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ABSTRACT:  

The use of face masks as an essential preventive precaution has increased dramatically because of the COVID-19 pandemic. The creation of automated methods 

for face mask identification has drawn a lot of interest as a result. This problem has been successfully solved by deep learning approaches, which can extract 

complex patterns and characteristics from photos. Using a variety of deep learning techniques, this review paper offers a thorough summary of current developments 

in face mask identification.  
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1. Introduction  

During the COVID-19 pandemic, face masks were worn by many people, which has led to the necessity for automated devices that can determine if 

people are wearing masks or not. Systems for detecting face masks are essential for maintaining public safety and health. Deep learning methods have 

become effective instruments with strong performance and excellent accuracy for this kind of work. The availability of diverse and well-annotated datasets 

is a critical component in the development of efficient face mask identification programs [1-4]. An overview of widely used datasets in the subject is 

given in this part, along with a discussion of their attributes, scope, and applicability to actual situations. Compare deep learning techniques with 

conventional computer vision algorithms for face mask identification. Draw attention to the shortcomings of conventional methods and highlight the 

benefits of deep learning for managing complicated situations, changing lighting conditions, and a variety of face mask designs. In figure 1 shows the 

Artificial Intelligence vs Machine Learning vs Deep Learning. Figure 2 shows the generic diagram of system [1]. 

 

Fig. 1: Artificial Intelligence vs Machine Learning vs Deep Learning by Gede Yoga Arisudana [4]  
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Fig. 2: Generic Diagram of system [1]. 

2. Convolutional Neural Networks (CNNs) for Face Mask Detection:  

Investigate the application of Convolutional Neural Networks (CNNs) in face mask detection. Discuss how various designs, such as VGG, ResNet, and 

Mobile Net, perform in terms of accuracy, speed, and computational efficiency. Examine the effectiveness of transfer learning and pre-trained models in 

face mask identification. Discuss how models that have been pre-trained on large datasets (such as ImageNet) can be fine-tuned for face mask 

identification tasks without requiring considerable labelled data. Examine real-time face mask detection systems, emphasizing the need of low latency in 

applications including public spaces, transportation, and healthcare.  

Discuss optimization strategies and techniques for reaching real-time performance. Address current face mask detection obstacles, such as occlusions, 

various mask kinds, and real-world deployment issues. Propose potential answers and future directions for study and development in this area. Investigate 

the ethical implications of using face mask detection technologies, including concerns of privacy and consent. Discuss ways for reducing potential bias 

and ensuring responsible deployment. Summarize the review's important findings and emphasize the importance of deep learning techniques in improving 

face mask detection systems. Discuss potential uses beyond the COVID-19 pandemic and recommend areas for future investigation. 

3. Literature Review 

The COVID-19 pandemic has accelerated the research and application of virus-mitigation methods. One critical area of research has been the 

implementation of deep learning-based face mask detection systems. This literature review looks at current advances, approaches, and issues in the field 

of face mask identification. 

Face mask detection is a type of object recognition that employs image processing techniques. Digital image processing can be classified into two types: 

traditional image processing and deep learning-based picture analysis. Unlike classical image analysis, which uses complex formulas to recognize and 

interpret images, deep learning-based approaches use models that imitate the functioning of the human brain. Deep Learning models have been employed 

in the majority of previous studies. After properly recognizing the face in the image or video, Kaur et al. [3] use a CNN-based technique to determine 

whether the face was concealed. 

1. Early attempts at face mask identification used typical computer vision algorithms. These techniques comprised Haar cascades, histogram-

based analysis, and feature extraction algorithms. While these methods were initially successful, they struggled with real-world differences 

such as different mask types, occlusions, and changes in lighting conditions. 

2. 3. Transfer Learning and Pre-trained Models: Using pre-trained models on big datasets, such as ImageNet, can effectively overcome data 

scarcity difficulties in face mask identification. Authors such as Oquab et al. (2014) and Razavian et al. (2014) have shown that pre-trained 

models may be fine-tuned for specific tasks, greatly enhancing accuracy with limited labeled data. 

