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ABSTRACT- This project presents an AI-

based Smart Traffic Violation Detection System 

integrated with Machine Learning and 

Computer Vision techniques. The system 

enhances road safety and traffic law 

enforcement by automatically detecting traffic 

violations through real-time video analysis. It 

ensures accurate, fast, and intelligent decision-

making using Artificial Intelligence. The 

system analyzes live or recorded traffic footage 

to identify violations such as helmetless riding, 

signal jumping, triple riding, overspeeding, and 

improper lane usage. Object detection and 

image processing techniques are used to 

recognize vehicles, traffic signals, and road 

users, while Machine Learning algorithms 

classify and validate violations with high 

accuracy. Automated traffic violation detection 

helps reduce road accidents, improve law 

enforcement efficiency, minimize manual 

monitoring, and promote safer driving 

behavior. The proposed system is developed 

using Python, Flask, HTML, CSS, and 

JavaScript, while Computer Vision libraries 

such as OpenCV and YOLO, along with 

Machine Learning techniques, are used for 

vehicle detection and violation classification. 

The developed system provides a simple and 

user-friendly interface for instant violation 

detection, evidence generation, and reporting, 

thereby contributing to improved road safety, 

efficient traffic management, and smarter 

urban transportation systems. 
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INTRODUCTION 

The rapid growth of vehicles and urban 

traffic has made effective traffic 

management a major challenge for modern 

cities. Road accidents, traffic congestion, 

and violations such as helmetless riding, 

signal jumping, overspeeding, triple riding, 
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and improper lane usage have increased 

significantly. Traditional traffic monitoring 

relies on manual observation by traffic 

police, which is time-consuming, labor-

intensive, and prone to human error. 

Monitoring every vehicle continuously is 

difficult, especially in densely populated 

urban areas.Artificial Intelligence (AI), 

Machine Learning (ML), and Computer 

Vision (CV) provide an efficient solution by 

automatically detecting traffic violations 

through image and video analysis. In this 

project, live or recorded traffic footage is 

processed using OpenCV for image 

processing, while the YOLO (You Only 

Look Once) object detection model 

identifies vehicles, riders, helmets, and 

traffic signals in real time.  

LITERATURESURVEY 

Intelligent traffic monitoring has gained 

significant attention due to the increasing 

number of road accidents and traffic 

violations. Redmon et al. (2016) introduced 

the YOLO (You Only Look Once) object 

detection algorithm, which enables fast and 

accurate real-time detection of vehicles and 

other road objects. Later improvements, 

such as YOLOv4, further enhanced 

detection accuracy and speed for real-world 

traffic surveillance applications. OpenCV, 

developed by Bradski (2000), has become 

one of the most widely used computer vision 

libraries for image processing, video 

analysis, and object tracking. Based on these 

advancements, the proposed system 

combines OpenCV and YOLO to detect 

traffic violations such as helmetless riding, 

signal jumping, and triple riding in real time, 

improving traffic monitoring efficiency and 

road safety. 

RELATED WORK 

Several researchers have contributed to the 

development of intelligent traffic monitoring 

systems with the objective of improving 

road safety and automating traffic law 

enforcement. With advancements in 

Artificial Intelligence and Computer Vision, 

researchers introduced Machine Learning 

and Deep Learning techniques for automated 

traffic monitoring. Object detection 

algorithms such as Haar Cascade, Support 

Vector Machine (SVM), Faster R-CNN, 

SSD (Single Shot Detector), and YOLO 

have been widely used for vehicle detection 

and traffic analysis. Among these 

approaches, YOLO has gained popularity 

because of its high detection speed and 

accuracy, making it suitable for real-time 

applications. OpenCV has also been 

extensively used for image preprocessing, 
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video frame extraction, object tracking, and 

traffic surveillance. The proposed system 

builds upon these advancements by 

integrating OpenCV, YOLO-based object 

detection, and Machine Learning techniques 

to detect traffic violations accurately and 

provide real-time monitoring through an 

interactive web-based interface. 

EXISTING SYSTEM 

AI-based traffic violation detection has 

become an important research area due to 

the increasing need for automated traffic 

monitoring and improved road safety. 

Redmon et al. (2016) introduced the YOLO 

(You Only Look Once) algorithm, which 

enables fast and accurate real-time object 

detection, making it suitable for identifying 

vehicles and traffic violations. Bradski 

(2000) developed OpenCV, an open-source 

computer vision library widely used for 

image processing, object detection, and 

video analysis in traffic surveillance 

systems. 

PROPOSED SYSTEM 

The proposed system implements an AI-

Based Smart Traffic Violation Detection 

System using Computer Vision and Machine 

Learning techniques to automatically detect 

traffic violations from live or recorded video 

footage. The system uses OpenCV for image 

processing and the YOLO (You Only Look 

Once) object detection model to identify 

vehicles, riders, helmets, and traffic signals 

in real time. It detects violations such as 

helmetless riding, signal jumping, triple 

riding, overspeeding, and improper lane 

usage with high accuracy. When a violation 

is detected, the system automatically 

captures and stores evidence for further 

action. A simple and user-friendly web 

interface developed using Python, Flask, 

HTML, CSS, and JavaScript displays the 

detection results instantly. By automating 

the traffic monitoring process, the proposed 

system reduces manual effort, improves the 

accuracy and efficiency of traffic law 

enforcement, enhances road safety, and 

supports smart traffic management. 

