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Abstract - Road accidents have emerged as a critical 

global concern, resulting in significant loss of life, 

injuries, and property damage. Timely detection and 

response to such incidents can significantly reduce 

fatalities and improve emergency services. In this 

research, we propose an intelligent road accident 

detection system utilizing Artificial Intelligence (AI) 

and Machine Learning (ML) approaches. The system 

employs advanced computer vision techniques 

integrated with real-time video surveillance for 

accurate accident detection. Deep Learning models, 

particularly Convolutional Neural Networks (CNN), 

are used for object detection, motion analysis, and 

abnormal behavior identification on roads. This 

paper presents a detailed methodology, a literature 

review of existing systems, and a proposed 

architecture for efficient accident detection and 

notification systems. The findings suggest that AI-

driven solutions can revolutionize road safety 

management systems. 
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INTRODUCTION 

 Road transportation plays a vital role in the daily lives of 

people across the world. It provides a convenient mode of 

transportation for millions of individuals and businesses. 

However, with the increasing number of vehicles on roads, the 

risk of accidents has also increased significantly. Road 

accidents have now become one of the leading causes of death 

and injuries worldwide. According to recent surveys conducted 

by global traffic safety organizations, a large number of 

accidents happen every minute, causing severe damage to 

human life and property. 

 

 

 

 

Traditionally, road accident detection and reporting relied 

heavily on manual observation or information provided by 

nearby witnesses. This manual approach often results in 

delayed response times, inaccurate information sharing, and in 

many cases, no reporting at all if the accident occurs in a remote 

area. Such delays in accident detection can sometimes cost 

precious lives due to the late arrival of medical assistance. 

In the era of rapid technological advancement, Artificial 

Intelligence (AI) and Machine Learning (ML) have emerged as 

powerful tools that can revolutionize various industries — 

including road safety. These technologies have the potential to 

automate accident detection, analyze real-time traffic data, and 

alert concerned authorities within seconds. With the integration 

of AI models into traffic monitoring systems, we can reduce 

human errors and enhance the efficiency of accident detection 

mechanisms. 

Machine Learning algorithms, when trained with large 

datasets of vehicle behavior, traffic patterns, and accident 

scenarios, can accurately predict or detect collisions. 

Furthermore, Deep Learning models like Convolutional Neural 

Networks (CNN) are extremely effective in analyzing video 

footage from CCTV cameras and detecting abnormal vehicle 

movements that may indicate an accident. 

The proposed research work focuses on developing a smart 

accident detection system using AI and ML techniques. This 

system aims to detect road accidents in real-time using various 

data sources such as video surveillance, sensor data, and vehicle 

telemetry. The system is designed to automatically send alerts 

to emergency services, thereby reducing the response time and 

potentially saving lives. 

This study not only emphasizes the technical aspect of 

accident detection but also focuses on building a safer and 

smarter road infrastructure for the future. With the integration 

of AI, we move towards creating an intelligent traffic 

management ecosystem that ensures safer driving 

environments for all road users. 
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TECHNOLOGIES USED 

1. TensorFlow 

TensorFlow is an open-source deep learning framework 

developed by Google, widely used for building and 

training machine learning models. In the context of road 

accident detection: 

• It provides tools and libraries to design, train, and 

deploy neural networks, particularly 

Convolutional Neural Networks (CNNs), which 

are highly effective in image and video 

classification tasks. 

• TensorFlow supports GPU acceleration, which 

speeds up the training of deep learning models on 

large datasets. 

• With TensorFlow, models can be exported and 

deployed to different platforms, including web, 

mobile, and edge devices for real-time accident 

detection. 

Use Case in Project: TensorFlow is used to develop and 

train the deep learning model that identifies accidents 

from video footage or image frames. 

 

2. OpenCV (Open Source Computer Vision Library) 

OpenCV is a powerful open-source computer vision and 

machine learning software library designed for real-time 

image and video processing. 

• It includes over 2,500 optimized algorithms for 

tasks such as object detection, face recognition, 

motion tracking, and more. 

• OpenCV can capture video frames from live 

streams or pre-recorded footage and preprocess 

them for the model, such as resizing, filtering, 

and converting images to grayscale. 

