(‘\ International Journal of Volume 2, Tssue 1, 2024

January—June

Electrical Machine Analysis DO Gournab: 10.37591/UEMAD
and Design

STM JOURNALS

https://iournals.stmiournals.com/iiemad

Face Mask Detection on Real Time Images
and Videos using Deep Learning

Trupti Madan Kulkarni” *; Altaf O. Mulani®

Abstract

A big change has occurred in our day-to-day lives as a result of COVID-19. One of these changes is
the widespread adoption of face masks as a preventative measure against the transmission of the virus.
Because of this, face mask detection has developed into an indispensable technique in a variety of
contexts, ranging from public areas to industrial settings. Artificial intelligence (Al) and machine
learning algorithms are utilized in the process of face mask detection, which is a computer vision
technology that determines whether or not an individual is wearing a face mask during the course of
their daily activities. The implementation of this technology often involves the utilization of cameras
and software for image processing. These tools do real-time analysis of still photos or video footage to
identify instances of individuals wearing face masks. Within the context of the fight against COVID-19
and other infectious diseases, face mask detection is an essential piece of equipment. The identification
of individuals who are not wearing masks is one of the ways in which this technology can assist in the
enforcement of mask-wearing policies and protect the health and safety of the public. As the globe
continues to struggle with the epidemic, the detection of face masks is likely to become an increasingly
essential tool in our efforts to prevent the virus from spreading further. The outcome of the system that
was proposed is 95%.
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INTRODUCTION

In the medical field, the use of face masks is a critical component of infection prevention and control.
The primary purpose of a face mask is to act as a barrier, preventing the spread of infectious respiratory
droplets from the wearer to others, and vice versa. This article will delve into the various types of face
masks used in the medical field, their specific usages, and the importance of proper mask usage in
maintaining a safe and healthy environment for both patients and healthcare professionals [1-9].

*Author for Correspondence There are several types of face masks used in the
Trupti Madan Kulkarni _ medical field, each with its own specific purpose
E-mail: kulkarni.trupti2011@gmail.com and level of protection [10-21]. The most common
1pG Scholar, Department of Electronics & Telecommunication | types include:
Engineering, SKNSCOE, Pandharpur, Maharashtra, India 1. Surgica| Masks: These are disposab|e’ loose-
2Professor, Department of Electronics & Telecommunication fitti ks that th d th
Engineering, SKNSCOE, Pandharpur, Maharashtra, India dl I_ng rgats S tha (;;O'E;er e ngsefan motu ’
esigned to prevent the spread of respiratory
Received Date: June 05, 2024 H
Accapted Date: Jun 20, 2024 droplets from the wearer to others. Surgical
Published Date: July 03, 2024 masks are commonly used in healthcare
Citation: Trusti Madan Kulkarmi. Altaf 0. Mulani. Face Mask settings to protect patients from the wearer's
itation: Trupti Madan Kulkarni, Altaf O. Mulani. Face Masl . .
Detection on Real Time Images and Videos using Deep resplratory secretions and to proteot t_he
Learning. International Journal of Electrical Machine Analysis wearer from splashes or sprays of bOdIly
and Design. 2024; 2(1): 22-30p. fluids [21].

© STM Journals 2023. All Rights Reserved 22


https://journals.stmjournals.com/ijemad

Face Mask Detection on Real Time Images and Videos Kulkarni and Mulani

2. N95 Respirators: These are tight-fitting masks that filter out at least 95% of airborne particles,
including bacteria and viruses. N95 respirators are designed to provide a higher level of
protection than surgical masks and are typically used in situations where there is a high risk of
exposure to airborne contaminants, such as during surgical procedures or in the presence of
patients with highly infectious diseases [22—29].

3. Procedure Masks: These are similar to surgical masks but are designed for use during short, non-
surgical procedures where the risk of exposure to respiratory droplets is lower. Procedure masks
are typically used in settings such as dental clinics, where the risk of exposure to saliva and other
bodily fluids is present [30-37]

4. Powered Air-Purifying Respirators (PAPRSs): These are battery-powered devices that use a fan
to draw air through a filter, providing a continuous supply of clean, filtered air to the wearer.
PAPRs are typically used in situations where there is a high risk of exposure to airborne
contaminants, such as during the care of patients with highly infectious diseases.

