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Abstract-The COVID-19 pandemic is creating a wholesome health crisis and the best protection and prevention methods is 

wearing a face mask in public places. The pandemic forced governments across to impose lock-downs for prevention of 

transmissions. A fact says that wearing mask has a huge impact on the spread of virus and prevents it to spread. We will use 

the data-set to build a COVID-19 face mask detector with computer vision using Python, Open-CV, and Tensor Flow and 

Keras. We are proposing a system in which there will be live stream of video and when a uncovered faced comes in the frame 

then it will show a message with red marking. 
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I. INTRODUCTION 
 

The trend of wearing face masks in public is rising due to 

the COVID- 19 corona virus epidemic in the world and 

will continue for long. Before Covid-19, human beings 

used to use masks for their health and protect themselves 

from air pollution.If we have to gauge out the real power 

and solution to tackle with the virus then understanding it 

with the help of various modern technologies AI, ML is 

going to be easy and accurate. 

 
Citizens were forced by the law to wear masks to stop the 

exponential growth of the virus but monitoring for the 

same was a tedious and risky task. So we planned to make 

a automated system to deal with the health risk and filter 

the defaulters easily without getting infected.  

 

Our model is based on computer vision and deep learning. 

The proposed model can be integrated with Surveillance 

Cameras to impede the COVID-19 transmission by 

allowing the detection of people who are wearing masks 

not wearing face masks. The model is integration between 
deep learning and classical machine learning techniques 

with Open-CV, Tensor flow and Keras. We will achieve 

the highest accuracy and consume the least time in the 

process of training and detection. 

 

II. LITERATURE REVIEW 

 
Single Detector architecture is used for the object 

detection purpose. This system can be deployed in public 

places to detect if the person is following basic rules or 

not. We are processing a system computationally efficient 

using MobileNetV2 which makes it easier to extract the 

data sets. We use CNN architecture for better 
performance.We can fix it in any kind of cameras. We 

have a Multi-Stage CNN Architecture for Face Mask 

Detection which consist of a dual-stage (CNN) 

architecture capable of detecting masked and unmasked 

faces and can be integrated with pre-install CCTV 

cameras.This will help track safety violations, promote the 

use of face masks and ensure a safe working environment. 
 

Datasets were collected from public domain along with 

some data scraped from the internet.They use only pre-

trained datasets for detection. We can use any cameras to 

detect faces.It will be very useful for society and for 

peoples to prevent them from virus transmission. Here we 

use live video detection using open-CV(python library) 

 

III. METHODOLOGY 
 

1. System Design: 

The major requirement for implementing this project using 

python programming language along with Deep learning 

,Machine learning , Computer vision and also with python 

libraries. The architecture consists of Mobile Net as the 

backbone; it can be used for high and low computation 

scenarios. We is using CNN Algorithm in our proposed 

system. 
 

2. Implementation: 

We have four modules; 

 

2.1 Datasets Collecting: We collect no of data sets with 

face mask and without masks. We can get high accuracy 

depends on collecting the number of images. 

2.2 Datasets Extracting: We can extract the features using 

mobile net v2 of mask and no mask sets 

2.3 Models Training: We will train the the model using 

open cv, keras (python library). 
2.4 Facemask Detection: We can detect Pre processing 

image and also detect via live video. If people wear 

mask, it will permit them, if not then it will give the 

indication on the screen 
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IV. BENEFITS 
 

Manual monitoring and filtering is a difficult task for the 

officers to do as it is very risky in terms of getting infected 

and also person has to wear PPE kits for longer hours 

creating health concerns.  

 

Our System is having more accuracy than the existing 

system and manual filtering.This system can be 
implemented in any public place like ATM, Banks, and 

Malls etc.In this time this is the best way we can keep our 

citizen safe. 

 

V. ANALYSIS 
 

This is the graph which is plotted to give the accuracy of 

the face detection.  

 

 
Fig 1. Acuuracy of the face detection. 

 

 
Fig 2. ROC of classification network. 

