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Abstract 

Corona virus disease 2019 has affected the globe severely. In this COVID-19 pandemic, governments has made lockdown 
mandate to prevent virus spread. The current outbreak of the novel corona virus – COVID-19 has bought various changes among the 
human beings and the way of their life style. There are many things that never existed before have become the routine of people in this 
pandemic. There are various mandated rules that are imposed on the people by the government for the safety purposes in which 
wearing mask and following the social-distancing are the major ones. In the big firms, or in public places, it is very important to take 
care of this kind of rules. Many public service providers need consumers to utilize the service only if they follow covid rules properly. 
Everyone should wear mask while they are at work that reduces the transmission of virus. The sad part in the world is most of the 
people are not wearing the face-masks, even after imposing various rules. Even at places, there is a fine of certain amount is imposed 
and strict rules are being followed. But there is still an ignorance can be seen clearly in the part of people and government as well. 
Therefore, it has become very important to detect mask on people face in public places. But there are only few researches going on 
related to face mask detection. So, we wanted to propose a cost-efficient model for this. The idea is all about a face mask detection. 
This model is very feasible to implement and also to use at the places. This project can be implemented in home itself in our own 
personal computers. Face mask detection is nothing but recognizing whether a person is wearing mask or not on face. It is similar to 
general object detection. In this paper, we have mentioned our research, analysis and our approach that could really help the people in 
following and maintaining the decorum among the people. 
Keywords: Mask-Detection, Deployments, Usage, Corona Virus, Cost-Efficient. 
 
Introduction 

The world health organization (WHO) conferred that corona virus 2019(Covid-19) has cover to 2.7 million persons and 
caused over 1.8 million deaths. Covid-19 is an infectious respiratory illness. To keep away from world calamity, a simple proposal to 
prevent unfold of the virus is hopelessly desired worldwide. Wearing mask can be more effective in reducing transmission of virus. 
Before corona virus, people used to wear masks to avoid pollution. Whereas others used to wear for different reasons. Covid-19 
(known as corona virus) is that the fresh epidemic virus devasted the people health. Masks can stop the transmission of virus more 
than 90%. 

 
Putting on a face mask can restrict the spread of the virus. In many cases, corona virus can be asymptomatic too. As it is 

rightly said, prevention is better than cure, one should wear a face mask while coming in contact with people. By doing this, an 
individual ensures his safety, another person’s safety, and in this way helps to curb the spread of the disease. 

 
Wearing facemask will interrupt mobile viruses and particles effectively; such these pathogens cannot enter into the other 

person. WHO propose people ought to wear face masks, if they have COVID symptoms, or if they're taking care of the people who are 
having symptoms. 

 
People are commanded by government to wear face mask in public, in several nations these rules were implemented as an 

action to the increase in cases and deaths in several areas. The procedure of checking large group of individuals is more difficult. The 
observing procedure involves the detection of person who isn't sporting a mask. Therefore, it's important to progress in automatic 
detection of wearing facemask condition. 

 
The distinctive facial features while wearing face mask wearing mask will help in automatic identification. Nowadays new 

technological revolutions in deep learning and pc vision have given chances for development in many fields. During this paper, we 
tend to project a mask detector that is ready to discover face sporting masks and contribute to public aid.  

 
The proposed model can be united with monitoring cameras to impede the COVID-19 transmission by permitting the 

recognition of people who are wearing masks not wearing face masks.  
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Existing System 
Wearing a mask on the COVID-19 epidemic is considered as a very important and protective sign that reduces compliance 

with other measure such as touching the face and also distance from the society. Mask has become a daily ornament for every 
individual. In today’s scenario a cab driver is likely to forget the car keys but cannot forget to wear mask. In such a situation, there are 
people who are not wearing mask out of ignorance or because they do not like it. 

 
Wearing mask correctly is helpful for infectious disease control, but the advantages of facemasks have been decreased, 

mostly due to not wearing it properly. To reduce such situations and to reduce the spread of disease government has imposed many 
laws. But still, we find people repeating the same. In existing systems there are many issues taking place. They are unable reach the 
goal or either they are unable to complete the implementation. 