• It can also be used for detecting motion or sudden 

frame changes, which are indicators of accidents. 

Use Case in Project: OpenCV is used to read and process 

video frames from traffic footage, extract relevant 

features, and pass them to the accident detection model. 

 

3. Streamlit 

Streamlit is an open-source Python library that allows 

developers to create interactive web applications for data 

science and machine learning models with minimal code. 

• It provides a simple way to deploy machine 

learning models with an intuitive user interface. 

• Users can upload video files, view real-time 

accident detection results, and receive alerts or 

visualizations on the dashboard. 

• It is fast to develop, easy to deploy, and ideal for 

presenting AI solutions in a user-friendly format. 

Use Case in Project: Streamlit is used to build the front-

end interface of the accident detection system, allowing 

users to interact with the system by uploading videos and 

receiving output in real time. 

 

4. Twilio 

Twilio is a cloud communications platform that allows 

software applications to send and receive SMS, voice, 

and other forms of communication via APIs. 

• It is used to send instant SMS alerts to emergency 

services, family members, or designated contacts 

when an accident is detected. 

• The platform is reliable, scalable, and supports 

global messaging, making it suitable for real-

world deployment. 

• It can be integrated with Python easily using the 

twilio library. 

Use Case in Project: Twilio sends automated SMS 

notifications when the system detects an accident, 

enabling quick response and emergency support. 

 

                             RELATED WORK 

Several research studies have been carried out over the years 

focusing on the detection of road accidents using Artificial 

Intelligence (AI) and Machine Learning (ML) techniques. 

Researchers have explored different approaches, models, and 

technologies to improve road safety and minimize the response 

time for emergency services. This section highlights some of 

the significant contributions made by various researchers in the 

domain of accident detection systems using AI and ML. 

1. Deep Learning-Based Accident Detection from Video 

Footage 

One of the prominent research works focused on detecting road 

accidents using deep learning algorithms applied to video 

footage from CCTV or dashboard cameras. In this study, 

Convolutional Neural Networks (CNN) were used to extract 

important visual features from video frames. The model was 

trained on real-world accident footage, enabling it to detect 

anomalies such as sudden vehicle collisions, abrupt stops, or 

irregular vehicle behavior. The system showed a considerable 
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improvement in recognizing accidents in real-time, ensuring 

quick alerts to nearby authorities. 

2. Road Accident Detection Using Machine Learning 

Classification 

Another research work implemented traditional Machine 

Learning techniques such as Support Vector Machines (SVM), 

Decision Trees, and Random Forest Classifiers for accident 

detection. In this approach, real-time sensor data like vehicle 

speed, acceleration, and impact force were collected from smart 

devices or Internet of Things (IoT) systems installed in 

vehicles. The collected data was processed using machine 

learning models, which classified whether an accident had 

occurred or not. This method proved useful for environments 

where video data was not available but sensor data could be 

leveraged. 

3. YOLO-based Real-Time Object Detection for Accident 

Identification 

A recent study utilized the YOLO (You Only Look Once) 

object detection algorithm for real-time accident detection. 

YOLO’s fast object detection capability allowed the system to 

monitor multiple objects on the road, such as vehicles, 

pedestrians, and obstacles. By identifying collisions, rapid lane 

changes, or unusual movements, the system could flag possible 

accident scenarios. The research demonstrated that YOLO was 

highly effective in high-speed scenarios like highways and 

busy urban areas due to its real-time processing power. 

4. Smart Accident Detection using IoT and AI Integration 

Some research works focused on integrating IoT devices with 

AI algorithms to create a smart accident detection framework. 

Vehicles equipped with sensors could monitor parameters like 

sudden braking, high-impact forces, or vehicle tilting. This 

information was transmitted to an AI-based server which 

analyzed the data to determine accident probability. The system 

could automatically alert emergency services with the location 

details, reducing human dependency for reporting accidents. 

5. Anomaly Detection Techniques in Road Surveillance 

Another significant area of research focused on anomaly 

detection techniques. These methods utilized AI algorithms to 

learn the normal behavior of vehicles and traffic flow in a 

specific region. If any deviation or abnormal activity was 

detected, such as a vehicle moving against traffic or a sudden 

stop in the middle of a busy road, the system flagged it as a 

potential accident or hazardous situation. These methods were 

particularly useful for smart city surveillance systems. 

