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Abstract 
The outbreak of the COVID-19 pandemic has brought the entire global health system to a 
standstill. It is now critical to stop the virus from spreading.Wearing a mask, washing our 
hands frequently, and keeping social distances have all become the main focus around the 
world. World Health Organization (WHO) highly recommends wearing a mask covering the 
mouthandnoseto tackle the transmission of the novel coronavirus. In this research study, the 
Haar-Cascade algorithm, also known as the Voila-Jones algorithm, and OpenCV library 
classifiers are implemented to find whether someone is wearing a mask or not. The dataset 
used has 3835 images comprising of human faces with and without masks. The results show 
that the trained model is 98% accurate in face mask detection. This study is serviceable in 
real-time applications which stand in need of face mask detection, mainly in densely 
populated places like educational institutions, airports, and public places. 
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1. Introduction 

Covid illness (COVID-19) is an irresistible sickness brought about by extreme intense respiratory 
condition Covid 2 (SARS-CoV-2). The newfound Covid had influenced everybody across the globe 
and upset the economy of numerous nations.SARS-CoV-2, according to many studies throughout the 
world, spreads by air and can easily spread over large distances in poorly ventilated areas and 
crowded settings. Coronavirus affects various individuals in unexpected ways. The majorityof 
infected patients will experience mild to severe illness. and recover without hospitalization. Most 
typical symptoms include fever, dry cough, and tiredness. Other symptoms may include aches and 
pains, sore throat, diarrhoea, and ability to sense taste and smell. Severe cases may lead to some 
serious symptoms like shortness of breath, chest pain or pressure and sometimes loss of speech. 
Typically, it requires 5–6 days for somebody who contracted the infection for side effects to show, but 
it can take up to as long as 14 days [1]. Besides, even people with no symptoms can transmit the 
infection which makes it hard to prevent people from getting infected. As directed by World Health 
Organisation (WHO) wearing a mask and following social distancing plays a key role in preventing 
massive spread of disease. Many studies have proved that wearing a mask can help prevent virus 
spread. The effectiveness of wearing N95 mask in preventing virus transmission is 91%, whereas 
surgical mask has 68% of effectiveness. Wearing mask can reduce the chance of getting disease. 
Accordingly, the usage of masks and hand sanitizers have demonstrated to be effective in avoiding the 
spread of the infection. Hence, a face mask detecting system is required which will alert the people 

                                                      
International Conference on Emerging Technologies: AI, IoT, and CPS for Science & Technology Applications, September 06–07, 2021, 
NITTTR Chandigarh, India 
EMAIL: hruthikhsu07@gmail.com; shrutisuman23@gmail.com; vishnu.yadavalli007@gmail.com; jayadharani245@gmail.com 
ORCID: 0000-0001-5704-3085; 0000-0002-6631-3486; 0000-0002-1293-4180; 0000-0002-6365-3020 

 
©2021 Copyright for this paper by its authors. 
Use permitted under Creative Commons License Attribution 4.0 International (CC BY 4.0).  

 CEUR Workshop Proceedings (CEUR-WS.org)  
 



and helps in preventing the pandemic. We will explore real-time face mask detection using deep 
learning and OpenCV in this paper. 

 Deep learning is subbranch of machine learning that works with algorithms that are inspired 
by the human brain. Deep learning helps in breakdown of problems in many fields. Deep learning 
offer image detection, image classification and Convolutional Neural Networks (CNN). The 
Convolutional Neural Networks (CNN) are mainly used in computer detection and classification 
tasks. In this paper Deep learning techniques are used to differentiate faces wearing a mask and not 
wearing a mask. Convolutional Neural Networks (CNN) are used to include the efficient number of 
Convolutional Neural Layers for accurate detection. 

OpenCV is a library of programming functions which mainly aimed at real time computer vision, 
Machine Learning and Image processing. The computer vision mainly aims at manipulating and 
retrieve data from a real time source. It can be used in Autonomous driving vehicles. OpenCV is used 
for detection of faces, objects, and handwritings. It plays a key role in detection of face with and 
without mask. 

           By summarising we firstly create a CNN for detection of facial images and then employee 
Deep learning algorithms for detection of faces with and without masks using Tensor flow and Open 
CV libraries. 

