L= =)
,;5' B
ISIE

z

Volume: 03 Issue: 04 | April - 2024

<)
M \\P/ International Scientific Journal of Engineering and Management

ISSN: 2583-6129
DOI: 10.55041/ISJEM01427

An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

REAL-TIME FACE MASK DETECTION SYSTEM
Harshitha V1, S. Malini, MCA., M.phil.,2

1Student, Department Of Computer Applications, Adhiyamaan College Of Engineering (Autonomous),
Hosur, Tamil Nadu, India.

2Assistant Professor, Department Of Computer Applications, Adhiyamaan College Of Engineering
(Autonomous), Hosur, Tamil Nadu, India.

Abstract - In real-time face mask detection system
developed using Python, TensorFlow, and Keras,
designed to enhance public health safety during the
COVID-19 pandemic. Leveraging computer vision
techniques, the system detects faces in video streams
and accurately classifies the presence and correct
positioning of face masks. Green and red rectangular
signs overlaying individuals' faces provide real-time
feedback on mask compliance. The system's
versatility enables seamless integration into various
surveillance infrastructures, making it a practical
solution for enforcing mask-wearing mandates in
high-traffic public spaces. Its implementation using
widely accessible libraries enhances its potential for
widespread adoption, highlighting the role of
technology in mitigating the spread of infectious
diseases.
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1. INTRODUCTION

The COVID-19 pandemic has significantly impacted
global health and daily life, emphasizing the critical
importance of preventive measures such as wearing
face masks in public spaces. The World Health
Organization (WHO) and health authorities
worldwide recommend wearing masks as a key
strategy to reduce the transmission of the virus.
However, ensuring compliance with mask-wearing
protocols in public settings presents a significant
challenge, requiring innovative solutions for
effective monitoring and enforcement. In response to
this urgent need, this paper introduces a real-time
face mask detection system developed using Python,
TensorFlow, and Keras. This system represents a
significant advancement in public health safety,
offering a practical and efficient solution for
monitoring mask compliance in various settings.

At its core, the system utilizes computer vision
techniques to analyze video streams or live feeds and
detect faces. Computer vision has emerged as a
powerful tool in the field of artificial intelligence,
enabling machines to interpret and understand visual
information from the world around them. In this
context, the system employs a convolutional neural
network (CNN) architecture, implemented using
TensorFlow and Keras, to detect faces and classify
the presence of face masks. CNNs are well-suited for
image classification tasks and have been widely used
in various computer vision applications, including
facial recognition and object detection. By
leveraging these state-of-the-art techniques, the
system can accurately and efficiently process visual
data in real-time, enabling timely interventions to
ensure mask compliance.

Once a face is detected, the system evaluates the
presence and correct positioning of face masks.
Proper mask-wearing involves covering both the
nose and mouth, as recommended by health
authorities. To provide real-time feedback on mask
compliance, the system utilizes a visual indicator
overlaying the individual's face. If a mask is properly
worn, a green rectangular sign appears, indicating
compliance with safety regulations. Conversely, if
the system identifies an improperly worn or absent
mask, a red rectangular sign appears as a warning,
prompting the individual to rectify the situation
promptly. This real-time feedback mechanism is
crucial for ensuring immediate intervention and
encouraging adherence to mask-wearing protocols,
thereby enhancing public health safety.

Moreover, the system's versatility allows for
seamless integration into existing surveillance and
monitoring infrastructure. Whether deployed in
airports, hospitals, retail stores, or other high-traffic
public spaces, the system can effectively enforce
mask-wearing mandates, contributing to the overall
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effort to mitigate the spread of infectious diseases.
Its adaptability to different environments and
settings makes it a valuable tool for public health
authorities and organizations seeking to enhance
their monitoring capabilities. Additionally, its
implementation using Python and readily available
libraries such as TensorFlow and Keras enhances
accessibility and facilitates widespread adoption by
developers and organizations worldwide.

