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Abstract- The COVID -19 pandemic has reshaped our lives. Many of us are staying at home , avoiding to socialize and 

changing everyday habits, like going to school or work, in ways we never imagined . While we are modifying our old behaviors 

, there are new practices we need to adopt. First and foremost, the habit of wearing a mask or face covering whenever we are 

in a public space. Masks and face coverings have been proven to prevent the wearer from transmitting the COVID -19 virus to 

others and may provide some protection to the wearer itself. The outcome of this system is to help societal health by 

administrating a strict rule to avoid the spread of this contagious “Novel Corona Virus”. Our model will detect those people 

without face masks and warn the person about his negligence. And also report about this to the concerned authority. AI is an 

advanced technology which will work on the mathematical problem to respond to the real-world situations. To analyze the 

high transmission hot-spots and modulate the inspection in such areas is the main concern. To achieve this, we analyze the 

density of the lawbreakers (non- mask bearers ) and then report this data to the nearby authorities and based on this 

information, they will document the areas of high negligence and take necessary actions. The system is implemented using 

YOLOv4. This system will bring more insights to navigate/track the increasing spread of the virus. The authorities can be 

aware of the risk in certain areas and allot the inspection team accordingly. If the reports of each area are circulated on social 

media and news telecasts , people would be very cautious of the risks they will be facing. Hence, this will bring down the 

increasing rate of spread of the Corona Virus. 
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I. INTRODUCTION 
 

As COVID-19 has spread all across the world , many of us 

are aware of how important face masks are. While face 

masks may cause a slight inconvenience, especially during 

the summer season, these issues are the only barrier 

between us and the deadly SARS - CoV-2 ( Coronavirus ).  

 

Healthcare officials at the World Health Organization 
(WHO), Centers for Disease Control and Prevention 

(CDC), and local institutions from all around the world are 

urging people to wear face masks , as one of the ways to 

prevent the transmission of the virus .  

 

While we are changing old behavior, there are new 

routines we need to adopt . First and foremost is the habit 

of wearing a mask or face covering whenever we are in a 

public place. Our model will detect those people without 

face masks and also report this to the concerned authority. 

 
AI is an advanced technology which will work on the 

mathematical problem to respond to the real-world 

situations. To tackle these problems, we classify and count 

the people whether they are wearing masks or not. This 

system is implemented using YOLOv4 which is a Deep 

Learning Algorithm. 

II. LITERATURE SURVEY 

 
Shiming Ge in Detecting Masked Faces in the Wild with 

LLE-CNNs, in the year 2017, proposed using LLE-CNNs 
for masked face detection. Deep Neural Networks were 

used to perform regression and classification. The „real 

wild‟ scenarios are much more challenging than expected 

for containing faces captured at unexpected resolution , 

illumination and occlusion. 

  

Adam R. Livingston in Regional Variance Dependant 

Sub- frame Reduction for face detection, approached using 

Quad- tree to eliminate the area to be searched for face 

detection. Regional variance is used to prune a processed 

frame under examination. More work is required to 
analyze the computational complexity of this approach and 

determine in what situations it can be most effectively 

utilized. 

 

Toshanlal Mcenpal in Facial Mask detection using 

semantic segmentation in the year 2019, proposed 

Semantic Segmentation and Gradient Descent, for training 

and binomial Cross Entropy used as a loss function. 

Md saffir Ejaz in Masked faced recognition using CNN, 

in the year 2019, the method used is “Convolutional 
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Neural Network” and Classification task has been 

performed using "Support vector Machine".  
 

A Convolutional neural network is significantly slower 

due to an operation such as maxpool. If the CNN has 

several layers then the training process takes a lot of time 

if the computer doesn't consist of a good GPU. A ConvNet 

requires a large Dataset to process and train the neural 

network. 

 

III. APPLICATIVE METHODOLOGY 
 

OpenCV is a library of programming functions used for 

real- time computer vision . Using the library OpenCV, the 

CLI ( Command Line Interface ), from the software 

FFmpeg. FFmpeg is a free and open-source software 

consisting of a huge suite of libraries and programs for 

handling video , audio , and other multimedia files and 

streams. At its core is the FFmpeg program, designed 

dedicated for command-line-based processing of video 
and audio files. 

