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ABSTRACT 

This paper provides a comprehensive review of hybrid traffic safety systems that integrate Automatic Number 

Plate Recognition (ANPR) with Helmet Detection and Triple Ride Detection technologies. As urbanization 

increases, so does the complexity of traffic management, necessitating advanced solutions to ensure road 

safety. Traditional ANPR systems, while effective in vehicle identification, often fail to address critical safety 

issues such as helmet compliance and the detection of multiple riders on motorcycles. This review examines 

recent advancements in these integrated systems, highlighting their potential to enhance traffic law 

enforcement by ensuring compliance with safety regulations. The paper discusses the strengths and limitations 

of current methodologies, particularly in real-time processing and accuracy under varying conditions. 

Furthermore, it proposes a framework that leverages deep learning models, such as YOLOv2 and EasyOCR, to 

improve detection efficiency and reliability. The integration of these technologies offers a holistic approach to 

traffic monitoring, with the potential to significantly reduce traffic violations and accidents. Future research 

directions are also suggested to address existing challenges and enhance the scalability and effectiveness of 

these systems. 

Keywords: Traffic Safety, ANPR, Helmet Detection, Triple Ride Detection, YOLOv2, EasyOCR, Image Processing, 
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I. INTRODUCTION 

The rapid urbanization witnessed globally has led to an increase in vehicle density, making road safety a critical 

issue. With more vehicles on the roads, especially in urban areas, traffic law enforcement agencies face the 

challenge of ensuring compliance with safety regulations, such as helmet use by motorcyclists and adherence to 

rider limits on motorcycles. Traditional traffic monitoring systems have predominantly relied on Automatic 

Number Plate Recognition (ANPR) to identify vehicles. While ANPR systems are effective in vehicle identification 

and law enforcement, they fall short in addressing other critical aspects of traffic safety, such as detecting helmet 

use and triple riding on motorcycles. This paper presents a comprehensive review of hybrid traffic safety 

systems that integrate ANPR with Helmet Detection and Triple Ride Detection technologies. These integrated 

systems provide a more holistic approach to traffic safety by not only identifying vehicles but also ensuring that 

motorcyclists adhere to safety regulations. This review paper examines recent developments in these 

technologies, identifies the limitations of existing systems, and proposes an integrated framework that addresses 

these challenges. The paper also  explores future research directions aimed at improving the effectiveness and 

scalability of these systems. 

II. LITERATURE REVIEW 

1] K. Kumawat, A. Jain, N. Tiwari. Investigated the effectiveness of ANPR systems for vehicle theft detection. They 

found that ANPR systems, crucial for vehicle identification, often perform poorly in suboptimal conditions. Issues 

such as low-resolution cameras, adverse weather, and nonstandard license plates reduce accuracy. High-speed 

vehicles create motion blur, complicating image capture, while obstructions like dirt can further degrade 

performance. The study highlighted the need to improve ANPR technology for better reliability in tracking and 

enforcement. The authors recommended advanced image processing techniques and machine learning models to 

enhance system robustness, especially in varying environmental conditions. 



                                                                                                                     e-ISSN: 2582-5208 

International Research  Journal  of  Modernization  in Engineering  Technology and Science 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:07/Issue:04/April-2025                        Impact Factor- 8.187                             www.irjmets.com                                                                    

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

[4254] 

2] J. Smith and H. Lee. Conducted a comparative analysis of OCR techniques in ANPR systems, focusing on 

traditional methods like template matching and edge detection. They found these methods struggled with 

varying lighting conditions, such as glare and shadows, which obscured parts of license plates and hindered text 

recognition. The variability in fonts and character styles further impacted accuracy, especially with 

nonstandard fonts. The authors proposed integrating deep learning-based OCR models to improve adaptability 

and accuracy. These models, trained on large datasets, better handle diverse lighting and font conditions. Their 

research demonstrated that machine learning approaches enhance recognition accuracy and system reliability 

across various environments, making them a more effective solution for modern ANPR systems. 

