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Abstract - The COVID-19 pandemic has accelerated
worldwide health concerns and is disrupting our daily lives.
Though there is a dilemma in whether wearing a mask can
reduce the risks or not, most of the scientists advise that a
mask can prevent the disease from spreading. There are other
measures like maintaining social distance, checking for the
symptoms and sanitizing frequently while we are out in public
places. It is difficult to manually check whether the people are
wearing their face mask or not. while checking the
temperature, there are chances of human error and the person
has to come near to check, which is not safe for the health
worker. This paper is focused on monitoring one of the
protocols which is the detection of face masks. This model is
developed using convolutional neural network/mobilenet. The
system is trained with over 3801 images obtained from
various sources. This might be used to automate door control
in real-time and can be employed in places like temples,
shopping complex, metro stations, airports, hospitals, etc.
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1.INTRODUCTION

COVID-19 virus propagation has slowed, although it is not
yet eradicated. [1] COVID-19 pandemic has rapidly increased
health crises globally and is affecting our day-to-day lifestyle.
A motive for survival recommendations is to wear a safe
facemask, stay protected against the transmission of
Coronavirus. [2] Right now, there are no face mask detectors
installed at the crowded places. But we believe that it is of
utmostimportance that at transportation junctions, densely
populated residential area, markets, educational institutions
and healthcare areas, it is now very important to set up face
mask detectors to ensure the safety of the public. [3] This
will aid in the tracking of safety violations, the promotion of
face mask use, and the creation of a safe working
environment. [4] focused on the real-time automated
monitoring of people to detect both safe social distancing
and face masks in public places by implementing the model
on raspberry pi4 to monitor activity and detect violations
through camera. [5] The system is trained with over 1000
image of people with mask and people with no mask. The

images are used to create trained model using convolutional
neural network.

[6] A deep learning architecture is trained on a dataset that
consists of images of people with and without masks
collected from various sources. [7] The research study uses
deep learning techniques in distinguishing facial recognition
and recognize if the person is wearing a facemask or not. [8]
Even after the pandemic, everyone should abide by the same
protocols for a hygienic life. Institutions must put in place
pre-emptive measures before people return. These include
marking the presence of employees and monitoring their
health status. [9] According to survey reports, wearing a face
mask at public places reduces the risk of transmission
significantly. The proposed model can be used for any
shopping mall, hotel, apartment entrance, etc. [10] This
paper introduces face mask detection that can be used by the
authorities to make mitigation, evaluation, prevention, and
action planning against COVID-19. The face mask recognition
in this study is developed with a machine learning algorithm
through the image classification method: MobileNetV2.

2. PROPOSED WORK

In this paper, we proposed a convolutional neural network
model which assures whether people in public are wearing
their face mask or not fig 1 describes how our technology
works automatically to prevent Covid-19 from spreading.

We begin by training the system using Keras and
TensorFlow with the dataset obtained from Kaggle. After the

training, the face detector is applied and the face mask
detector model is loaded to detect from a live video stream.

ey

Fig -1: Block diagram

© 2022,IRJET | ImpactFactor value: 7.529

ISO 9001:2008 Certified Journal | Pagel1116



’,/ International Research Journal of Engineering and Technology (IRJET)  e-ISSN: 2395-0056

JET Volume: 09 Issue: 01 | Jan 2022

www.irjet.net

p-ISSN: 2395-0072

A dataset of 3801 images of two classes are used for
training and building the model- the first class is with images
and the second class contains images of people not wearing
masks and improper wearing of masks. For data
augmentation, a training image generator is built. The image
dataset is loaded and the images are converted into arrays
and the images are preprocessed using mobilenet and
append to the data list. A rectangular box is displayed outside
the person’s face. Based on the result, the box is green if the
person is detected to wearing a mask or red if the person is
detected as not wearing a face mask. The developed model
detects the face continuously and detects the availability of
facemask

3. EXPERIMENTAL RESULTS AND ANALYSIS
3.1 COLLECTION OF DATA AND PREPROCESSING

The proposed system uses different images of faces with
different angles and different poses. The proposed system is
trained using convolutional neural network with mobilenet.
The dataset contains 3801 images. The model is trained with
two different classes-with and without masks. The category
with masks includes faces with masks of different angles and
different poses and different color masks. The category
without masks contains faces without masks, hands used as
masks and improper wearing of facemasks. 80% of the
dataset are used for training and 20% for testing.

3.2 BUILDING AND TRAINING THE MODEL

The dataset is loaded and the model is trained using
convolutional neural network with mobilenet. The images
are resized and converted into arrays. Here the initial
learning rate value is 1e-4, the batch size value is 32 and the
number of epochs is 20.

Table -1: Model Evaluation

precision | recall Fiscore support
With 0.95 0.99 0.97 358
mask
Without | 0.99 0.95 0.97 403
mask
Accuracy 0.97 761
Macro 0.97 0.97 0.97 761
average
Weighted | 0.97 0.97 0.97 761
average
Precision=TP ~ TP + FP (9]
Recall= TP -+ TP+ FN (2)

Where, TP = True Positives, FP = False Positives, FN =
False Negatives

F1 score= 2 x ((precision x recall) + (precision + recall))

(3)
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Chart -1: Training Loss and Accuracy
3.3 TESTING

The model checks for the availability of face mask and
displays green rectangular box if mask is detected or red
rectangular box if mask is not detected. The model is tested
in real-time using webcam.

4. RESULTS

Fig -2: Detected model with face mask
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Fig -3: Detected model with improper wearing of face
mask

Fig -4: Detected model without face mask

Fig -5: Detected model with hands as mask
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5. CONCLUSION

We proposed a technique in our research that automatically
detects whether or not a person is wearing a face mask. The
proposed system employs convolutional neural network
model to detect the availability of face mask. This can be
employed anywhere such as shopping malls, metro stations,
airports, and other public places. The solution aids in public
safety and health by reducing the spread of corona virus.

6. FUTURE SCOPE

In the future, the system can be employed in ways like, the
model can be improved to detect transparent masks. Further
the model can be developed for real-time monitoring using
raspberry pi along with temperature screening
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