              PROPOSED METHODOLOGY 

The proposed methodology aims to create a smart accident 

detection system that can efficiently identify accidents on roads 

in real-time using AI and ML techniques. The whole process is 

divided into several important stages, each contributing 

significantly to the final objective of accurate accident 

detection. 

 

1. Data Collection: 

The first and foremost step in our proposed system is gathering 

data from various reliable sources. This data acts as the 

backbone for building and training our AI model. Data is 

collected from: 

• Roadside CCTV cameras capturing real-time video 

footage of traffic. 

• Sensors installed in smart vehicles like accelerometers 

and gyroscopes that record sudden jerks or collisions. 

• GPS modules providing accurate location details. 

• Publicly available accident datasets from online 

repositories. 

This diverse data ensures that the model learns different 

accident patterns in various environments and conditions like 

day/night, high traffic, or bad weather. 

 

2. Data Preprocessing: 

Raw data collected from these sources cannot be directly used 

in the model due to the presence of noise, irrelevant frames, or 

missing values. Therefore, preprocessing is applied to clean 

and standardize the data. 

For video data: 

• Frame extraction is done to convert continuous videos 

into individual frames. 

• Image enhancement techniques are used to sharpen 

visuals and remove blur. 

• Resizing is performed to standardize the frame 

dimensions. 

For sensor data: 

• Missing values are handled. 

• Data normalization ensures that all sensor values fall 

within a certain range. 

• Noise removal techniques clean the signal data. 

This step ensures that the data fed into the model is clean, 

structured, and ready for analysis. 

 

3. Feature Extraction: 

Once the data is preprocessed, the next step is to extract the 

most meaningful features that indicate the possibility of an 

accident. 

In video data: Features like vehicle position, direction, speed, 

sudden braking, or collisions are extracted using Deep Learning 

models like CNN. 

http://www.ijsrem.com/


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

                        Volume: 09 Issue: 05 | May - 2025                             SJIF Rating: 8.586                                      ISSN: 2582-3930                                                                                                        

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM48619                                              |        Page 4 
 

In sensor data: Important features such as sudden acceleration, 

force of impact, sharp turns, or vehicle tilting angles are 

considered. 

Feature extraction helps reduce the complexity of raw data and 

focuses on those characteristics which are most critical for 

accident detection. 

 

4. Accident Detection Module: 

After extracting the important features, the system uses 

advanced AI and ML models to classify whether the situation 

indicates an accident or normal driving conditions. 

The model uses: 

• CNN for analyzing video frames and identifying 

collisions. 

• LSTM for understanding the time-series behavior of 

vehicles. 

• SVM for sensor-based accident classification. 

This module forms the heart of the system, making real-time 

predictions based on the input data. 

 

5. Alert Generation and Notification: 

As soon as an accident is detected, the system automatically 

generates a real-time alert. This alert contains crucial 

information like: 

• Alert sms regarding accident. 

• Time and date of occurrence. 

• Severity level of the accident. 

• Optional video evidence of the incident. 

This alert is sent to emergency response teams, hospitals, police 

departments, and even nearby vehicles to ensure immediate 

help reaches the accident location. 

 

                    LITERATURE REVIEW 

In recent years, various researchers and scientists have 

contributed significantly to the domain of road accident 

detection using Artificial Intelligence (AI) and Machine 

Learning (ML) techniques. Their work forms a strong 

foundation for further innovation in developing smarter and 

more reliable accident detection systems. The following studies 

highlight different approaches, methodologies, and findings in 

this field: 

 

1. AI for Safer Streets: Deep Learning-Based Road 

Accident Detection from Video Footage  

This research focuses on implementing Deep Learning models, 

particularly Convolutional Neural Networks (CNN), for 

detecting road accidents using video surveillance footage. The 

authors proposed a model where video data from traffic 

cameras is processed in real-time, and the system is trained to 

detect sudden and abnormal movements, such as vehicle 

collisions or rapid changes in speed and direction. They have 

used object detection algorithms like YOLO (You Only Look 

Once) for accurately identifying vehicles on the road. While 

their system shows promising results in terms of real-time 

detection, a major limitation noted is the dependency on the 

availability and coverage of surveillance cameras, which 

restricts the model’s applicability to camera-monitored regions 

only. 