3] Y. Wang and L. Zhang. Investigated YOLOv2 and CNNs for real-time helmet detection. They achieved high 

accuracy under controlled conditions but faced challenges with varying lighting and helmet styles. Their study 

suggested diversifying training datasets and exploring preprocessing techniques to enhance detection 

reliability in real-world scenarios with different lighting and helmet variations. 

4] R. Kumar, P. Singh. advanced helmet detection using CNNs by emphasizing the need for diverse training 

datasets. They found that while CNNs effectively identify helmets in simple scenarios, performance drops in 

complex environments, particularly with partial obstructions like a rider’s body or other vehicles. The study 

highlighted that training on varied datasets, including different angles and lighting, is crucial for improving 

model robustness. The authors also proposed using transfer learning to refine models on specific datasets for 

better accuracy in challenging conditions. They concluded that expanding datasets and exploring new model 

architectures are essential for handling real-world complexities in helmet detection. 

5] M. Patel, S. Rao. Investigated triple-riding detection on motorcycles using YOLOv2. While their system 

effectively counted riders in controlled settings, it struggled in crowded urban environments where riders were 

closely positioned, leading to high false positive rates. They found that the system often misidentified groups of 

riders as a single instance of triple riding. To address this, Patel and Rao recommended refining the detection 

process with additional contextual information, such as rider spacing and positions. They also emphasized the 

need for further model training on diverse real-world datasets to enhance accuracy and reliability in complex 

scenarios. 

6] A. Chaudhary, N. Gupta. Analyzed challenges in detecting triple riding in urban environments. They noted 

issues with varying rider postures and clothing leading to false positives. The authors proposed enhancing 

training datasets with diverse examples and developing sophisticated detection algorithms to improve 

accuracy and handle real-world variations in rider appearance. 

7] M. Ali, T. Khan examined integrating ANPR with helmet detection for enhanced traffic safety. They found that 

while this integrated system could improve law enforcement by addressing multiple safety issues, it introduced 

challenges, particularly in processing multiple tasks simultaneously, which led to delays in real-time 

applications. The authors recommended optimizing the system’s architecture and using efficient algorithms 

and hardware acceleration, such as GPUs, to improve performance. They emphasized the need for a scalable 

system adaptable to different environments and traffic conditions, concluding that further research is needed 

to tackle real-time processing and scalability challenges for effective deployment. 

8] A. Hussain, S. Mehta. Developed a real-time traffic monitoring system combining license plate recognition 

with rider detection for vehicles and compliance monitoring. They found that while integration improved 

system effectiveness, it increased complexity, causing processing delays due to simultaneous task handling. The 

authors recommended optimizing algorithms and using parallel processing and distributed computing to 

enhance real-time performance. They emphasized the need for a system adaptable to various traffic conditions, 

from dense urban areas to rural settings. The study concluded that further work is needed to refine the system 

for real-time use and ensure effective deployment across diverse environments. 

9] X. Zhao, J. Liu. Proposed an integrated traffic safety system combining ANPR with rider compliance checks 

for vehicle identification, helmet use, and rider limits. While effective in detecting violations, the system faced 

scalability issues in large deployments, particularly in high-traffic areas where processing large volumes of data 

degraded performance. The authors recommended optimizing scalability through cloud-based processing and 

distributed computing to manage increased data loads. They also suggested developing more robust algorithms 
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to maintain accuracy and performance on a scale. The study concluded that while promising, further research is 

needed to ensure effective large-scale deployment. 

10] Y. Chen, W. Zhang. Developed a unified framework combining ANPR with helmet and triple ride detection to 

address multiple traffic safety concerns. Their system was effective in detecting violations but faced challenges 

with real-time processing due to the complexity of handling multiple tasks, which increased computational 

demands and caused delays. The authors suggested optimizing the system’s architecture and using efficient 

algorithms, along with hardware acceleration techniques like GPUs, to enhance processing speed. They 

concluded that while the framework shows promise, further work is needed to refine the system for real-time 

applications and ensure effective operation across varied traffic conditions. 

III. METHODOLOGY 

To address the limitations identified in the literature, this paper proposes a hybrid traffic safety system that 

integrates ANPR, Helmet Detection, and Triple Ride Detection using advanced deep learning models and image 

processing techniques. The proposed system is designed to operate in real time, ensuring immediate detection 

and response to traffic violations. 