In summary, the real-time face mask detection
system presented in this paper offers a practical and
efficient solution for monitoring mask compliance in
public spaces. By leveraging computer vision
techniques and machine learning algorithms, the
system can accurately detect faces and classify the
presence of face masks in real-time. Its integration of
a visual feedback mechanism enables immediate
intervention and encourages adherence to mask-
wearing protocols, enhancing public health safety
during the COVID-19 pandemic.

2. LITERATURE SURVEY

A significant body of literature exists on face mask
detection systems, reflecting the growing interest in
leveraging technology to address public health
challenges, particularly during the COVID-19
pandemic. Many studies focus on the use of
computer vision and machine learning techniques for
detecting face masks in various settings. For
example, Wang et al. (2020) proposed a real-time
face mask detection system using deep learning,
achieving high accuracy in mask detection.
Similarly, Zhang et al. (2020) developed a system
that utilizes deep learning models to detect face
masks in crowded environments, highlighting the
importance of scalable solutions for monitoring
mask compliance.

In addition to academic research, several
commercial and open-source solutions have
emerged to address the need for mask detection in
public spaces. Companies like NVIDIA have
developed Al-powered solutions for monitoring
social distancing and mask compliance in real-time.
Open-source projects, such as those based on the
OpenCV library, provide accessible tools and
resources for developers to create their own mask
detection systems.

Furthermore, studies have explored the ethical
implications of deploying face mask detection

systems, particularly regarding privacy and
surveillance. As these systems involve capturing and
analyzing individuals' facial data, there are concerns
about potential misuse or infringement of privacy
rights. Researchers emphasize the importance of
implementing robust privacy protections and
transparent governance frameworks to mitigate these
risks.

Moreover, the impact of face mask detection systems
on public health outcomes has been a subject of
interest. Some studies suggest that these systems can
effectively enhance mask-wearing compliance,
leading to a reduction in the transmission of
respiratory diseases. However, further research is
needed to evaluate the long-term effectiveness and
societal impact of these systems in mitigating the
spread of infectious diseases.

Overall, the literature on face mask detection
systems demonstrates a diverse range of approaches
and applications, highlighting the multidisciplinary
nature of this field. From technical innovations to
ethical  considerations and  public  health
implications, researchers and practitioners continue
to explore the potential of these systems in
enhancing public health safety.

3. PROPOSED SYSTEM

The proposed face mask detection system aims to
provide a real-time solution for monitoring mask
compliance in various public settings. The system
will utilize a combination of computer vision
techniques and machine learning algorithms to
detect faces and classify the presence of face masks.
The system's architecture will be based on a
convolutional neural network (CNN), which has
shown high performance in image classification
tasks.

The system will be designed to analyze video
streams or live feeds from cameras installed in public
spaces. Upon detecting a face in the video stream,
the system will extract facial features and pass them
through the CNN for mask classification. The CNN
will be trained on a dataset of images containing
faces with and without masks to learn the
distinguishing features between the two classes.

To enhance the system's accuracy and efficiency,
preprocessing  techniques such as image
normalization and augmentation will be applied to

© 2024, ISJEM (All Rights Reserved) |www.isjem.com

| Page 2



L“
£

\\7 ISIEM \\P, International Scientific Journal of Engineering and Management

e-Journal ‘y Volume: 03 Issue: 04 | April - 2024

~
‘ssu: 2583-6135
b <

ISSN: 2583-6129
DOI: 10.55041/ISJEM01427

An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

the input images. These techniques help improve the
CNN's ability to generalize to new and unseen data,
thereby enhancing its performance in real-world
scenarios.

Once a face mask is detected, the system will provide
real-time feedback to the individual through a visual
indicator overlaid on their face in the video feed. A
green rectangular sign will indicate that the mask is
properly worn, while a red rectangular sign will
indicate that the mask is either absent or improperly
worn. This feedback mechanism aims to encourage
mask-wearing compliance and prompt individuals to
adjust their masks if necessary.

Furthermore, the system will be designed to be
scalable and adaptable to different environments and
settings. It will be able to handle varying lighting
conditions, camera angles, and facial orientations,
ensuring robust performance across a range of
scenarios. Additionally, the system will be integrated
with  existing surveillance and  monitoring
infrastructure, allowing for seamless deployment in
airports, hospitals, retail stores, and other high-
traffic public spaces.

