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Abstract—The safety of workers is critical, as they are often exposed to infectious materials. 
Ensuring their safety involves providing them with proper personal protective equipment (PPE) 
such as face mask. Not only wearing mask is important but also wearing correct type of mask is 
equally important. Different workers require to wear different type of mask depending upon 
the work they do. So in this case, face mask detection and classification is essential for workers 
to ensure their health and safety by preventing the transmission of infections. The AI based 
system automatically monitors and ensure compliance with mask wearing protocols. This 
includes improving the precision and reliability of detection algorithms in various conditions 
and with different types of masks. The system of detection and classification will not only 
promote the safety of workers’ health but will also reduce the risk of spreading diseases to the 
public. There are systems which only detects or classifies the masks but does not include 
detection and classification at the same time. Also different sectors require their workers to 
wear different types of mask for safety. The system of detection and classification at the same 
time will be helpful for all sectors where their workers are required to wear correct type of 
mask and follow the security protocols.  
 
Index Terms— AI- based surveillance, Face mask detection, Deep learning algorithms, 
Computer vision, Workers safety, PPE Compliance. 

I. INTRODUCTION 

For sanitation workers, face mask is essential for safeguarding their health by minimizing exposure to potentially 
harmful pathogens and particles found in waste. Face Mask ensures adherence to safety regulations, reduces the 
risk of illness transmission, and enhances operational efficiency by automating compliance monitoring. Due to 
this fierce, the paper outlines the various methods of detecting and classifying of face mask. The detection will 
help us to check if the sanitation worker is wearing mask or not and following protective measures, classifying 
will help us know if they are wearing the correct type of mask or not. The methods are implemented using deep 
learning algorithm. Not only sanitation workers will be protected but also all other sector workers will be 
protected.   Deep   learning   algorithms   processes   and   analyse  images,  making  them  suitable  for  dynamic  
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environments where quick decisions can be taken. The following are the objectives of the review study: - 

 This study aims to critically evaluate existing approaches, algorithms, and models applied in the field, 
including DL techniques like CNNs, SVMs, and ensemble methods. 

 This review aims to highlight key challenges, gaps in existing research. 

II. LITERATURE REVIEW 

YOLO-based approaches have shown promising results in face mask detection. A study using YOLO V3-tiny 
achieved an accuracy of 95%, significantly outperforming CNN, which achieved 84% accuracy (A & Jaisharma, 
2022) [1]. Another research proposed a cascaded model combining YOLO V3, Facenet, and Mobilenet, 
achieving an impressive 99.2% accuracy for mask detection (Bharathi et al., 2021) [4]. However, a comparative 
study found that an improved YOLO v4 algorithm achieved 85.87% accuracy, which was lower than CNN's 
92.65% accuracy (Kandan & Vidhya, 2023) [3]. CNN has consistently demonstrated high performance across 
multiple studies. One research comparing KNN, SVM, and CNN found that CNN achieved the highest accuracy 
of 96.83% in face mask detection (Naufal et al., 2021) [2]. Another study reported CNN achieving an 
outstanding 98.6% accuracy (Anirudh et al., 2022). The effectiveness of CNN is further supported by its superior 
performance compared to improved YOLO v4 (Kandan & Vidhya, 2023) [3]. 
Hybrid models combining deep learning architectures with traditional machine learning classifiers have also 
shown promise. A MobileNetV2-SVM hybrid model achieved 98.17% accuracy, while a MobileNetV2-KNN 
model reached 95.22% accuracy (Singh et al., 2022) [6].  
These results highlight the potential of combining feature extraction capabilities of deep learning models with 
the classification strengths of traditional algorithms. 
DL has become a leading method for detecting and classifying face masks.Su et al. (2022) proposed an algorithm 
that combines transfer learning and deep learning. Similarly, Addagarla et al. (2020) explored the use of deep 
transfer learning techniques, including YOLOv3 object detection. These studies demonstrate the power of deep 
learning in achieving accurate mask detection and classification. [17]  
Naufal et al. (2021) conducted a comparative analysis of KNN, SVM, and CNN for face mask detection. The 
study emphasizes the importance of choosing suitable classification algorithms tailored to the specific needs and 
constraints of each application. [18] 
Kayali et al. (2021) found that the ResNet50 network achieved superior results in classifying different types of 
masks.[19]  Random forest model performed well in admission prediction system developed by Dhrvesh K et al. 
in their paper [30]. In this study about individual explanatory features which can be used by the students to 
analyse and improve their performance are not provided [31]. ML gives the expertise to anticipate the features 
impacting the company based on traditional data [32].  
The deep CNNs offers promising prospects for efficient and accurate auto object identification in biodiversity 
research [33].  
The algorithms comparison conducted in the paper primarily focuses on the results of validation testing to make 
decisions regarding the selection of algorithms for detection purposes and which is a unique [ 34, 35]. 

III. TYPES OF FACE MASKS AND ITS APPLICATION 

Table I shows the images of different types of facemask, their names, what do they protect us from and the 
sectors where they are used. This table gives an insight to different sectors that can implement DL models to 
protect their workers.  
Face mask detection as well as classification can help ensure the safety of workers across various sectors, with 
each sector requiring different types of masks as outlined in Table I. 
Table II consist of various studies carried out on detecting and classifying of facemask. Each study either uses a 
single model or multiple models. These models either check for a mask or non-mask image or else it classifies 
the type of mask. In the above table the work done by the researchers include only detecting and classifying face 
mask and non-mask or the type but it does not include any security alert. 
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TABLE I. VARIOUS TYPES OF FACE MASK 

Sr 
No Image Name Uses Application 

1. 

