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ABSTRACT 

 
The spread of COVID has caused a global disaster. This virus is spread by drops of saliva that are 

generated from an infected person. The spread is faster and greater in public places. According to 

WHO, the best way to be safe in public places is to wear a proper mask. In this project report, we 

have introduced a way of predicting if a person is wearing a mask or not by using TensorFlow and 

OpenCV. To detect if a person is wearing a mask or not, a mask is detected by a bounded box selected 

over the face.  

With the help of this project, we will be able to help the shopkeepers as well as organizations to make 

sure that the COVID norms are being followed and the government guidelines are being respected. 

We have made sure that the accuracy of this project is up to 99% and the rate of detection of many 

individuals at a time is also considerable. 

This project is an essential when it comes to the present crisis that we are facing. 
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CHAPTER 1 : INTRODUCTION  

 
COVID-19 made a huge impact on people's lives. The epidemic claimed the lives of millions of 

people and impacted the lives of billions more. All business establishments, education, the 

economy, religion, transportation, tourism, employment, entertainment, food security, and other 

industries were adversely affected. As of November 2020, fifty five point six million people have 

been infected with Coronavirus, and 1.34 million had died as a result of it, according to the WHO 

(World Health Organization). This is in comparison to the Black Death, which killed about 60% 

of Europe's population in the 14th century. It takes roughly fourteen days for the virus to mature 

in the body of its host and damage them after they become infected, and in the meantime, it 

spreads to almost everyone who comes into contact with that person. As a result, keeping track 

of COVID-19's spread is incredibly difficult. 

COVID-19 is primarily transferred through the spit of the peoples that are diseased people 

coughing or sneezing. This spreads the virus to anyone who comes into direct touch (within one 

metre) with a person who is infected with coronavirus. As a result, the virus spreads quickly 

among the general public. there has been  nationwide lockdowns gone, to find out weather the 

person is infected or not is very difficult. Face masks are an excellent way to stop a virus from 

spreading. Face masks have been found to be 96 percent efficient in preventing the spread of 

infection. Governments all across the world have imposed strict restrictions mandating everyone 

to wear masks when they leave the house but it is seen that some homosapians have hot been 

wearing the protection shields may not wear masks, and determining whether or not everyone is 

wearing a face cover is challenging. In these cases, computer vision will come in helpful. 

There are no reliable applications for detecting whether or not someone is wearing a mask. This 

project uses machine learning classification using OpenCV and TensorFlow to detect facemasks 

on humans. 

                                       
                                                       Figure 1.1. : Person with mask
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To prevent diseases like these we have to wear a face cover that can be a mask, such as COVID-19. 

The public should know whether to wear the mask for source control or COVID-19 aversion. The use 

of masks has the potential to reduce vulnerability to danger from a noxious individual during the "pre-

symptomatic" stage, as well as stigmatize individuals who use masks to prevent the spread of virus. 

The World Health Organization emphasizes the use of medical masks and respirators for health care 

assistants. Face mask detection entails identifying the location of a person's face and then assessing 

whether or not they are wearing a mask. The issue is with general object detection, which is used to 

recognise various types of things. The process of recognising a certain collection of items, such as 

faces, is known as face identification. It can be used for a variety of things, such as autonomous 

driving, education, and surveillance. 
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CHAPTER 2: BACKGROUND 

 
2.1 : COVID-19 

 
The coronavirus has infected over 266 million people globally, killing over 5 million, 

according to the World Health Organization (WHO). SARS (Severe Acute Respiratory 

Syndrome) and MERS (Middle East Respiratory Syndrome) are two dangerous respiratory 

illnesses that have spread over the Middle East (MERS). In recent years, these illnesses have 

become substantially more common As a result, people should be aware about their well-

being and breathing issues. Every country's government considers public health to be a top 

priority.. The WHO also stated that masking faces can assist to prevent the spread of 

coronavirus, and the government has made it mandatory for everyone to wear face masks 

when they go to any public place. People with breathing issues, on the other hand, should 

definitely cover their faces. As a result, several service providers and supermarkets demand 

clients to use their services while wearing masks. This is why a face mask detecting system 

is required to assist people, although just a few studies have been conducted on the subject. 