2. Background 
2.1. OpenCV 

Open CV is a library of programming functions which is mainly aimed at real-time computer 
vision, Machine Learning, and Image processing. Initially, OpenCV was written in C++ language and 
supports multicore processing. These algorithms are also bindings in Python, Java, MATLAB. It 
mainly focuses on image processing, video capturing, face detection. Open CV has the advantage of 
hardware acceleration of the underlying heterogeneous compute platform. Open CV has access to 
nearly 2,500 algorithms for different computer vision techniques. Open CV is a cross-platform library 
i.e., it can operate on any operating system. 

2.2. TensorFlow 

TensorFlow is an opensource library for machine learning. It is a Python friendly library for 
numerical computations that makes machine learning easy and faster. TensorFlow is particularly used 
in training and deployment of deep neural networks. TensorFlow is a symbolic mathematical 
representation of data flow and differential programming. 

2.3. Keras 

Keras is an open source library for Artificial Neural Networks. It provides a python interface for 
ANN. It also acts as an interface for Tensor Flow library. Keras is designed to enablequick 
experimenting with deep neural networks. Keras contains a few Neural organization building squares 
like layers, targets, actuation, capacities, analyzers, and a large group of apparatuses with picture and 
text information for the execution of profound neural organization codes. Keras additionally upholds 
for Convolutional and repetitive neural organizations. It is additionally used to productize the 
profound learning models on cell phones. 

3. Methodology 
3.1. Data Collection 

The first step in detecting face mask is to collect data to train the model for real-time face mask 
detection. For this, images of people wearing masks and people not wearing masks were required. 
3835 images of both wearing mask and without mask were acquired through sources like Google and 



Bing and through Kaggle datasets and RMFD datasets. The used dataset comprises of 1916 pictures 
of individuals wearing the veil and 1919 pictures of individuals don't wearing the cover. 

 

 
Figure 1: Sample images of people with and without mask. 

 

3.2. Face Mask Detection 

The detection of face mask can be described in two steps as follows: 1. Face Recognition and 2. 
Mask Detection. For implementing face mask recognition, machine learning object detection 
algorithm called Viola-Jones algorithm and Haar feature-based cascade classifiers are applied using 
OpenCV. Face detection algorithm was introduced by Paul Viola and Michael Jonesin 2001 in their 
paper, “Rapid Object Detection using a Boosted Cascade of Simple Features”. For real-time face 
detection to be done in a video, we need to perform face detection for every frame in the video. Face 
detection is shown in figure3.  

 
Figure 2: Face detection. 

 
Now, after the detection of face on the image, it is preprocessed and resized to 224x224 pixels 
dimensions. Further, OpenCV spretrainedHaar course classifiers are utilized for mouth and nose 
identification which characterizes if an individual is wearing a cover. In the event that the mouth and 
nose are distinguished, the individual isn't wearing a veil, thus whether a cover is not really set in 
stone. 

4. Results 

Python programming language is used for implementing the real-time face mask detection using 
OpenCV and achieved 98% validation accuracy. This is the most noteworthy rate after several tests 
performed with a batch size 32 and 20 repetitions of Epochs. The results below illustrates the 
accuracy and loss performance of the trained model.  



Table 1 
Accuracy 

 precision recall f1-score support 
with_mask 0.98 0.99 0.98 433 

without_mask 0.99 0.97 0.98 386 
     

accuracy   0.98 819 
macro avg 0.98 0.98 0.98 819 

weighted avg 0.98 0.98 0.98 819 
 

 
Figure 3: Training loss and accuracy during model training. 

 

 
Figure 4: Testing results of mask detection. 



5. Conclusion and Future work 

This paper presents a study on real-time face mask detection using OpenCV and deep learning 
techniques and based on the results obtained, it is a noteworthy method for easy detection of 
facemask, however, there are a very few limitations which can be easily overcome in future work. 
The proposed method is very useful for real-time applications which stand in need of face mask 
detection, mainly in densely populated places like educational institutions, airports, and public places. 
In future, using various deep learning techniques and IOT applications we can further implement 
mask detection along with contactless temperature check, which detects proper wearing of mask and 
gives entry access only if mask was wore properly and if the body temperature is normal and warns us 
if mask was not wore properly or no mask was wore and high body temperatures and thus can prevent 
the indoors spread of the virus and implement the directed safety guidelines for prevention of Covid-
19. 
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