3.1 Automatic Number Plate Recognition (ANPR) 

The ANPR component of the system uses EasyOCR, an open-source OCR tool, for text extraction from license 

plates. EasyOCR is chosen for its ability to handle various fonts and styles, making it suitable for use in diverse 

regions with different license plate designs. The images captured by traffic cameras are first preprocessed using 

OpenCV (cv2) to enhance image quality. This preprocessing includes resizing, normalization, and noise reduction 

to ensure that the images are of sufficient quality for OCR [21]. Once the images are preprocessed, EasyOCR is 

applied to recognize the characters on the license plates. The recognized text is then compared against a 

database of registered vehicles to identify the vehicle and check for any violations, such as expired registration 

or unpaid fines. The ANPR system operates in real-time, allowing law enforcement agencies to identify and 

respond to violations immediately. 

3.2 Helmet Detection 

For Helmet Detection, the proposed system employs YOLOv2, a deep-learning model optimized for real-time 

object detection. YOLOv2 is trained on a diverse dataset that includes images of motorcyclists with and without 

helmets, captured under various lighting conditions and from different angles. The model learns to detect 

helmets' presence by analyzing the riders' features and their headgear. The Helmet Detection module is designed 

to operate in real-time, continuously analyzing video feeds from traffic cameras. When a motorcycle is detected, 

the system checks whether the rider is wearing a helmet. If the rider is not wearing a helmet, the system flags the 

violation and sends an alert to law enforcement. The use of YOLOv2 allows the system to accurately detect 

helmets even in challenging scenarios, such as poor lighting or partial obstructions. 

3.3 Triple Ride Detection 

The Triple Ride Detection module also utilizes YOLOv2, with the model trained to detect and count the number 

of riders on a motorcycle. The model is trained on a dataset containing images of motorcycles with one, two, and 

three riders. By analyzing the spatial arrangement of the riders, the model can accurately identify instances of 

triple riding. In real-time applications, the system continuously monitors motorcycles for the presence of 

multiple riders. When the system detects three or more riders on a motorcycle, it flags the violation and sends an 

alert to law enforcement. The use of YOLOv2 ensures that the system can accurately detect triple riding even in 

complex scenes, such as crowded urban environments. 

3.4 Integration and Real-Time Processing 

The proposed system integrates the ANPR, Helmet Detection, and Triple Ride Detection modules into a unified 

framework. Images captured by the system’s cameras are first processed by the ANPR module to recognize 

license plates. The images are then passed to the Helmet Detection and Triple Ride Detection modules, which 

analyze the images for helmet compliance and triple-riding violations. The results from each module are 

combined to generate a comprehensive traffic violation report. This report includes information on the vehicle’s 
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license plate, the presence or absence of a helmet, and the number of riders on the motorcycle. The system is 

designed to operate in real time, allowing law enforcement agencies to respond to violations immediately. 

IV. SYSTEM REQUIREMENTS 

The proposed hybrid traffic safety system requires a high-resolution camera setup capable of capturing clear 

images in various lighting conditions. The hardware should include Graphics Processing Units (GPUs) to handle 

the computational load associated with real-time image processing and deep learning model inference. The 

software components include Python libraries such as OpenCV for image processing, TensorFlow or PyTorch for 

model implementation and EasyOCR for license plate recognition. 

FLOW CHART 

 

V. CONCLUSION 

The integration of Automatic Number Plate Recognition (ANPR) with Helmet Detection and Triple Ride 

Detection technologies offers a comprehensive solution for traffic law enforcement. This hybrid system 

addresses the limitations of traditional traffic monitoring systems by providing a more holistic approach to 

ensuring road safety. The use of advanced deep learning models, such as YOLOv2 and EasyOCR, allows the 

system to operate in real time, accurately detecting and responding to traffic violations. Despite the 

advancements made in recent years, several challenges remain, particularly in terms of scalability and the 

ability to handle diverse and complex traffic environments. Future research should focus on optimizing these 
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systems for large-scale deployment, improving the robustness of the detection models, and exploring the use of 

additional technologies, such as AI-powered predictive analytics, to further enhance traffic safety. 
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