Face mask detection is a technology that detects whether or not a person is wearing a mask.. 

It's similar to an object detection system, which detects a certain type of thing. We hope that 

through constructing this system, we would be able to help in making sure people's well-

being in public places. This method can be used in a variety of places, including big markets 

and malls, schools, colleges, and stations, among others. In this research, we present a face 

mask detection system that can determine whether or not a person is wearing a mask. It's a 

two-phase technique in which we first train our system before using it to recognise faces. We 

used Keras Tensorflow and OpenCV to improve our results, and we trained our model with 

a big dataset of with and without mask faces. We chose this architecture because deploying 

our face mask detector to embedded devices could minimise the cost of manufacturing such 

face mask detection systems. 
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2.2 : PROPOSED METHODOLOGY 

 
 

 

 
                                                          

                                                  Figure 2.2: Block diagram of project
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2.3 : TECHNOLOGY TO BE USED 

 

Microsoft Visual Studio Code 
 

Visual Studio Code is a cross-platform integrated development environment (IDE) for the  Windows, 

Linux, and macOS that was developed by Microsoft. There are a lot of the features some of them are 

debugging, syntax highlighting, intelligent code completion, snippets, code refactoring, and 

embedded Git. Users can change the theme, keyboard shortcuts, and options, as well as install 

extensions for additional functionality. 

Python Libraries 

 

The Python Library is a reusable programming component that you can use in your own programs or 

tasks. Python libraries, unlike those written in languages like C++ or C, are not bound to a specific 

context. The phrase 'library' refers to a collection of simple modules. 

Table2.1 : Python Libraries Used 
 

S.NO. PYTHON 

LIBRARIES 

USES 

1. TensorFlow It can be used for a variety of applications, but it 

focuses on deep neural network training and 

inference. 

2. Keras Python library 
 
 
.. 

4.  Numpy Numpy . 

 

 

5. OpenCV OpenCV is a library of programming functions 
mainly aimed at real-time computer vision. 

6. Scipy SciPy is a free and open-source Python library 
used for scientific computing and technical 
computing. 

7. Sklearn Scikit learn library of python. 
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Arduino 

Arduino is a company, an effort, and a user community that creates single-board microcontrollers 

and microcontroller kits for building digital devices with open-source hardware and software.
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              CHAPTER 3 : ARDUINO BASED FACE MASK DETECTION 

 
3.1 : TENSORFLOW, KERAS, OPENCV 

 

TensorFlow 

Google researchers created TensorFlow, an open source framework for performing machine learning, 

deep learning, and other statistical and predictive analytics workloads. Its goal, like those of similar 

platforms, is to make it easier for users like data scientists, statisticians, and predictive modelers to 

create and implement advanced analytics applications. Google is also one of the platforms that uses 

this kind of application in their applications . it also uses auto generated emails and also recognise 

them as well.  

 

` 

Keras 

Deep neural networks , but they've proven challenging to use for developers who aren't familiar with 

machine learning. The ideas appear similar at first glance but differ when studied more closely. Keras 

(a Python-based deep learning API that sits on top of the TensorFlow machine learning platform) is 

one of the high-level neural network APIs It was made with the intention of facilitating speedy 

experimentation. When conducting research, it's critical to be able to move rapidly from concept to 

conclusion. Many implementations of standard neural-network building blocks like layers, objectives, 

activation functions, optimizers, and a slew of other tools are included in Keras to make working with 

picture and text data easier while also reducing the amount of coding required to write deep neural 

network code. The source code is hosted on GitHub, and there's a Slack channel and a GitHub issues 

page for community support. 