 

After collecting frames for specific intervals of time 

depending upon the space under surveillance, we pass 

them through YOLOv4 and get the images with bounding 

boxes of the detected class objects . For each of the frames 

passed through the YOLOv4 model, we documented it in a 

file. Once all the inferences are noted, we extract the 

meaningful information off it and generate a report which 

is then sent to the respective authority using the SMTP 

server. 

 

 
 

Fig 1. Proposed system model. 

 

 

1. Capturing Frames: 

The Input is given in the form of video that is pre-
recorded. The reason behind the prerecording is, real time 

computation costs are high unless can be negotiated with 

live surveillance which would not be the objective, i.e., 

surveillance report generation for a particular interval of 

time. 

 

2. Discretization: 

The live camera is captured, it is streamed on a window. 

While the video is streamed, we sow all the frames 

together and save it to a destination folder. We then pick 

the frame for every „x‟ amount of time, depending on the 

space captured by the camera. 
 

3. YOLOv4: 

YOLOv 4 is based on a single Convolutional Neural 

Network (CNN). The CNN breaks an image into regions 

and then it predicts the bounding boxes and probabilities 

for each region. It can simultaneously predict multiple 

bounding boxes and probabilities for different class types. 

  

The proposed model structure consists of three parts: 

 Backbone 

 Neck 

 Prediction 

 

YOLOv 4‟s architecture is framed with CSPDarknet 53 as 

a backbone, spatial pyramid pooling additional module, 

PANet path-aggregation as a neck and YOLOv3 head. 

CSPDarknet53 is a backbone which enhances the learning 

capability of CNN. The spatial pyramid pooling block is 

added over CSPDarknet53 so as to increase the receptive 

field and extract the most significant context features. 

PANet is used as a mechanism for parameter aggregation 

for different detector levels. Prediction model can perform 
the prediction by using the features extracted from the 

network. 

 

The proposed model applies a single neural network to the 

full frame, and then divides the frame into regions and 

predicts bounding boxes and probabilities for each region. 

These bounding boxes are weighted against the predicted 

probabilities. This model first detects the faces and then 

identifies whether the face is masked or non -masked. It 

also counts the number of people with mask and without 

mask. 

 

4. Documenting the inference: 

The count of masks worn and not worn are calculated and 

noted in a CSV file which would then be used for report 

generation. 

 

5. Generating the Report: 

Using the CSV file the following information is deduced. 

 The total number of law followers 

 The total number of law breakers 

 The most critical hour to manage 
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 The video start and end time 

 The total number of people 
All these information are stored in a PDF file. 

 

6. Sending the report to the authority: 

This information extracted is sent to the Authority 

responsible in that area. And hence the objective is 

completed. 

 

IV. RESULTS 
 

 
Fig 2. Face mask detection using Yolov4. 

  
After the discretion process, the picked frames are passed 

through the YOLOv4 model and bounded boxes are 

generated around the detected objects. 

 

 
 

Fig 3. Generated surveillance report. 

This is the Report generated after extracting the required 

information off the CSV file created containing the count 
of people following and not following the safety measure 

which is sent to the authority in charge via an email. 

 

V. ISSUES FACED 
 

Dependency on CUDA, CUDA is a parallel computing 

platform and application programming interface model 
created by Nvidia. It allows software developers and 

software engineers to use a CUDA-enabled graphics 

processing unit for general purpose processing – an 

approach termed GPGPU. We couldn‟t use CUDA as it is 

limited to NVIDIA hardware. Having a low specification 

laptop, led us to change the methodology from live 

surveillance to post-surveillance. Doing such changes 

reduced the dependency on the GPU. 

 

VI. CONCLUSION 
 

Using YOLOv 4, the implementation can be more reliable 

with a dedicated high-end GPU and processor. This model 

can be improved further using Live Monitoring the 

individuals and counting precisely. The people who are 

not wearing the masks could be identified and personal 

warning messages could be sent. Upon a fixed warning 

threshold count, the person‟s details could be blacklisted 
and a fine can be added to their profile.  

 

Along with these, cloud servers can be set up to manage 

multiple camera installations and send the report 

accordingly. The current model can help monitor the 

people and give better insight to the authorities, to take 

necessary actions involving marshal‟s allocation, threat 

monitor timings, and lock-down timings too. 
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