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ABSTRACT 

Safety helmet detection is important in many settings, 

including the workplace, the field, and the highway. In order 

to achieve precise and robust recognition in various and 

changing situations, helmet detection has been 

revolutionized using deep learning, in particular 

convolutional neural networks. By automating the process 

of helmet detection, organizations can improve efficiency 

and reduce the risks associated with non-compliance. This 

study proposes a novel approach leveraging deep learning 

techniques for the development of a robust algorithm 

aimed at detecting helmets and motorbikes. The utilization 

of deep learning methodologies has shown promising 

results in object recognition tasks, and this research aims to 

harness this potential to enhance safety and efficiency in 

various settings involving motorbike-related activities. The 

outcomes of this research endeavor are anticipated to 

contribute significantly to improving safety measures, 

traffic monitoring systems, and overall awareness in 

motorbike-related environments. 

Keywords: Motorbike, Algorithm, Helmet detection, 

License plate, Database. 

I. INTRODUCTION 

Deep learning is a subset of machine learning that has 

shown exceptional capabilities in image recognition tasks. 

At its core, deep learning relies on artificial neural networks, 

which are designed to mimic the functioning of the human 
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brain. These neural networks are composed of multiple 

layers of interconnected nodes that process and analyze 

data. When applied to image recognition, deep learning 

models can automatically learn and extract relevant 

features from images, allowing for the detection of objects 

or patterns with remarkable accuracy. In the context of 

helmet detection, deep learning models can be trained to 

recognize the distinct shapes, colors, and positions of 

helmets, even in challenging environments with varying 

lighting conditions, angles, and backgrounds. 

The utilization of deep learning techniques has sparked 

significant advancements in computer vision applications, 

particularly in object detection and recognition. In the 

realm of transportation safety and surveillance, the 

development of algorithms capable of identifying crucial 

elements such as helmets and motorbikes holds substantial 

importance. This introduction focuses on exploring the 

implementation of deep learning methodologies to create 

a robust detection algorithm specifically tailored for 

recognizing helmets and motorbikes within images or video 

frames. 

Motorbikes are a common mode of transportation 

worldwide, but safety concerns persist, particularly 

regarding the use of protective gear like helmets. The 

effective enforcement of helmet-wearing regulations and 

monitoring compliance on a large scale have been 

challenging tasks for authorities. Furthermore, surveillance 

systems in various environments, including traffic 

monitoring and security, could greatly benefit from 

accurate detection of motorbikes for improved situational 

awareness. Deep learning, particularly convolutional neural 

networks (CNNs), has demonstrated remarkable 

capabilities in object detection tasks. By leveraging the 

hierarchical feature learning and abstraction abilities of 

CNNs, there's a potential to develop an algorithm that can 

accurately identify both motorbikes and helmets within 

complex visual data. 

This research aims to delve into the development and 

implementation of an algorithm that utilizes deep learning 

architectures for robust helmet and motorbike detection. 

The proposed algorithm seeks to address challenges related 

to accuracy, scalability, and real-time processing in diverse 
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environmental conditions. The objectives of this study 

encompass harnessing the power of deep learning models 

to: 

• Accurately identify and differentiate between 

motorbikes and other objects within images or 

video frames. 

• Detect the presence or absence of helmets worn by 

riders in motorbike-related visual data. 

• Enhance safety measures and surveillance systems 

in traffic monitoring, safety enforcement, and 

security domains. 

Through this exploration of deep learning techniques 

tailored for helmet and motorbike detection, this research 

endeavours to contribute to the development of innovative 

solutions that can significantly impact transportation safety 

and surveillance applications. 

II. REVIEW OF LITERATURE 

Huang, Li et al., (2021) Safety accidents resulting from risky 

practices of employees often occur in the manufacturing 

and construction sectors of many industries. Within a 

multifaceted construction site setting, the inadequate 

execution of tasks by staff may result in significant safety 

hazards being embedded across the whole of the 

production process. The use of deep learning algorithms as 

a substitute for human monitoring of site safety 

requirements is a robust assurance for adhering to safety 

protocols in production. The initial step involves utilizing 

the enhanced YOLO v3 algorithm to generate the predicted 

anchor box for the target object. Subsequently, pixel 

feature statistics are conducted on the anchor box, and 

weight coefficients are applied to calculate the confidence 

level of proper helmet usage within each predicted anchor 

box region. Finally, a determination is made based on an 

established threshold to ascertain whether workers adhere 

to the prescribed standards for wearing helmets. The 

findings of this study demonstrate that the deep learning-

based algorithm for helmet wearing detection, as described 

in this paper, enhances the scale of the feature map, refines 

the prior dimensional algorithm for a specific helmet 

dataset, and enhances the loss function. Additionally, it 
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integrates pixel feature statistics from image processing to 