 

2. Safe Road AI: Real-Time Smart Accident Detection for 

Multi-Angle Crash Videos Using Deep Learning 

Techniques  

This study introduces a more advanced accident detection 

framework where multi-angle video footage is analyzed to 

improve the accuracy of detection. The system captures the 

accident scene from different camera views, reducing the 

chances of missing critical events due to blind spots. Deep 

Learning algorithms like CNN and LSTM (Long Short-Term 

Memory) networks are utilized to analyze sequential video 

frames for anomaly detection. Furthermore, the authors have 

designed an automated notification system that sends real-time 

alerts to emergency services. However, the study also 

emphasizes the need for high computational resources and 

robust hardware to process large video data in real-time, which 

could limit the feasibility for low-resource environments. 

 

3. Road Accident Detection Using Machine Learning  

This research paper explores the application of traditional 

Machine Learning algorithms like Random Forest, Support 

Vector Machines (SVM), and Decision Trees for accident 

detection based on vehicle telemetry data. The authors 

collected data from various sensors such as accelerometers, 

gyroscopes, and GPS devices installed in vehicles. They trained 

their models to detect patterns associated with accidents, such 

as sudden deceleration, collision force, and vehicle roll-over. 

The advantage of this approach lies in its ability to detect 

accidents even in areas where video surveillance is not 

available. However, one of the key challenges mentioned in this 

study is the high rate of false positives, especially during low-

light conditions or in scenarios with sudden but non-accidental 

braking. 
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4. Road Traffic Anomaly Detection Using AI Approach – A 

Survey Paper  

This paper provides a comprehensive survey of existing 

accident detection systems and anomaly detection techniques 

in the field of Intelligent Transportation Systems (ITS). The 

authors have critically analyzed various methodologies, 

including video surveillance-based systems, sensor-based 

detection, and hybrid models combining both approaches. They 

discussed the strengths and weaknesses of each method in 

detail, highlighting factors such as environmental dependency, 

computational complexity, accuracy, and real-time 

performance. While the survey provides valuable insights and 

comparisons, it does not propose any new accident detection 

model but rather serves as a knowledge resource for future 

research. 

 

5. World Health Organization (WHO) Global Status 

Report on Road Safety  

The WHO report serves as a critical background resource 

emphasizing the urgent need for innovative solutions in road 

safety management. It provides alarming statistics indicating 

that road accidents account for approximately 1.35 million 

deaths annually across the globe. The report advocates for 

integrating smart technologies like AI, ML, and IoT (Internet 

of Things) to enhance real-time monitoring, accident 

prevention, and faster emergency response systems. This report 

adds weight to the relevance and social impact of developing 

AI-powered accident detection systems. 

ARCHITECTURE DIAGRAM 

 

The system architecture is designed to efficiently detect 
accidents, analyze the situation, and notify the right people or 

services. It’s built on four key layers, each playing a distinct 
role. At the heart of it all is the Application Layer, where the 
core logic resides. When new data comes in—like information 
from sensors or user input—it first passes through the Accident 
Detection Module, which kicks off the accident detection 
process. This raw data is then passed to the Data Validation 
Module to ensure it’s accurate, clean, and ready to use. Once 
validated, the data moves on to the Analysis Module, where it’s 
carefully examined to determine if an accident has actually 
occurred. 

If the analysis confirms an accident, the system hands things 
over to the Alert Management Module. This module is 
responsible for creating and managing alerts, recording all the 
necessary details, and making sure the right notifications are 
sent out. It communicates with external APIs to alert emergency 
services or other third-party systems and also pushes 
notifications to the user interface so that people can see what's 
happening in real-time. Meanwhile, all relevant information—
like analysis results and alert logs—is stored securely in the 
Database, which is part of the Data Layer. This database 
supports the application by storing and retrieving user data 
whenever it’s needed. 

