g’ ‘3@
g
1]

' lﬂ?“@ International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 05 Issue: 12 | Dec - 2021

ISSN: 2582-3930

Face Mask Detection and Face Recognition using Machine Learning

Shubham Thorvel, Prof.Jitendra Musale?, Tabrez Shaikh?

Rutuja Kutwal 4, Taher Travadi ®

Department of Computer Engineering
Anantrao Pawar College of Engineering and Research, Pune

* K ¥

Abstract - This Research establishes a ,,Safety system for
mask detection during this COVID-19 pandemic®™. Face mask
detection has seen an overwhelming growth in the realm of
Computer vision and deep learning, since the unprecedented
COVID-19 global pandemic that has mandated wearing masks
in public places. To tackle the situation, We have come up
with system which uses several algorithms and techniques to
identify unmasked individuals using various mask detection
models and such peoples will be charged by fines for violating
rules. The proposed approach in this project adopts
frameworks of deep learning, TensorFlow, Keras, and
OpenCV libraries to detect face masks in real-time. To detect
masks, initially, the model is trained using the Multi- Task
Cascade Convolutional Neural Network (MTCNN) algorithm
with the database of faces provided. The face is first detected
using OpenCV (Open-Source Computer Vision) and those
image frames are stored and passed to the mask detection
classifier for classification. For facial detection, the Viola-
Jones algorithm is used which is also known as the Haar
Cascade algorithm..
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L.INTRODUCTION

In the today's scenario, where the whole world has been
under lockdown for more than period of 1 and half year due to
the worldwide spread of deadly COVID-19 virus. All the
institute and organizations (Educational as well as Corporates)
have been working remotely for this whole period from safety
of their home. The only weapon we had against this virus was
Hand-Sanitizers and Mask using these we have survived
through these time. Now as the Antivirus Vaccines have been
produced we can see decrease in number of infectants
gradually and also the peoples have started to come into the
organizations physically. But still we know that even after
taking shots of vaccine it is mandatory to follow the Covid
norms of social distancing and wearing of masks. The
organizations have these responsibility to check whether the
employees or students in case of educational organization are
following these rules while entering into the premises of
organization. Manually checking whether the person is
wearing mask or not is a hectic task and require a manpower.

Here comes the use of our system of face mask detection
and imposing fine on the person whoever will violate the rules
of proper mask wearing. Such system can be installed on the
entrance of the gate of the organization. Computer vision is
one of the emerging frameworks in the field of object detection
and is widely being used in various aspects of research in
artificial intelligence. There have been both supervised and

unsupervised approaches of machine learning in the past for
object detection in an image. An enhanced supervised machine
learning technique of object detection has been deployed in
this project. In order to detect masks, initially a model is
trained using CNN algorithms with datasets of faces provided.
Face mask is first detected using openCV (Open-Source
Computer Vision) and those image frames are stored and
passed to mask detection classifier for classification. For facial
detection, Viola Jones algorithm is used which is also known
as Haar-Cascade algorithm. We have used a mask classifier
model to differentiate faces with masks and without masks. If a
person without mask is detected its face is recognized using
face-recognition models and compared with existing database
and corresponding fine is imposed on that person.

2. Proposed System

In the proposed system we are going to build a Face
Recognition and Face-Mask detection ML model integrated
with Ul detected without a mask, the name/id of that person is
identified using face recognition and a corresponding fine will
be charged towards that person by concerned authority. Using
suitable Ul the information of registered user and their
corresponding fine can be seen. This data will help to control
the misbehaviour's of people regarding wearing of mask. The
system is divided into following parts:

i. Face Mask Detection

ii.  Face Recognition

iii.  Fine Calculation

iv.  Graphical User Interface (GUI)

The System consists of various steps that are Image Capture,
Face Mask Detection, Face Recognition, Comparison of Image
and Fine Implementation these can be achieved by ML
techniques . The Peoples in the organizations after being
registered on the system their face images data is collected and
stored into the database. At the entrance of organizations
people entering in will be monitored using any suitable camera
and if people without mask are detected by face mask detection
model such people will be recognized by face recognition
model by matching their faces with already available database
and fine will be charged for them by face identification
Proposed model involves two stage process for detecting
person wearing face mask or not using webcam
1) Identifying faces from the input frame.
i) Detecting mask on the recognized face region and
classifying accordingly

Dataset has been divided as the training and the
testing datasets. To train efficiently and effectively, we have
considered 80% of total images as training dataset and the 20%
of total images as testing data set to test the prediction
accuracy. For simplicity, the images in our training data
collection are classified into two categories as “with mask” and
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“without mask”. used a lightweight image classifier,
MobileNetV2, which gives high accuracy and is well suited for
mobile devices. In pre-processing steps, resized image to 224 x
224 pixels to maintain consistency. Trained model is deployed
using OpenCV .Model is applied on the real time video frames
captured using webcam to detect people in the frame wearing
mask or not. 8 APCOER, Department of Computer
Engineering 2021-22

For the face recognition following processes are
involved :

i) Face Detection

ii) Facial Feature Extraction from captured images.

iii) Classification & matching of images based on

database of face images
Transferred learning using pre-trained convolution neural
network as feature extractor has been applied to face
recognition. Two public well-known face databases will be
used for face recognition of faces in this system. CNNs are
supervised machine learning techniques that can extract deep
knowledge from a dataset through rigorous example based
training. This machine learning approach mimics the human
brain when learning. CNNs have been successfully applied to
feature extraction, face recognition, classification, and
segmentation,
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Fig -1: Proposed System

3. CONCLUSIONS

The project is focused on providing a better
solution for regulating the use of mask by the people
using face mask detection and imposing fine on the
particular person whoever will violate the rule by their
face recognition. This system will automate the hectic
task of checking the mask manually thus reducing the
efforts and increasing the time efficiency and accuracy.
The system can work very efficiently using the power
of Machine Learning techniques and algorithms like
tensorflow, keras, CNN, OpenCV etc. The Compute
Vision library founds to be pioneer in the field of Image
and Video Processing with the help of this this system
can be made very useful and robust in features.

This embedded vision-based application can be
used in any working environment such as public place,
station, corporate environment, streets, shopping malls,

and examination centers, where accuracy and precision
are highly desired to serve the purpose. It can be used in
smart city innovation, and it would boost up the
development process in many developing countries. Our
framework presents a chance to be more ready for the
next crisis or to evaluate the effects of huge scope social
change in respecting sanitary protection rules.
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