effectively determine whether the helmet is worn 

according to the established standard. The ultimate 

outcome is that the mean average precision (mAP) achieves 

a value of 93.1%, while the frames per second (FPS) reaches 

a rate of 55 f/s. In the task of helmet identification, the 

modified YOLO v3 algorithm exhibits an improvement in 

mean average precision (mAP) by 3.5% and an increase in 

frames per second (FPS) by 3. The results demonstrate that 

the enhanced detection algorithm significantly improves 

both the speed and accuracy of the helmet detection job. 

Li, Yange & Wei et al., (2020) In order to prevent 

construction site injuries, it is crucial to conduct regular 

visual inspections of the workplace and provide timely 

reminders about the need of wearing safety helmets. The 

problem is that video surveillance systems generate a great 

deal of unstructured visual data on-site for this purpose, 

hence an automated solution based on computer vision is 

needed for real-time detection. While numerous deep 

learning-based models have been built to identify helmets 

for use in traffic surveillance, an effective solution for the 

industry application has received less attention due to the 

complexity of the scene on a building site. In this context, 

we create a deep learning-based approach to recognize a 

hard hat in real time on a building site. The given technique 

makes use of convolutional neural networks using the SSD-

MobileNet algorithm. A dataset of 3261 photos of safety 

helmets is produced and made available to the public; these 

images come from two different sources: manual capture 

from the video monitoring system at the workplace and 

open images gathered via web crawler technology. With a 

sampling ratio of about 8: 1: 1, the images are split into a 

training set, validation set, and test set. The experimental 

findings show that the given deep learning-based model, 

which makes use of the SSD-MobileNet algorithm, can 

effectively and reliably identify cases of dangerous 

operation and failure to wear a helmet on a construction 

site. 

Zheming, Fan et al., (2020) The field of object detection has 

seen tremendous advancement and widespread use in 

recent years. Because helmets are mandated for workers 

on construction sites and cyclists on the streets, detection 

of their usage is beneficial in many situations. However, the 
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detection accuracy of existing methods still has to be 

enhanced for the challenge of helmet wearing detection in 

complicated situations like construction sites and 

workshops. We examine the mechanism and efficiency of 

many detection methods, and then zero in on two practical, 

complementary base techniques. To identify huge heads 

and helmets, we use a single fundamental method. We also 

use the other foundation approach to identify relatively tiny 

heads, and we augment it with a second convolutional 

neural network to identify whether or not a helmet is 

present. We then use an ensemble technique to combine 

the results of these two foundational techniques. First, we 

provide a strategy for combining head and helmet data 

from the foundational algorithms, and then we suggest a 

linear function for estimating the certainty of head and 

helmet identifications. Experiments on a benchmark data 

set demonstrate that our method improves upon the 

accuracy of the basic methods and outperforms several 

others, with an average precision of 0.93. Our method, 

when combined with GPU acceleration, allows for practical 

real-time processing on modern machines. 

Talaulikar, Abhijeet et al., (2019) This research presents a 

proposed methodology for the automated detection of 

bicyclists who are not using protective headgear. The 

methodology involves extracting video footage from a 

security camera positioned on roadways and use a 

background subtraction technique to detect and classify 

cars in motion. Motorcycles are identified among other cars 

by extracting several attributes from the foreground blobs. 

The head area of the motorbike object is selected for the 

purpose of extracting characteristics relevant to helmets. In 

order to enhance performance and accuracy, we use 

principal component analysis (PCA) on the generated 

features. In order to identify helmets inside motorcycle 

objects, several machine learning approaches are used on 

the chosen attributes, followed by a feasibility study. 

KC, Dharma et al., (2018) Road traffic accidents are a 

significant contributor to human mortality. Motorcycle 

accidents are prevalent within the realm of road accidents 

and are known to result in significant bodily harm. The 

helmet serves as the primary means of protection for 

motorcyclists. The use of helmets by motorcyclists is 

mandated in the majority of nations; yet, a significant 
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number of individuals choose not to comply with this legal 

need due to a variety of factors. In this study, we outline the 

creation of a system that utilizes image processing 

techniques and deep convolutional neural networks (CNNs) 

to detect instances of non-compliance with helmet 

legislation among motorcyclists. The system consists of 

three components: motorbike detection, categorization of 

helmet use (helmet vs. no-helmet), and identification of 

motorcycle license plates. The system is assessed based on 

its accuracy and speed. Since 2016, the technology has been 

implemented at several sites in Bangkok and Phuket, 

Thailand. Preliminary findings suggest that there is a 

growing adherence to motorcycle helmet legislation. 