SYSTEM ARCHITECTURE 

The architecture of the proposed AI-Based 

Smart Traffic Violation Detection System 

consists of a video input module, 

preprocessing module, object detection 

module, violation detection module, 

database, and user interface. The system 

receives live or recorded traffic video as 

input, and the preprocessing module 

enhances the video frames using image 
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processing techniques. The processed frames 

are then passed to the YOLO object 

detection model, which identifies vehicles, 

riders, helmets, and traffic signals in real 

time. Based on the detected objects, the 

violation detection module analyzes traffic 

rules and identifies violations such as 

helmetless riding, signal jumping, triple 

riding, overspeeding, and improper lane 

usage. When a violation is detected, the 

system automatically captures and stores the 

evidence in the database. The results are 

then displayed through a user-friendly web 

interface developed using Python, Flask, 

HTML, CSS, and JavaScript. This 

architecture provides an intelligent, accurate, 

and real-time solution for automated traffic 

monitoring, improving road safety, traffic 

law enforcement, and overall traffic 

management efficiency. 

 

Fig1: System Architecture 

METHODLOGY DESCRIPTION 

The proposed system uses Artificial 

Intelligence, Computer Vision, and Machine 

Learning to detect traffic violations 

automatically. It captures live or recorded 

traffic video, preprocesses the frames using 

OpenCV, and detects vehicles, riders, 

helmets, and traffic signals using the YOLO 

object detection model. The detected objects 

are analyzed to identify traffic violations 

such as helmetless riding, signal jumping, 

triple riding, overspeeding, and improper 

lane usage. When a violation is detected, the 

system captures the evidence, stores the 

results, and displays them through a simple 

and user-friendly web interface. 

RESULTS AND DISCUSSION 

The home page is the main interface of the 

AI-Based Smart Traffic Violation Detection 

System. It displays the project title, a brief 

description of the system, and a "Get 

Started" button to access the application. 

The interface is designed to be simple, user-

friendly, and easy to navigate, allowing 

users to upload or monitor traffic videos and 

view traffic violation detection results 

efficiently. 

The Login Page allows authorized users to 

securely access the AI-Based Smart Traffic 
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Violation Detection System by entering their 

username and password. After successful 

authentication, users are redirected to the 

system dashboard, where they can upload 

traffic videos, monitor traffic violations, and 

view detection results. This authentication 

process ensures that only authorized users 

can access the system and its traffic 

monitoring features. 

                                                        

 

Fig 2: Login Page 

The Dashboard provides an overview of the 

System. It displays key information such as 

the total number of detected traffic 

violations, processed videos, and system 

status. The dashboard also provides options 

to upload traffic videos, start the violation 

detection process, view detection results, 

monitor recorded violations, and log out of 

the application. It serves as the central 

interface for managing and accessing all 

system functionalities efficiently. 

                                                           

 

Fig 3: Dashboard Page 

The Traffic Violation Detection Result Page 

displays the analysis results after processing 

the uploaded or live traffic video. It 

indicates whether a traffic violation has been 

detected and provides details such as the 

type of violation, along with the captured 

evidence. The results help users and traffic 

authorities monitor violations accurately and 

efficiently. 

 

Fig 4: About Page 

The About Page provides detailed 

information about the AI-Based Smart 

Traffic Violation Detection System, 

including its purpose, features, and 
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technologies used. It explains how the 

system uses Artificial Intelligence, 

Computer Vision, and Machine Learning 

techniques to detect traffic violations 

automatically from video footage. The page 

highlights the importance of automated 

traffic monitoring in improving road safety, 

reducing manual effort, and supporting 

efficient traffic management. It also 

provides an overview of the tools and 

technologies used in developing the system. 

 

Fig 5: Uploading Live Traffic Video 

The Traffic Video Upload Page allows 

users to upload traffic videos for analysis by 

the AI-based Smart Traffic Violation 

Detection System. After uploading the 

video, the system processes the frames using 

Computer Vision and Machine Learning 

techniques to detect possible traffic 

violations.                    

 

Fig 6: Traffic Detection 

If the uploaded traffic video contains no 

detected violations, the system classifies the 

result as No Traffic Violation Detected. The 

page displays the analysis result, detected 

objects, and system status, enabling users to 

monitor traffic conditions and verify 

whether any traffic rules have been violated 

through automated detection. 

CONCLUSION 

The AI-Based Smart Traffic Violation 

Detection System uses Artificial 

Intelligence, Computer Vision, and Machine 

Learning techniques to automatically 

identify traffic violations from video 

footage. The system analyzes traffic scenes 

using object  

detection algorithms to detect violations 

such as helmetless riding, signal jumping, 
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triple riding, and other rule violations. It 

provides accurate and real-time detection 

results along with evidence, helping reduce 

manual monitoring efforts and improving 

traffic law enforcement. The proposed 

system contributes to enhanced road safety, 

efficient traffic management, and the 

development of smarter transportation 

solutions. 

FUTURE SCOPE 

The proposed System can be enhanced by 

using larger and more diverse traffic datasets 

to improve detection accuracy under 

different road and weather conditions. 

Advanced deep learning models can be 

integrated to achieve better vehicle 

recognition, tracking, and violation 

classification. The system can be extended 

to support real-time traffic monitoring 

through CCTV cameras, automatic number 

plate recognition (ANPR), and integration 

with smart city traffic management systems. 

It can also be developed into a mobile or 

cloud-based application for instant violation 

reporting, automated fine generation, and 

efficient traffic control. 
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