Importance of Proper Mask Usage
Proper mask usage is essential in the medical field to prevent the spread of infectious diseases and
protect both patients and healthcare professionals [38—46]. Some key considerations for proper mask
usage include:
1. Hand Hygiene: Before donning a mask, healthcare professionals should perform hand hygiene
to prevent the spread of germs.
2. Mask Fit: Masks should fit securely over the nose and mouth, with no gaps around the edges.
This ensures that respiratory droplets are effectively trapped and do not escape.
3. Mask Care: Masks should be handled with clean hands and should not be touched or adjusted
once in place. If a mask becomes soiled or damaged, it should be replaced immediately.
4. Mask Removal: When removing a mask, healthcare professionals should avoid touching the front
of the mask, which may be contaminated. Instead, they should grasp the mask by the ear loops
or ties and carefully remove it, followed by hand hygiene.

Face masks play a crucial role in the medical field, serving as a barrier to prevent the spread of
infectious respiratory droplets and protect both patients and healthcare professionals. By understanding
the different types of face masks available and adhering to proper mask usage guidelines, healthcare
professionals can help maintain a safe and healthy environment for all. As the COVID-19 pandemic
has demonstrated, the importance of face masks in the medical field cannot be overstated, and their
proper use will continue to be a critical component of infection prevention and control in the years to
come [46-57].

The COVID-19 pandemic has brought about a significant shift in our daily lives, including the
widespread adoption of face masks as a preventive measure against the spread of the virus. As a result,
face mask detection has become an essential technology in various settings, from public spaces to
workplaces. This article provides a comprehensive overview of face mask detection, its importance,
and the various methods and applications of this technology [58-64].

Face mask detection is a computer vision technique that involves the use of artificial intelligence (Al)
and machine learning algorithms to identify whether an individual is wearing a face mask or not. This
technology is typically implemented through the use of cameras and image processing software, which
analyze images or video footage in real-time to detect the presence of face masks.

The importance of face mask detection lies in its ability to help curb the spread of COVID-19 and
other infectious diseases. By identifying individuals who are not wearing face masks, this technology
can help enforce mask-wearing policies in public spaces, workplaces, and other settings. This, in turn,
can help reduce the risk of transmission and protect the health and safety of the general public.
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There are several methods for implementing face mask detection, including:

1. Obiject Detection: This method involves training a deep learning model, such as a Convolutional
Neural Network (CNN), to recognize and classify objects in an image or video frame. In the
context of face mask detection, the model is trained to identify the presence of a face mask on a
person's face.

2. Facial Landmark Detection: This method involves detecting specific facial landmarks, such as
the eyes, nose, and mouth, and analyzing their positions to determine whether a face mask is
present. This approach can be more accurate than object detection, as it takes into account the
specific features of a person's face.

3. Template Matching: This method involves comparing an input image to a predefined template of
a face with a mask. The algorithm then determines whether the input image matches the template,
indicating the presence of a face mask.

Face mask detection has a wide range of applications, including:

1. Public Spaces: Face mask detection can be used in public spaces, such as airports, train stations,
and shopping malls, to enforce mask-wearing policies and ensure the safety of the general public.

2. Workplaces: In workplaces, face mask detection can help maintain a safe and healthy
environment for employees by identifying individuals who are not wearing masks and
encouraging them to do so.

3. Healthcare Facilities: Face mask detection can be particularly useful in healthcare facilities,
where the risk of infection is high. By ensuring that patients, visitors, and staff members wear
masks, this technology can help prevent the spread of infectious diseases.

4. Educational Institutions: Face mask detection can be implemented in schools, colleges, and
universities to enforce mask-wearing policies and protect the health and safety of students and
staff members.

Face mask detection is a crucial technology in the fight against COVID-19 and other infectious
diseases. By identifying individuals who are not wearing masks, this technology can help enforce mask-
wearing policies and protect the health and safety of the general public. As the world continues to
grapple with the pandemic, face mask detection is likely to become an increasingly important tool in
our efforts to curb the spread of the virus.

