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ABSTRACT: Riding motorcycles without wearing a helmet is one of the violations of important traffic rules 

‘Mandatory Wearing of Helmet by motorcyclists’. The mortality/death rate is higher in bike accidents when 

compared to that of other types. The current methods include conventional methods which involve traffic 

officers who observe traffic rule violators by patrolling roads or traffic surveillance CCTVs. This requires more time 

and also manpower. It is tough to find and impose fines on each violator by using these approaches. 

This project includes a method to detect helmet wearing or not and also license number plate recognition for 

detecting and identifying two-wheeler riders with or without helmet and thereby penalizing them who do not wear 

helmets. Object detection using YOLO is the main method to detect human and helmet presence in the given video. 

Object detection is carried out at various levels to find the helmet rule violators and their license plate number. The 

dataset is collected with both helmet and non-helmet wearing bike riders videos. The video data is converted into 

grayscale data and stored in csv files. During the test video data checking, the videos are converted into grayscale 

values and checked with available training data set videos grayscale values. In addition, this project develops a new 

CNN architecture to classify helmet types and checks whether the video is having a helmet or not. With i) good 

execution speed and ii) good generalization capability, this newly developed CNN architecture is used as an effective 

decision-support method to detect rule violators for the traffic department. Python 3.7 is used for development of the 

project. 
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1. INTRODUCTION 
 

Artificial intelligence (AI) is the ability of machines to replicate or enhance human intellect, such as reasoning and 

learning from experience. Artificial intelligence has been used in computer programs for years, but it is now applied 

to many other products and services. For example, some digital cameras can determine what objects are present in an 

image using artificial intelligence software.Optical Character Recognition is an application, which will be used to 

make a soft copy with the hard copy. (Optical Character Recognition or OCR is concerned with the automatic 

conversion of scanned and digitized images of characters in running text into their corresponding symbolic forms. 

This application will be capable enough to provide a complete solution of conversion of data in any 

organization.YOLO is an algorithm that detects and recognizes various objects in a picture (in real-time). Object 

detection in YOLO is done as a regression problem and provides the class probabilities of the detected images. The 

YOLO algorithm employs CNN) to detect objects in real-time. As the name suggests, the algorithm requires only a 

single forward propagation through a neural network to detect objects. This means that prediction in the entire image 

is done in a single algorithm run. The CNN is used to predict various class probabilities and bounding boxes 

simultaneously. The YOLO algorithm consists of various variants. Some of the common ones include tiny YOLO 

and YOLOv3. 

 
A Convolutional Neural Network is a Deep Learning algorithm which can take in an input image, assign importance 

to various aspects/objects in the image and be able to differentiate one from the other. CNNs are used for image 

classification and recognition because of their high accuracy. The CNN follows a hierarchical model which works on 

building a network, like a funnel, and finally gives out a fully connected layer where all the neurons are connected to 
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each other and the output is processed. 

 

II. RELATED WORK 

 
The objective of this project is to develop a system to enforce helmet wearing and detect the riders without helmets 

using pre recorded videos.The bike rider’s license plate is extracted and their information is gathered.The developed 

system aims in changing unsafe behaviors and consequently reducing the number of accidents and its severity.The 

main objectives of the system are to reduce the number of helmet violation cases, continuous surveillance of 

motorcyclists without helmet, generation of message and storage of violator details with little or no manpower. 

 
III. METHODOLOGY 

Most of the existing systems use the You Only Look Once(YOLO) algorithm. Here Convolutional neural 

network(CNN) algorithm is used for greater accuracy. CNNs are highly efficient for image processing, since a 

feature may occur anywhere in the image. 

When we convert an RGB image to a grayscale image, only 8 bits are required to store a single pixel of the image. 

So we will need 33 % less memory to store grayscale images than to store an RGB image. Grayscale images are 

much easier to work within a variety of tasks in many morphological operations and image segmentation problems, 

it is easier to work with a single layered image (Grayscale image ) than a three-layered image (RGB color image ). 

So the input RGB image is taken and converted to a grayscale image. Then all the images are resized into the same 

size. When an image is resized, its pixel information is changed. This data is saved in a comma separated file. A 

Comma separated values (CSV) file is a delimited text file that uses a comma to separate values. Each line of the file 

is a data record. Each record consists of one or more fields, separated by commas. The use of the comma as a field 

separator is the source of the name for this file format. A CSV file typically stores tabular data (numbers and text) in 

plain text, in which case each line will have the same number of fields. 

The object detection is performed at three levels.Firstly, a motorcycle(s) with a person on it is identified and then the 

helmet is detected. If the model identifies that the person is not wearing a helmet, then the license plate recognition is 

done. After object detection, the number plate of the vehicle is extracted using an Optical Character 

Recognition(OCR) API. The cropped image of the license plate is fed to the OCR. The number plate is extracted 

and violator details are obtained and a message to pay the penalty is sent to the violator. 