 
These existing algorithms are either unable to deploy properly. And most of them paid cloud services that aren't any an 

excessive amount of possible.Even for the preparation of those models, we would like high configuration infrastructure. There are so 
many problems related to the server or the implementation of algorithms are occurring in these systems.Till now, we have got a model 
that is deployed in operative area. The general objective is to get less false positive face detections. 

 
The present medical mask detection is done with two face detectors; one of them is for the face itself, and also the alternative one for 
the medical mask. Each detector run colour process so as to reinforce true positives to false positives magnitude relation. So, our 
project will help to detect people who are not wearing mask in crowdie areas or in malls etc. 
 

By using this Python script to teach a face mask detector and analyse the results. The trained COVID-19 face mask detector 
will be used to implement two more additional scripts:  
 Detect COVID-19 face masks in images. 
 Detect face masks in real-time video streams. 

 
Proposed System 

Mask detection is a model which helps to bring out clear awareness of wearing masks by people in this much needed 
dangerous times. Mask detection scans a person's face and give results saying if the person is wearing a mask or not. It can be hosted 
in any gadget which has access of camera, internet and browser.This model particularly helps when there is a huge crowd and it’s 
difficult to check every person if he or she is wearing mask. This corona outbreak truly made people aware at start but due of time, 
everyone stopped caring and there are different mutants of corona are taking birth. It’s high time we start taking caring of ourselves 
again, which will save us and people around us too. This is the main motto of our idea of creating a model working to detect masks. 
We think, it is time to implement Technology in Society in this way to take a further step in make ourselves follow all the necessary 
guidelines to keep ourselves alive.  

 
Citizens of not only India, but whole world should try and adapt this kind of models, as there is a real need of society 

accepting the grave danger of the new mutants and different phases of corona. The proposed system renders a recall on top of 95% 
with a false positive rate below 5% for the detection of faces and surgical masks. The system provides period image processing; 
reaching 10fps on VGA resolution once process the total image. The Mixture of Gaussians technique for background subtraction will 
increase the performance up to 20fps on VGA pictures. VGA resolution permits for face or mask detection up to 5m from the camera. 
Thus, this became a touch expensive to deploy and during this covid pandemic amount, we want ample this modal to deploy round the 
public places because it is necessary for the individuals as same by the government. 

 
With development, the project is as much as possible we can develop the project in our own homes in our own laptops. There 

is a basic need for the internet as well some are more expensive. There are no more parts are required. All nature can be created on our 
own laptop. 

 
For shipping, there must be an online server, therewith free servers available for hosting. When the web installation is 

complete, any user can use it at free places. 
1. The major advantage is, we can use this model anywhere and it is portable.  
2. We can host it as a website and we can even use this in mobile.  
3. We can detect weather the customer is wearing the mask or not  
4. The project is feasible enough, and saves economy.  
5. The rate of speed of detection is also good.  
6. As it is a web interface, we can use this on any platform. 
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Experimental Setup 
Technologies used 

Tensor flow >= 1.15.2 
Tensor flow has been used to train the classification model it is also the backend of kerasapi, tensor flow is deep learning 

framework developed by Google mostly for end-to-end deep learning project deployments. 
 

Keras ==2.3.1 
Keras is high level deep learning api built on tensor flow to support for easy development of deep learning project with 

minimal code approach. 
 

Numpy1.18.2 
Numpy stands for numerical python library used for numerical computations needed in any typical data science project, it 

supports vector algebraically calculations. 
 

Opencv 
Open-source computer vision library is common library used to take image/video data from user and pre-process it, it stores 

the image data in numpy array format. 
 

Matplotlib==3.2.1 
It was basically developed to match the visualizations available in matlab software for python it is now widely used package 

for data visualizations, it can also be used to display an image, plot the training/testing accuracies. 
 