Deep Learning

Deep learning is a subset of machine learning that focuses on building and training artificial neural
networks to simulate the human brain's ability to learn and make decisions. By using multiple layers
of interconnected nodes, deep learning models can process large amounts of data and extract complex
patterns and relationships. This technology has shown immense promise in various fields such as
image and speech recognition, natural language processing, and autonomous driving [37-40].

One of the key advantages of deep learning is its ability to continuously improve and adapt to new
information. Unlike traditional machine learning algorithms that require manual feature engineering
and tuning, deep learning models can automatically learn hierarchical representations of the data
through the process of backpropagation. This means that their performance can improve with more
data and training, making them highly scalable and versatile for a wide range of tasks.

Despite its many advantages, deep learning also comes with its set of challenges. One of the main
limitations is the need for large amounts of labeled data to train the models effectively. This can be
time-consuming and expensive, especially for industries with limited access to high-quality data.
Additionally, deep learning models are often referred to as "black boxes" because it can be difficult to
interpret and understand how they arrive at their decisions. Despite these challenges, the potential for
deep learning to revolutionize industries and drive innovation is undeniable, making it a powerful tool
in the age of artificial intelligence.
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Figure 1 shows the application scenario in 2024. The considered applications are Biometric (Face
recognition) Natural Language Processing (NLP), Healthcare applications, Industrial Applications.

One application of deep learning that is revolutionizing various industries is facial recognition
technology. This technology trains algorithms to identify and verify individuals based on unique facial
features. From unlocking smartphones to enhancing security systems, facial recognition has become
an integral part of many organizations, saving time and improving accuracy.

Another significant application of deep learning is natural language processing (NLP). NLP focuses
on enabling machines to understand, interpret, and respond to human language the way humans do.
This technology is being used in chatbots, virtual assistants, and language translation services to
provide efficient and accurate communication solutions. With deep learning algorithms constantly
learning from vast amounts of data, NLP is becoming more sophisticated and capable of handling
complex language structures.

Furthermore, the healthcare industry is also benefiting from deep learning applications, particularly
in medical imaging. Deep learning algorithms are being used to analyze medical images like X-rays,
MRIs, and CT scans to assist healthcare professionals in diagnosing diseases and conditions accurately
and quickly. By harnessing the power of deep learning, healthcare providers can improve patient
outcomes, reduce diagnostic errors, and ultimately save lives. As technology continues to advance, the
possibilities for deep learning applications in healthcare are vast and promising.

DL Applications

& Healthcare

ONLP

8 Industry

Biometric Applications

Figure 1. DL Application Scenario in 2024.

Methodology

The detection of face masks through the use of deep learning applications has emerged as an
important technigue in the fight against the COVID-19 pandemic [30] as well as elsewhere. The
exceptional capabilities of deep learning algorithms, primarily deep convolutional neural networks
(DCNNs), have been demonstrated in the identification and classification of faces, both with and
without masks. It is possible for deep convolutional neural networks (DCNNs) to extract detailed
information from facial photographs because they are trained on enormous datasets of categorized
images. Facial contours, facial landmarks, and the presence or absence of a mask are all examples of
these characteristics. Through the utilization of these characteristics, deep learning algorithms are able
to reliably detect faces and ascertain whether or not a person is wearing a mask. This technique has
major implications in the field of public health, including the monitoring of compliance with mask
mandates in public areas, healthcare settings, and workplaces. Furthermore, it can be of assistance in
the automated screening and prompt detection of persons who may be sick with respiratory infections.
This is advantageous because the use of masks is frequently an essential preventative strategy. In
addition, the use of deep learning for face mask detection has the potential to improve security systems
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through the detection of persons who could be trying to conceal their identity. The ongoing research
and improvements in this field promise even better accuracy and efficiency in face mask detection,
which will lead to the enhancement of solutions that are resilient and trustworthy for an infinite number
of applications. Figures 2 and 3 show the block representation of the proposed system.

Datasets

Trainin of $ Serialized face
¢ algorithm mask classifier

Figure 2. Training of classifier.

Apply Face mask Result
Detect Face in Face ROI classifier to ROT's
Image/ Video Extraction for ""Mask" or "No-
mask" Detection
Mask
or
No-Mask

Figure 3. Classifier used.