3. 4. Real-time Face Mask Detection Systems: Deploying face mask detection systems in real-time applications, such public areas and healthcare, 

requires low latency and great efficiency. Redmon et al. (2016) presented YOLO (You Only Look Once), a real-time object detection system 

that has been developed for face mask recognition, with promising results in terms of speed and accuracy. 

4. Face Mask recognition obstacles: Despite progress, face mask recognition systems still face obstacles such as various mask types, varying 

occlusions, and real-world deployment issues. Geirhos et al. (2019) underline the relevance of robustness and generalization when dealing 

with unforeseen events and environmental variables.  
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5. Ethical and Privacy Concerns: As the use of face mask detection technology grows, ethical and privacy concerns become increasingly 

prominent. Authors such as Jobin et al. (2019) emphasize the importance of transparent deployment, bias elimination, and informed consent 

in ensuring responsible and fair usage. 

This literature review presents a detailed history of face mask identification strategies, from traditional computer vision techniques to the dominance of 

deep learning models. While tremendous progress has been made, obstacles still exist, and ethical concerns must drive the implementation of these 

technologies to ensure a balance of public health and private privacy. 

4. Problem Statement 

COVID-19 is a highly contagious disease, and the World Health Organization and other health organizations urge that people use face masks to prevent 

transmission. All governments strive to ensure that face masks are worn in public locations, but it is difficult to manually identify those who are not 

wearing face masks in busy areas. Scientists are working on automatic systems to detect and enforce the use of face masks in public places. The challenge 

can be stated as follows: given a face photo as input, the classification model must categorize the facial image in a mask detection job. 

1. MaskNet: CNN for Real-Time Face Mask 

Coronavirus disease 2019 (COVID-19) is currently affecting various countries throughout the world. Wearing face masks during the COVID-19 pandemic 

is one of the key protection methods recommended by several public health authorities and governments. MaskNet uses Convolutional Neural Networks 

(CNNs) to achieve high accuracy in face mask identification. The deep learning algorithms used allow the model to acquire detailed patterns and traits, 

resulting in accurate detection of people wearing or not wearing masks. Deep learning algorithms enable MaskNet to adapt to a variety of ambient 

variables, such as lighting changes, different types of face masks, and probable occlusions. This adaptability improves the model's robustness, making it 

useful in real-world circumstances. 

 

Fig. 3: MaskNet: CNN for Real-Time Face Mask [2] 

2. Advantages of MaskNet: CNN for Real-Time Face Mask Detection       

MaskNet's is designed for real-time face mask recognition, making it ideal for applications that require minimal latency. This is especially useful in busy 

public places, hospital settings, and security surveillance, when quick and accurate identification is required. The following Advantages of MaskNet.  

• High Accuracy and Precision 

• Real-time Performance 

• Real-time Performance 

• Transfer Learning for Efficiency 

• Reduced False Positives and Negatives  

• Privacy Considerations 

3. Applications of MaskNet: CNN for Real-Time Face Mask Detection       

MaskNet can be installed in a variety of public places, including airports, train stations, and retail malls, to verify compliance with face mask requirements. 

The model's real-time capacity allows for the rapid identification of persons who do not wear masks. 

• Public Spaces 

• Healthcare Settings 

• Security and Surveillance 

• Smart Cities and Transportation 

• Workplaces and Educational Institutions 
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• Event Venues 

• Customizable Deployment 

5. Conclusion:  

Finally, the increased use of face masks during the COVID-19 pandemic demanded the development of automated mask detection algorithms, with deep 

learning proving to be a particularly successful option. This comprehensive study paper provides an informative summary of recent advances in face 

mask recognition using various deep learning algorithms. The relevance of these systems arises from their critical role in ensuring public health and 

safety. The research stressed the need of well-annotated datasets in the creation of effective face mask identification methods. It also compared deep 

learning approaches to standard computer vision methods, highlighting the latter's shortcomings and emphasizing the benefits of deep learning in dealing 

with complicated scenarios. 
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