 

OpenCV 

OpenCV (Open source computer vision library) is a programming library that focuses on real-time 

computer vision. The library is platform agnostic. Open cv was one of the first version of computer 

that was created  These algorithms can be used to recognise and detect faces, identify items, and track 

moving objects, a it has both all the libraries as well as newest technologies among other things. 
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3.2 : DEEPLEARNING 

Deep learning is the type of machine learning that works the similar way as our brain works is helps in creating 

pattern and pictures similar our brain . We'll use TensorFlow to build a neural network model that 

will be trained on a dataset of persons wearing and not wearing facemasks.  

However, if we run my code without modifying the Model settings, we can ensure a 98 percent 

confidence level. 

  

 

3.3 : PHASES 

We have distributed this  project in to two parts, each with its own set of sub-steps, in order to train a 

custom face mask detector: 

● Training: the model in this part of the project we are gathering the images with masks and images 

without masks and making our model differentiate between them. 

● Deployment: After training the face mask detector, we loaded with the program that finds out 

whether you are wearing mask, performed face detection, and then classified each face as having or 

not having a mask. 

 

 

3.4 : DATASET 

Karem Ben Chika created the dataset that we used in the research. There are 3833 photos in this 

collection, divided into two categories:  

● Wearing a mask: 1915 images  

● not wearing a mask: 1918 images  

The motive is to develop a bespoke  that can find out  whether or not someone is having their face 

covered up with a masks  Karem devised an interesting technique to create this dataset :  

● Taking normal images of faces  

● After that, you'll need to make a bespoke computer vision. Using a Python script, I was able put a 

face cover to them, resulting in an artificial (but still useful) dataset. To create the discrption  of 

persons covering their face with a masks, facial expressions are added to the face. Face landmarks 

help us to infer the placement of facial elements such as the eyes, brows, nose, mouth, and jawline 

automatically. 
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3.5 : IMPLEMENTATION 

We'll use TensorFlow to build a neural network model that will be trained on a dataset of persons 

wearing and not wearing facemasks. 

However, if we run my code without modifying the Model settings, we can ensure a 98 percent 

confidence level. 

Then, using the trained model from the previous phase, we'll develop a face recognition 

algorithm that can recognise facemasks on people's faces.  

We used a pre-trained model that can be used in this stage without having to go through each 

step individually. 

Finally, we'll add a simple Serial Command to the facemask detection method, instructing the 

Arduino to turn on or off LEDs depending on the detection condition.  

3.6 : CNN 

CNN convolutional neural network it is a artificial neural network which is used for the purpose 

of pixel processing of a  image which helps us in differentiate between its  

CNNs are image processing, artificial intelligence (AI) systems that employ deep learning to do 

both generative and descriptive tasks, frequently with the assistance of machine vision, such as 

picture and video identification, recommender systems, and natural language processing 

(NLP).A neural network is a hardware and/or software system that mimics the behaviour of brain 

neurons. Al the other neural networks were not designed to process image but the CNN is can 

be used in image recognition.   

However, if we run my code without modifying the Model settings, we can ensure a 98 percent 

confidence level. 

Then, using the trained model from the previous phase, we'll develop a face recognition 

algorithm that can recognise facemasks on people's faces.  

We used a pre-trained model that can be used in this stage without having to go through each 

step individually. 
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A deep neural network (DNN), often known as a deep net, is a neural network with multiple 

layers, usually at least two. Deep nets process data in sophisticated ways using advanced math 

modelling. 

Deep neural networks are a type of machine learning approach that uses layers of neural networks 

to generate deeper and wider structures. Deep networks have demonstrated discriminative and 

representation learning abilities across a wide range of applications in recent years.  



11  

CHAPTER 4: RESULTS AND DISCUSSION 

 
 
By following the above mentioned methodology, we were able to achieve our desired goal of 

creating the project and have achieved the following results which are up to the standards 

predicted prior to the implementation of the project. 

 

 

 

 

 

                                                                    Figure 4.1. : With mask 
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                                                                Figure 4.2. : Without mask 

 

 

                                                                    Figure 4.3. : With partial mask 
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                                                                   Figure 4.4. : With zyada partial mask 

 

 

 

 

                                                             Figure 4.5. : Uncleji style mask 
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                                                                      Figure 4.6. : Blind mask man 
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