V. OUTPUT OF SYSTEM 

 

 
 

Fig 3. Completely Uncovered Face. 

 

 
 

Fig 4. Partially covered Face with hand. 

 

 
 

Fig 5. Fully covered mouth and nose with mask. 
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VI. RELATED WORK 
 

Till date there have been many systems that have been 

developed in the smart city for exampleBlue-Dot and 

Health Map services. BlueDot method was first used to 

mark the cluster of unusual pneumonia in Wuhan which 

finally detected the disease as a pandemic. Moreover it 

also predicted that the virus was spreading from one city 

to other city of China and taking a structure of full fledged 
massacre.  

 

HealthMap service, based on San Francisco, spotted the 

patients with a cough which is the initial sign of COVID-

19, using Artificial Intelligence (AI) and big data. A study 

on using facemask to restrict the growth of COVID-19 

was introduced. The study indicated that the masks that 

are adequately fit effectively interrupt the spread of 

droplets expelled when coughing or sneezing. Masks that 

is not perfectly fitted, also capable of retaining airborne 

particles and viruses. Allam and Jones a British scientist 
proposed a framework on smart city networks focusing on 

how data sharing should be performed during the outbreak 

of COVID-19.  

 

The proposed system discussed the prospects of Urban 

Health Data regarding the safety issues of the economy 

and national security. In the system, the data is collected 

from various points of the city using sensors, trackers, and 

from laboratories. A face mask detecting model named 

RetinaFaceMask combining with a cross-class object 

removal algorithm is proposed by Jiang et al. The 

developed model includes one stage detector consisting 
feature pyramid network that results in slightly higher 

precision and recall than the baseline result. For reducing 

the shortage of datasets, they have applied transfer 

learning, a well-known deep learning technique.  

 

A noticeable contribution of a smart city in controlling the 

spread of corona-virus in South Korea is explained by 

Won Sonn and Lee. A time-space cartographer speeded up 

the contact tracking in the city including patient 

movement, purchase history, cell phone usages, and cell 

phone location. Real-time monitoring has been carried out 
on CCTV cameras in the hallways of residential buildings. 

 

VII. CONCLUSION 
 

This paper presents a system for a smart city to reduce the 

spread of coronavirus by informing the authority about the 

person who is not wearing a facial mask that is a 
precautionary measure of COVID-19. The motive of the 

work comes from the people disobeying the rules that are 

mandatory to stop the spread of coronavirus. The system 

contains a face mask detection architecture where a deep 

learning algorithm is used to detect the mask on the face. 

To train the model, labeled image data are used where the 

images were facial images with masks and without a 

mask.  The proposed system detects a face mask with an 

accuracy of 98.7%. The decision of the classification 
network is transferred to the corresponding authority. The 

system proposed in this study will act as a valuable tool to 

strictly impose the use of a facial mask in public places for 

all people. 

 

VIII. LIMITATIONS AND FUTURE 

WORKS 

 
The developed system faces difficulties in classifying 
faces covered by hands since it almost looks like the 

person wearing a mask. While any person without a face 

mask is traveling on any vehicle, the system cannot locate 

that person correctly. For a very densely populated area, 

distinguishing the face of each person is very difficult. For 

this type of scenario, identifying people without face mask 

would be very difficult for our proposed system. In order 

to get the best result out of this system, the city must have 

a large number of CCTV cameras to monitor the whole 

city as well as dedicated manpower to enforce proper laws 

on the violators. Since the information about the violator is 
sent via SMS, the system fails when there is a problem in 

the network. 

 

The proposed system mainly detects the face mask and 

informs the corresponding authority with the location of a 

person not wearing a mask. Based on this, the authority 

has to send their personnel to find out the person and take 

necessary actions. But this manual scenario can be 

automated by using drones and robot technology, to take 

action instantly. Furthermore, people near to the person 

not wearing a mask may be alerted by an alarm signal on 

that location, and displaying the violators face in a LED 
screen to maintain a safe distance from the person would 

be a further study. 
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