IV. EXPERIMENTAL RESULTS 

 
Figures a) Shows the Motorcyclist with helmet input from the pre recorded videos. Figure b) Shows the Motorcyclist 

without helmet input from the videos. 
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Figure c) Shows the Helmet found output from the given input image. Figure b) Shows the Helmet not found output 

form the given input imagE 

Figure e) shows the Recognizing number plate and figure f) shows the detecting the number plate using text format 

 
 

 

e) f) 

 

V. CONCLUSION 
 

This project develops a new Convolutional Neural Network method to classify riders with and without helmet and 

checks if the picture captured is having helmet or not. With a good generalization ability and execution speed,the 

proposed architecture can be used as an most effective decision-support tool for administrators/traffic officers to find 

the helmet presence in pictures. If the coding is developed as a web service, integration with many network 

applications is possible. The coding is made such that the above said improvement can be integrated with present 

modules. 

 

 

 

REFERENCES 

[1] Kunal Dahiya, Dinesh Singh, C Krishna Mohan, ‘Automatic detection of bike riders without helmet using 

surveillance videos in real-time’, International joint conference on neural networks (IJCNN), July 2016 

[2] Jie Li, Huanming Liu, Tianzheng Wang, Min Jiang, Shuai Wang, Kang Li and Xiaoguang Zhao, ‘Safety helmet 

wearing detection based on image processing and machine learning’, Ninth International Conference on Advanced 

Computational Intelligence (ICACI), July 2017 

[3] Sri Uthra V,  Sariga Devi V,  Vaishali K S, Padma Priya S, ‘Helmet Violation using Deep Learning’, 
International Research Journal of Engineering and Technology (IRJET), vol 07, pp 3091-3095, Feb 2020 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                       || e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Volume 12, Issue 13, April 2023 ||  

                   International Conference on Recent Development in Engineering and Technology – ICRDET’23 

 Organized by 

  Dhaanish Ahmed Institute of Technology, KG Chavadi, Coimbatore, India 

IJIRSET © 2023                                                             |     An ISO 9001:2008 Certified Journal   |                                           529 

 

[4] Prajwal M J, Tejas K B, Varshad V, Mahesh Madivalappa Murgod, Shashidhar R, ‘Detection of Non-Helmet 

Riders and Extraction of License Plate Number using Yolo v2 and OCR Method’, International Journal of Innovative 

Technology and Exploring Engineering (IJITEE), vol 09, pp 5167-5172, Dec 2019 

[5] K C Dharma Raj, Aphinya Chairat, Vasan Timtong, Matthew N Dailey, Mongkol Ekpanyapong, ‘Helmet 

Violation processing using Deep Learning’, International Workshop on Advanced Image Technology (IWAIT), Jan 

2018. 

[6] B. Duan, W. Liu, P. Fu, C. Yang, X. Wen, and H.Yuan, “Real-time on road vehicle and motorcycle detection 

using a single camera,” in Procs. of the IEEE Int. Conf. on Industrial Technology (ICIT), 10-13 Feb 2009, pp. 1–6. 

[7] C.-C. Chiu, M.-Y. Ku, and H.-T. Chen, “Motorcycle detection and tracking system with occlusion 

segmentation,” in Int. Workshop on Video Analysis for Multimedia Interactive Services, Santorini, June 2007, pp. 

32–32. 

[8] W. Hu, T. Tan, L. Wang, and S. Maybank, “A survey on visual surveillance of object motion and behaviors,” 
IEEE Transactions on Systems, Man, and Cybernetics, Part C: Applications and Reviews, vol. 34, no. 3, pp. 334–352, 

Aug 2004. 

[9] J. Chiverton, “Helmet presence classification with motorcycle detection and tracking,” Intelligent Transport 

Systems (IET), vol. 6, no. 3, pp. 259–269, September 2012. 

[10] Z. Chen, T. Ellis, and S. Velastin, “Vehicle detection, tracking and classification in urban traffic,” in Procs. of 

the IEEE Int. Conf. on Intelligent Transportation Systems (ITS), Anchorage, AK, Sept 2012, pp. 951–956. 

[11] R. Silva, K. Aires, T. Santos, K. Abdala, R. Veras, and A. Soares, “Automatic detection of motorcyclists 

without helmet,” in Computing Conf. (CLEI), XXXIX Latin American, Oct 2013, pp. 1–7. 

[12] R. Rodrigues Veloso e Silva, K. Teixeira Aires, and R. De Melo Souza Veras, “Helmet detection on 

motorcyclists using video descriptors and classifiers,” in Procs. of the Graphics, Patterns and Videos (SIBGRAPI), 

Aug 2014, pp. 

http://www.ijirset.com/


 

8.423  


	1. INTRODUCTION
	II. RELATED WORK
	III. METHODOLOGY
	V. CONCLUSION