On the user side, the Client Layer includes a User Interface 
(UI) that allows users to view accident reports and receive 
notifications. It acts as the window into the system, keeping 
users informed about the current status and any critical 
incidents. Lastly, there’s the External Services Layer, which 
includes APIs that the system uses to send out alerts beyond its 
own boundaries—like contacting emergency responders or 
alerting nearby hospitals. 

Altogether, this architecture ensures that accident data is 
properly validated, analyzed, and acted upon, with alerts going 
out quickly and information stored securely, all while keeping 
the user informed every step of the way. 

 

USE CASE 

 

 

 

This use case diagram represents how different users interact 
with an Accident Detection System. The system serves two 
main types of users: regular users (such as drivers or vehicle 
owners) and administrators (who manage and monitor the 
system). It also communicates with external systems, such as 
emergency services and insurance providers. 

http://www.ijsrem.com/
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For a regular user, the interaction starts in one of two ways. 
They can manually report an accident, or the system itself can 
automatically detect accident anomalies—for instance, based on 
sensor data or driving behavior patterns. Once an accident is 
detected or reported, the system takes quick action by sending 
alerts. These alerts are not only sent to the user but are also 
forwarded to external systems, such as emergency services for 
immediate response or insurance systems to kickstart the claims 
process. 

Users can also receive alerts to keep them informed of the 
incident and provide additional data to the system if needed—
such as location, photos, or other accident details. This helps 
improve the accuracy of detection and reporting. 

On the other side, admins play a more operational role. They 
are responsible for managing the system, ensuring it runs 
smoothly, and that alerts and reports are handled efficiently. 
Admins also access reports generated by the system for 
monitoring purposes, analyzing trends, and maintaining system 
integrity. 

All of these actions and interactions are coordinated within the 

Accident Detection System, ensuring quick response times, 

accurate data handling, and a reliable support structure for both 

users and administrators. 

                                  FUTURE SCOPE 

While the current study has laid a strong foundation for road 
accident detection using AI and ML models, there are still 
several avenues for future research and enhancement of this 
work. 

1. Integration with IoT and Smart Vehicles: 
Future systems can incorporate IoT-based sensors installed 

in vehicles for detecting sudden impacts, abrupt braking, or 
unusual vehicle movements to trigger accident alerts even more 
efficiently. 

2. Real-Time Emergency Response System: 
The proposed model can be integrated with local emergency 

services to send automated accident alerts containing real-time 
location data, video footage, and the severity of the accident to 
speed up rescue operations. 

3. Cloud-Based Accident Data Management: 
Building a centralized cloud platform to store and analyze 

accident data from multiple regions can help authorities 
understand accident-prone zones and devise strategic road 
safety policies. 

4. AI-Powered Predictive Analysis: 
Advanced AI models can be trained to predict potential 

accident scenarios based on traffic density, road conditions, 
weather data, and driver behavior to prevent accidents before 
they occur. 

5. Multi-Language Voice Assistance and Notifications: 
Future accident detection systems can include multi-

language support for voice alerts, helping people from diverse 
linguistic backgrounds during emergency situations. 

6. Enhanced Accuracy with Hybrid Models: 
Combining different AI models like CNN, LSTM, and 

YOLO with ensemble learning techniques may further enhance 
the accuracy and robustness of accident detection systems. 

7. Real-World Deployment in Smart Cities: 
Extensive testing and real-world deployment of this system 

across smart cities can provide valuable feedback and 

continuous improvement for developing more reliable and 
scalable accident detection frameworks. 

CONCLUSION 

In conclusion, the proposed system for road accident 
detection using Artificial Intelligence and Machine Learning 
techniques is a significant step towards creating safer roads and 
smarter cities. The integration of CNN, LSTM, SVM, and 
YOLO algorithms enables the system to analyze multiple forms 
of data efficiently and detect accidents with high accuracy. 

This research shows that by leveraging advanced AI models 

and real-time video analytics, accident detection can be 
automated, reducing dependency on human observation 
and manual reporting. The timely generation of alerts can 
save lives by ensuring faster medical response and 
effective traffic management. 

The system not only contributes to accident detection 
but also plays a vital role in road safety analysis, helping 
government authorities take preventive measures based on 
historical accident data. 
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