. 

 

Real-time Recognition: Continuous monitoring allowed the 

system to automatically identify abnormal patterns, such as 

sudden collisions or stops, without human intervention. 

 

Severity and Cause Logic: By calculating vehicle speed and 

tracking movement changes, the system successfully estimated 

accident severity and inferred likely causes such as over-

speeding or sudden braking. 

Emergency Response and Alerts 

 

The study confirms that integrating an automated 

alert module significantly reduces the gap between an incident 

and medical arrival.  

 

Testing showed: 

 

Instant Notification: Alerts containing precise GPS location 

details were generated and dispatched without delay upon 

confirmed detection. 

 

UI Integration: The dashboard provided a clear, real-time 

display of incident logs and severity distributions, making it 

accessible for non-technical emergency operators. 

 

Data Analytics and Safety Findings 

 

The implementation of a database module allowed 

for the long-term study of traffic safety patterns. The findings 

indicate: 

 

Hotspot Identification: By logging coordinates and 

timestamps, the system identified high-risk "hotspots" where 

accidents occurred most frequently. 

 

Proactive Prevention: Analytics suggested that identified 

high-frequency zones could be improved by installing speed 

cameras or physical speed bumps to reduce future fatalities. 

 

IV. IMPROVEMENT AS PER REVIEWER 

COMMENTS 

 

Improved Technical Clarity 

 

Deep-Dive Methodology: We took a closer look at our 

technical documentation, expanding the explanation of how 

the YOLOv8 model is integrated and the specific logic used to 

detect collisions and estimate severity in real time. 

 

Sharpened Conclusions: We adjusted our final summary to 

better highlight the system's ability to pinpoint accident-prone 

"hotspots" and provide actionable safety tips for road 

authorities. 

 

Better Data & Visuals 

 

Impactful Comparisons: The results section now features a 

more rigorous look at the speed advantage our AI system 

provides compared to the significant delays found in 

traditional manual reporting. 

 



IJSART - Volume 12 Issue 04 – APRIL 2026                                                                                    ISSN [ONLINE]: 2395-1052 
 

Page | 1193                                                                                                                                                                   www.ijsart.com 

 

Visual Overhaul: To make complex data more intuitive, we 

redesigned our architecture diagrams and dashboard 

components, ensuring metrics like severity distribution and 

location mapping are clear at a glance. 

 

Rigorous Testing & Standards 

 

Ironing Out the Kinks: Through intense unit and integration 

testing, we addressed minor bugs in GPS logging and fine-

tuned our detection thresholds to ensure the automated alert 

system is as reliable as possible. 

 

Academic Polish: We’ve refined the language and formatting 

throughout the report to meet the high standards expected for a 

Bachelor of Technology degree and professional journal 

submissions. 

 

V. CONCLUSION 

 

The primary objective of this project was to develop 

a reliable, AI-driven framework capable of identifying road 

accidents in real time through CCTV surveillance and deep 

learning. By implementing the YOLOv8 model, the research 

successfully created a system that minimizes the critical gap 

between an incident and the arrival of medical help, 

effectively removing the reliance on manual reporting. The 

system handles the full pipeline of emergency response: 

detecting the collision, estimating its severity, and 

immediately alerting emergency services with precise location 

data. 

 

Beyond immediate reaction, this work provides a 

proactive layer to urban safety by incorporating cause analysis 

and hotspot identification. By logging and analyzing data on 

vehicle movement and collision patterns, the system offers 

authorities the data-driven insights needed to implement 

preventative safety measures. This modular and scalable 

approach demonstrates that integrating Artificial Intelligence 

into urban infrastructure is more than just a technical upgrade; 

it is a vital step toward creating smarter cities where 

technology works actively to protect human life. 
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