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Abstract: Wrong-side driving is one of the major causes of road accidents and traffic violations in urban
and highway environments. Manual monitoring systems are inefficient, time-consuming, and prone to
human error. This paper presents an Al-based wrong-side driving detection system integrated with real-
time alerts, email notification, and automated penalty generation. The proposed system utilizes deep
learning-based object detection models such as YOLOVS for vehicle detection and tracking through
CCTV surveillance cameras. The system identifies vehicles moving in the wrong direction, captures the
vehicle image, extracts the number plate using Optical Character Recognition (OCR), and automatically
sends an email notification to the concerned authorities and vehicle owner. An automated e-challan
generation module is integrated to improve traffic enforcement efficiency. Experimental results
demonstrate high accuracy, real-time performance, and reliable detection under various traffic
conditions. The proposed solution enhances road safety, reduces manual intervention, and supports

smart city traffic management.
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L. INTRODUCTION

Rapid urbanization and increasing vehicle density have significantly increased traffic violations and road accidents.
Among these violations, wrong-side driving is one of the most dangerous behaviors leading to severe collisions and
fatalities. Traditional traffic monitoring systems rely heavily on manual observation by traffic police, which is
inefficient and difficult to manage in real-time.
Artificial Intelligence (AI) and Computer Vision technologies provide effective solutions for automated traffic
monitoring. Deep learning algorithms can analyze video streams from CCTV cameras to identify traffic violations
instantly. This paper proposes an intelligent wrong-side driving detection system using YOLOv8, OpenCV, and OCR
technologies. The system detects vehicles moving in unauthorized directions and automatically generates alerts and
penalties.
The main objectives of the proposed system are:

e Detect wrong-side driving vehicles in real-time.

e  Capture and identify vehicle number plates.

e  Generate instant alerts and email notifications.

e Automate e-challan and penalty generation.

e Improve road safety and reduce manual monitoring.
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II. LITERATURE REVIEW

Several researchers have proposed Al-based traffic monitoring systems using deep learning and computer vision
techniques. YOLO-based object detection models are widely used due to their high speed and accuracy in real-time
applications.

Previous studies focused on traffic rule violation detection, vehicle tracking, number plate recognition, and smart
surveillance systems. However, many systems lack real-time alert generation and automated penalty integration. The
proposed work combines wrong-side detection, OCR-based identification, email notification, and automated penalty
generation into a single integrated framework.

Author Methodology Advantages Limitations
YOLO-Based Detecti Real-ti hicl . o
ase clection el .1me vehele High speed Limited alert system
Systems detection
OCR-Based Traffic | Numb lat . . . .
. a.se ratiie | Rum ejr. PRI Accurate identification Poor night performance
Monitoring recognition
Smart Traffic | AI ill . . .
na . ratie . sutvetiiance Automated detection High computational cost
Surveillance monitoring
YOLOvVS + OCR + Alert Requi CCTV
Proposed System v © Fully automated . equires
+ Penalty infrastructure

I1II. PROPOSED METHODOLOGY
The proposed system consists of multiple stages for detecting wrong-side driving and generating automated actions.

3.1 System Architecture
The system architecture includes:
e CCTV Camera Input
e  Video Frame Processing
e  Vehicle Detection using YOLOVS
e Direction Analysis
e  Wrong-Side Detection
e Number Plate Extraction
e OCR Recognition
e  Email Notification Module
e Automated Penalty Generation

3.2 Workflow
e CCTV camera captures live traffic video.
e Frames are extracted using OpenCV.
e YOLOVS detects vehicles in each frame.
e  Vehicle movement direction is analyzed.
e  Wrong-side vehicles are identified.
e Vehicle image and number plate are captured.
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e  OCR extracts registration number.
e  Alert email is generated.
e Automated penalty/e-challan is issued.

IV. SYSTEM DESIGN
4.1 Vehicle Detection
YOLOVS is used for real-time vehicle detection because of its high detection speed and accuracy. The model detects
different classes of vehicles including:

e Car

e Bike
e Bus

e Truck

e Auto-rickshaw

4.2 Direction Detection
Vehicle trajectory tracking is performed using centroid tracking algorithms. If the movement direction violates
predefined lane rules, the system marks it as a wrong-side violation.

4.3 Number Plate Recognition
The detected vehicle image is cropped and processed using OCR techniques such as EasyOCR or Tesseract OCR.

4.4 Email Notification System
The system sends automated emails containing:
e Vehicle image
e Vehicle number
e Date and time
e Violation location
e Penalty details

4.5 Automated Penalty Module
An e-challan is automatically generated and stored in the database for future verification.

V. ALGORITHMS USED
5.1 YOLOVS Algorithm
YOLOVS is a state-of-the-art object detection algorithm capable of detecting objects in real-time.

Advantages:
e High detection accuracy
e  Faster processing
e Real-time performance
e Efficient for CCTV monitoring

5.2 OCR Algorithm
OCR converts detected number plate images into machine-readable text.
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OCR Steps:
e Image preprocessing
e  Character segmentation
e  Text recognition
e  Output generation

VI. EXPERIMENTAL SETUP
Hardware Requirements
e Intel i5/i7 Processor
e 8GB RAM or above
e CCTV Camera
e  GPU (Optional)

Software Requirements

e Python
e OpenCV
e YOLOVS

e EasyOCR/Tesseract
e Flask/Django
e  MySQL Database

VII. RESULTS AND ANALYSIS
The proposed system was tested on multiple traffic surveillance videos under different conditions.

Parameter Result
Detection Accuracy 96.5%
OCR Accuracy 94.2%
Alert Generation Time 2 seconds
Processing Speed 30 FPS

The system successfully detected wrong-side vehicles and generated automated alerts with high efficiency.

Confusion Matrix Analysis

Predicted Violation Predicted Normal
Actual Violation 95 5
Actual Normal 4 96

VIII. ADVANTAGES OF PROPOSED SYSTEM
e  Fully automated traffic monitoring
e Reduces manual workload
e Real-time alert generation
e  Accurate vehicle identification
e Supports smart city applications
e Enhances road safety
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IX. LIMITATIONS
e Performance may reduce in poor lighting conditions.
e Requires high-quality CCTV cameras.
e Weather conditions can affect detection accuracy.
e Large-scale deployment requires computational resources.

X. FUTURE SCOPE
Future improvements may include:
e Integration with cloud computing
e  Mobile application support
e Al-based accident prediction
e  Multi-camera traffic analysis
e Integration with smart traffic signals

XI. CONCLUSION
This paper presented an Al-based wrong-side driving detection system integrated with real-time alerts, email
notifications, and automated penalty generation. The system uses YOLOvVS8 and OCR technologies to identify traffic
violations accurately and efficiently. Experimental results demonstrate that the proposed system provides reliable
performance for smart traffic surveillance applications. The automated monitoring and penalty framework can
significantly improve road safety and reduce traffic violations.
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