 

N95 Respirator 
Mask 

Protects against airborne particles, 
bacteria, and viruses (e.g., COVID-19, 
TB). Used in healthcare and industrial 
settings. 

Hospitals, Industrial plants, 
Sanitation sites, Waste 
management 

2. 

 

Surgical Mask 

Protects against large respiratory 
droplets. Used in healthcare, surgery, 
and for general public use to prevent 
droplet transmission. 

Hospitals, Clinics, Public 
places (for general use) 

3. 

 

 

Cloth Mask 
Provides minimal protection, used by 
the general public for daily use to 
reduce the spread of droplets. 

Public places, Workplaces, 
Schools, Homes 

4. 

 

KN95 Respirator 
Mask 

Similar to N95, used for filtering 
airborne particles, primarily in 
industrial settings and for personal 
use. 

Industrial settings, Public 
transportation, Hospitals 

5. 

 

Dust Mask 
Protects against non-toxic dusts in 
construction, mining, and 
woodworking. 

Construction sites, 
Workshops, Mining 
operations, Agriculture 

6. 

 

P100 Respirator 
Mask 

Provides protection against both oil- 
and non-oil-based particulates, used in 
industrial environments with high 
contamination risk. 

Heavy industrial 
environments, Chemical 
plants, Mining 

7. 

 

Face Shield with 
Mask 

Used with a mask for additional 
protection against splashes, sprays, 
and large droplets. 

Healthcare settings, 
Industrial work, 
Laboratories, Dental clinics 

IV. COMPARATIVE STUDY 

TABLE II. COMPARATIVE STUDY 

Sr No Algorithm Accuracy Dataset Reference 

1. MobileNetV2 
99%  Kaggle  

[7] 
99%  RMFD  
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Sr No Algorithm Accuracy Dataset Reference 

2. 

ResNet for feature extraction RMFD: SVM 99.64%   RMFD 

[8] Decision Trees, SVM and 
Ensemble Algorithm for 
classification process 

SMFD: SVM 99.49%   SMFD 
LFW: SVM  
100%   LFW 

3. ResNet50 98.20% 

Dataset was not mentioned but the 
model was trained on  45,000 face 
images that showed images for mask 
and non- mask. 

[9] 

4.  YOLOV3 96% 
Dataset was not mentioned but model 
was trained with 650 images were 
used for mask and non-mask 

[10] 

5. ResNet101v2 98% 

FMC 

[11] 
FMD 

MFR2  

MAFA 

6. MobileNetV2 and Single Shot 
Detector (SSD) 85% Custom dataset consisting of different 

types of face mask [12] 

7. 

VGG-16 99.81%  

MAFA, Masked Face-Net, and Bing [13] 

MobileNetV2 

99.6%   
Inceptionv3 

ResNet-50 

CNN 

8. R-CNN 68.72% COCO Dataset [14] 

9.  MobileNetV2 92.64%. Kaggle’s Dataset [15] 

10. Yolo-v4 99.98% Medical Masks Dataset [16] 
Face Mask Dataset 

11. 
CNN   
 98% Kaggle’s Dataset [20] 
MobileNetV2 

12. CNN 96% Github [21] 

13. 

For Detection 
YOLOv3 with EfficientNet 96.03% Custom Dataset 

Qualified Mask or Unqualified Mask [22] For Classification 
Transfer Learning and MobileNet 97.84% 

14. MobileNet-V2 with SVM 97.11% A small dataset of 1,376 facial images [23] 

15. 
CNN 97.42% 

SMFD [24] 
VGG16 98.97% 

16. ResNet-50 with MT-CNN 81.3% Custom Dataset [25] 

17. MobileNet and Global Pooling 
block 

99% DS1 
[26] 

100% DS2 

18. 

Mask Detection 
ResNet-50 97.81% Custom Dataset [27] Mask Classification 
MobileNetV2 

19. 

Mask Detection 
YOLOv3  

97.84% 

Mask Detection 
Public Face Mask Detection Dataset 
 [28] 

Mask Classification 
MobileNet 

Mask Classification 
Custom 

20. Mask Detection 
CNN  89.24% FDDB 

LFW [29] 
 Mask Classification 

CNN 
98.63%  
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V. CONCLUSION 

This review explores automated methods for detecting and classifying different types of masks, while also 
assessing whether they are being worn correctly. Further research is needed to develop and evaluate an effective 
AI and machine learning framework for real-time face mask detection and classification. Implementing alert 
system along with detecting and classifying face mask can act as surveillance system which can helpful for the 
protection of workers across various sectors. But also the challenge is lack of dataset. The current data set 
includes image firstly for training and validating images for mask and non-mask, secondly, dataset includes 
images for different types of mask like N95, Cloth, Surgical and thirdly includes images to check if they have 
worn it correctly or not.  But there is no such dataset which includes all of the above said images in to one 
dataset. Availability of dataset will help improve the models to correctly identify and this will ultimately help the 
society in maintaining public hygiene, reducing the spread of diseases and protect the workers. 
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