In terms of implementation, the system will be
developed using Python programming language and
popular libraries such as TensorFlow and OpenCV.
These libraries provide a rich set of tools and
functionalities for image processing, machine
learning, and computer vision, making them ideal for
building the proposed system. Overall, the proposed
face mask detection system represents a significant
advancement in public health safety, offering a
practical and efficient solution for monitoring mask
compliance in the context of the COVID-19
pandemic.

4 WORKING

A real-time face mask detection system operates by
employing a series of sophisticated algorithms and
processes to ensure accurate and efficient detection
of mask-wearing behavior. Here's a more detailed
breakdown of its working:

Data Collection for
Facial
Images(Mask/No-

No-Mask

Model Traning and
Testing

Video Input and Preprocessing: The system begins
by receiving live video feeds from cameras installed
in public spaces. These feeds are processed to
enhance the quality of the images, which can include
resizing, normalization, and noise reduction, to
improve the accuracy of face detection and mask
classification.

Face Detection: A face detection algorithm is
applied to each video frame to identify and locate
human faces. This step involves using techniques
such as Haar cascades, deep learning-based methods
like Single Shot MultiBox Detector (SSD) or You
Only Look Once (YOLO), or more advanced
algorithms like MTCNN (Multi-Task Cascaded
Convolutional Networks). The goal is to precisely
identify the regions of the image that contain faces.

Region of Interest (ROI) Extraction: Once faces are
detected, the system extracts the region of interest
(ROI) around each detected face. This ROI contains
the facial features necessary for mask classification.

Mask Classification: The extracted ROI is then fed
into a mask classification model, typically based on
a convolutional neural network (CNN). This model
has been trained on a dataset of images with and
without masks to accurately classify whether a
person in the ROI is wearing a mask correctly,
wearing a mask incorrectly, or not wearing a mask at
all.

Real-time Feedback: Based on the classification
result, the system provides real-time feedback to
individuals in the video feed. This feedback can take
the form of visual indicators overlaid on the video,
such as colored rectangles or text, to indicate the
detected mask-wearing status.

Post-processing and Decision Making: To
improve the system's robustness, post-processing
techniques may be applied to the classification
results. This can include filtering out false positives,
handling occlusions (e.g., by other objects or hands
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covering the face), and smoothing out the feedback
to reduce flickering or abrupt changes.

Continuous Monitoring and Integration: The
system continuously processes incoming video
frames, repeating the face detection, ROI extraction,
and mask classification steps for each frame. It can
be integrated with existing surveillance systems or
deployed as a standalone solution, depending on the
specific deployment requirements.

By automating the process of mask detection and
providing real-time feedback, a real-time face mask
detection system helps enforce mask-wearing
policies in public spaces, contributing to the overall
efforts to control the spread of infectious diseases
like COVID-19.

5. CONCLUSION

The real-time face mask detection system presented
in this paper offers a practical and efficient solution
for monitoring mask compliance in various public
settings. By leveraging computer vision techniques
and machine learning algorithms, the system can
accurately detect faces and classify the presence of
face masks in real-time. Its integration of a real-time
feedback  mechanism  provides  immediate
intervention and encourages adherence to mask-
wearing protocols, enhancing public health safety
during the COVID-19 pandemic.

The system's versatility and scalability make it
suitable for deployment in a wide range of
environments, including airports, hospitals, retail
stores, and other high-traffic public spaces. Its ability
to seamlessly integrate with existing surveillance
infrastructure further enhances its utility and
effectiveness in enforcing mask-wearing mandates.

Moreover, the system's implementation using widely
accessible libraries such as Python, TensorFlow, and
Keras enhances its accessibility and facilitates
widespread  adoption by  developers and
organizations worldwide. As a result, the system has
the potential to make a significant impact in
mitigating the spread of infectious diseases and
enhancing public health safety in the face of the
ongoing pandemic and future health crises.
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