III. ALGORITHM FOR MOTORBIKE DETECTION 

The selected frame is fed into a YOLOv3 Motorcycle 

detection model, using "Motorcycle" as the target class. As 

can be seen in Fig 1 and Fig 2, the final result is an image 

with the necessary class detection as well as an indication 

of the accuracy of that detection in the form of a bounding 

box and a probability value. This frame has been identified 

as having ‘motorcycle' class. 

 

Figure 1 Motorbike Detection Algorithm 
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Figure 2 Code to Continue Motorbike Detection 

 

Figure 3 Helmet ROI cropping 
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Figure 4 Code for Helmet Detection 

After determining the kind of motorcycle, the photos of the 

riders will be fed into a helmet detection model. It was 

discovered that the helmet detection model had several 

false positives during testing. In order to acquire only the 

head and shoulders, as seen in Fig. (Rider.jpg), the person's 

picture was cropped. This prevents false detection and 

incorrect results in situations when the rider is carrying or 

storing their helmet instead of wearing it while operating 

their motorbike. 

There are now two possible outcomes: 

First scenario: when a motorcyclist is wearing protective 

headgear. 

The Second Scenario: When a Motorcyclist Is Not Protected 

By a Helmet 
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IV. ALGORITHM FOR HELMET DETECTION 

 

Figure 5 Helmet yolov3 prediction 

The results of running the cropped picture through the 

helmet detection model are shown. As shown in 

(Rider2.jpg), the helmet's detection probability and its 

bounding box are revealed. In Case 2, if the rider is 

protected by a helmet, no more action is required.  

License Plate Recognition 

If the protective headwear has been located, you may skip 

this procedure. If the helmet is not located, the motorbike 

picture is sent on to the license plate detection stage. This 

library is used to read a license plate number from an 

image. Bring it back and put it away for later. 



Journal of Namibian Studies, 35 (2023): 208-221     ISSN: 2197-5523 (online) 

Special Issue on Engineering, Technology and Sciences 

 

217 
 

 
Figure 6 Code for Number Plate Recognition 

Plate Recognizer is an open-source toolkit for Automatic 

License Plate Recognition. The database can scan through 

photos and videos to locate vehicle registration numbers. 

The result is a string that may be used to represent any 

number plate. The identified LP numbers are then entered 

into a database, from which more information on the 

offender may be retrieved. 



Journal of Namibian Studies, 35 (2023): 208-221     ISSN: 2197-5523 (online) 

Special Issue on Engineering, Technology and Sciences 

 

218 
 

 
Figure 7 Spreadsheet-based database 

 

Figure 8 License plate readers 
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Figure 9 Data mining using Google Sheets 

To get the criminal's details, the model now queries the 

aforementioned Database. The Selenium WebDriver can 

automate any modern browser. WebDriver is an API and 

protocol that provides a standardized, multilingual 

interface for controlling browser operations. 

Web scraping is a technique that may be used to transform 

the unstructured data found in HTML into a format that is 

more conducive to being imported into an Excel 

spreadsheet. 

V. CONCLUSION 

In conclusion, the development of a helmet and motorbike 

detection algorithm using deep learning techniques 

represents a promising advancement in enhancing safety 

measures and surveillance systems. Throughout this study, 

the utilization of convolutional neural networks (CNNs) and 

sophisticated machine learning models showcased notable 

potential in accurately identifying and distinguishing 

between motorbikes and helmets within visual data. The 

findings suggest that the proposed algorithm holds 

significant promise for real-world applications, such as in 

traffic monitoring systems, safety enforcement, and 

surveillance in motorbike-related environments. By 

effectively detecting the presence or absence of helmets 

and recognizing motorbikes, this algorithm has the 
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potential to contribute substantially to improving safety 

protocols and ensuring compliance with safety regulations. 

However, further refinement and optimization of the 

algorithm are essential to increase its robustness and 

accuracy in diverse environmental conditions and varying 

image qualities. Additionally, incorporating real-time 

capabilities and extensive testing across different scenarios 

will be crucial to validate its practical applicability. In 

essence, this research lays a foundation for the 

development of advanced algorithms that can significantly 

enhance safety measures and surveillance systems in 

motorbike-related contexts. Continued research and 

development in this domain can lead to impactful 

contributions in improving safety standards and minimizing 

risks associated with motorbike usage. 
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