Deep Convolutional Neural Networks (DCNN), which are deep learning-DL architectures, are being
taken into consideration in this study. DCNN is based on transfer learning. In order to evaluate the
efficacy of the model that has been proposed, we have used datasets that we have created ourselves.
These datasets have been used to carry out the evaluation. For reasons of convenience, the labels
"Training dataset" and "Testing dataset" were given to both of these datasets, respectively. When
referring to our Deep Convolutional Neural Network (DCNN), 90% of the data in each dataset was used
for training, and the remaining 10% is used for testing our model. This is the case for each dataset. A
strategy termed data augmentation was implemented in order to increase the total amount of data that
was collected. This method involves making insignificant modifications to images, such as totating,
zooming, and resizing them so that they are more compact. The problem of overfitting, which arises
during the training of the model, is mitigated by this strategy, which adds to the reduction of the
problem. All of the photographs were reduced in size, rotated through degrees, and zoomed in using the
zoom-in factor. Every single one of these processes was carried out on photographs. As can be seen in
Figure 3, the Deep Convolutional Neural Network (DCNN) is used for the identification of face masks.
It is a common misconception that deep convolutional neural networks (DCNN) are merely deep neural
networks with a large number of hidden layers. In truth, DCNN are deep networks that emulate the way
that the visual cortex in the human brain processes and identifies images. The analysis of an input image
begins with the transmission of relevant weights that are restrictions that can be learned, to various
regions of the image. Followed by the differentiation of various image properties, the processing of the
image is completed. In comparison to other classification techniques, it requires a substantially smaller
amount of preprocessing and takes a significantly shorter amount of time when using DCNN. Unlike
earlier systems, which necessitate the creation of filters through the use of manual labour, deep
convolutional neural networks (DCNN) are able to acquire the ability to generate filters through the
necessary training.

RESULTS AND DISCUSSION

In recent times, face masks have become an essential part of our daily lives due to the ongoing
COVID-19 pandemic. With the importance of wearing face masks well-established, there is a growing
need for technology that can help enforce this safety measure. One such technology is face mask
detection on real-time images and videos using deep learning algorithms. Deep learning is a subset of
artificial intelligence that is particularly well-suited for image recognition tasks, making it an ideal tool
for detecting face masks in real-time.
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By utilizing deep learning algorithms, face mask detection on real-time images and videos can be
achieved with a high level of accuracy and efficiency. These algorithms are trained on large datasets
of images containing faces with and without masks, allowing them to learn the distinguishing features
of a face with a mask. When applied to real-time images and videos, these algorithms can quickly
analyze the visual data and determine whether a person is wearing a mask or not. This real-time
detection capability is crucial for enforcing mask-wearing policies in public spaces where large crowds
gather.

Overall, the use of deep learning for face mask detection on real-time images and videos offers a
practical solution for promoting public health and safety during the pandemic. By leveraging the power
of artificial intelligence, organizations and businesses can automate the process of monitoring mask
compliance and take immediate action when violations occur. As technology continues to advance, we
can expect further developments in this area, leading to even more sophisticated and effective tools
for face mask detection. Ultimately, the integration of deep learning algorithms into everyday tasks
like mask detection demonstrates the potential of Al to enhance our lives and address pressing societal
challenges. Figure 4 and Figure 5 show the results of our proposed system.

Figure 4. Results without mask Figure 5. Results with mask.

CONCLUSION

Artificial intelligence (Al) and machine learning algorithms are utilized in the process of face mask
detection, which is a computer vision technology that determines whether or not an individual is
wearing a face mask during the course of their daily activities. The implementation of this technology
often involves the utilization of cameras and software for image processing. These tools do real-time
analysis of still photos or video footage in order to identify instances of individuals wearing face masks.
Within the context of the fight against COVID-19 and other infectious diseases, face mask detection is
an essential piece of equipment. The identification of individuals who are not wearing masks is one of
the ways in which this technology can assist in the enforcement of mask-wearing policies and protect
the health and safety of the general public. As the globe continues to struggle with the epidemic, the
detection of face masks is likely to become an increasingly essential tool in our efforts to prevent the
virus from spreading further. The result of the proposed system is 95%. In future, will implement system
by a method proposed by Dr Kazi K S called as KSK approach.
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