Scipy==1.4.1 
Scientific python is used where complex scientific/ mathematical calculations are required, like vector algebra or statistics.  
 

Scikit-learn==0.23.1 
It is a high-level python package built for machine learning basically. It has almost all the famous and most widely used 

algorithms predefined and a user can just use it by calling it. 
 

Pillow ==7.2.0 
Pillow is an image library used for loading images from files, processing other images, or creating images from scratch. 
 

Imutils==0.5.3 
A series of convenience functions to make basic image processing functions such as translation, rotation, resizing, 

skeletonization, displaying Matplotlib images, sorting contours, detecting edges, and much easier with OpenCV and both Python 2.7 
and Python 3. 

 
Argparse==1.1 

The argparse module makes it easy to write user-friendly command-line interfaces. The program defines what arguments it 
requires, and argparse will figure out how to parse those out. 

 
Fig 5.1 Life Cycle of Project 
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This image (fig. 1) contains the phases if the workflow of the model how it will be trained and how it is going to deploy and 
work.  

 
There are two phases of the project model: 

 One is the training phase in which the model is trained.  
 The other phase is the usage of planned model and using it in the real-time for the real usage purposes. 

 
Phase 1: Training the face mask detector 
 Loading the dataset: We obtained a dataset consisting of 853 images and their respective annotations from Kaggle and loaded 

that in the training program. 
 Training: After configuring a workspace, we started to work on the transfer learning with tensor flow and trained the model 

accordingly. 
 Serializing: The weights were calculated and two files were made. A file containing the weights and bias and another file 

which contained the associated labels. 
 
Phase 2: Application of the model 
 Deserialization of model: The model is loaded into a program by deserializing the data. 
 Creating a video stream/ opening an image: A video stream is created using a computer vision package at a certain frame 

rate. Each frame has to undergo calculation. We can also load an image directly. 
 Extract ROI: We take the image and predict where the face rests in the image.  
 Classification: after extracting ROI, we apply the weights and get an outcome. This outcome is then cross referenced with 

label dictionary to check which class the ROI belongs to. 
 Presentation: After a class is decided, we draw the bounding boxes on the image with label specifying the class it belongs to. 

This data is shown as a continuous stream/image. 

 
Fig. 5.2 Project Workflow 

 
The people with mask or without mask will be coming before the deployed model. The model will analyse and clearly 

classify the people who are wearing the mask or not.  
 

Results 

 
Fig. 6.1                                                   Fig. 6.2 
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Here in fig 6.1, we can see the sample of our project. Here in fig.6.1, it detected there is no mask with 99.40%, in fig.6.2 it 
detected the person wearing mask with 97.05%.  
 

  
    Fig 6.3                                                            Fig 6.4 

 
    Fig 6.5                                                         Fig 6.6 

 
Fig 6.7 

 
As we are already tested with different kinds of images like person wearing mask, not wearing mask, wearing mask 

improperly. In fig 6.3, fig 6.4, fig 6.5 we can see that person not wearing the mask or wearing ask improperly. We can see that these 
images are detected as ‘no mask’. In Fig 6.6, Fig 6.7 it is detected as mask with percentage. In fig 6.6 it is 64.24% and in Fig 6.7 it is 
98.04%. By this we can say that this project will help accurately in detecting a person wearing a mask or not. This project also helps in 
detecting from a video too. So, we can use this project with surveillance, where it detects from video. 
 
Conclusion 

The motive of this work comes from the people who are disobeying the rules that are mandatory set up by the government 
organizations to stop the spread of corona virus.Work distinguishes face masks from images and live video streams. The system 
contains a face mask detection architecture which is used to detect the mask on the face.To train the model, labelled image data are 
used where the images were facial images with masks and without a mask. In this way the system starts recognizing the difference. 
The proposed system detects a face mask with an accuracy of more than 98%.The system that we have proposed in this study will act 
as a valuable tool which helps in many ways. It helps detect individuals without mask. It also helps to reduce human work. It helps to 
strictly impose the use of a facial mask in public places for all people.  
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