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Abstract— To protect ourselves from the Covid-19 crisis, we 

must wear masks and sanities ourselves. As a result, wearing 

the mask is essential for defending yourself against the 

infection. Here, we've developed software that allows us to 

determine whether or not an individual is wearing a mask on 

their face. 
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I. INTRODUCTION 

The coronavirus, a newly discovered disease, is now infecting 

the majority of humans. It is highly infectious and, in extreme 

cases, can result in death. So, in order to protect ourselves, 

the WHO has developed certain guidelines that require us to 

wear masks on and sanitise our hands on a regular basis. 

Though some people mistake it for a common illness and are 

unaware of the causes after being sick. To shield them and the 

rest of society, we're developing a project that would require 

them to wear masks at all times. They will be penalised if they 

violate those laws, and they will be notified by receiving an 

electronic mail letter detailing the time span and date that they 

did not obey the law. In the present world there are various 

methods through which the computer can automatically 

detect what the object is? how is the object ? And can even 

give description of the image. Hence, here the computer 

detects on its own and is given the command to take the action 

on their own. This is done by using Artificial Intelligence. 

There are several fields in which AI is further classified such 

as Machine Learning which consist of Deep learning, 

Reinforcement learning and much more. In Machine 

Learning the machine is given some data to learn on its own 

and then accordingly it starts behaving. Hence the similar 

supervised learning is adopted by our program. There will be 

some images that will be trained, and then that model will be 

saved and considered further. 

II. FRAMEWORK 

We have used python for developing the program, numpy, 

pandas, keras, sklearn, os, cv2, matplotlib/seaborn, tkinter, 

SMTP, face_recognization and sqlite3 packages.Database is 

used for storing date and time when violation made. Detailed 

description of the packages which we have used are as 

follows: 

 NumPy :- It is used for converting array of image into a 

proper format 

 Pandas: - To collect data from a csv file where the name 

and the email id of the user will be stored. 

 Keras: - To build a model stacking several layers on it.  

 Sklearn: - In separating the data into train and test and 

preprocess the data, furthermore to check accuracy of our 

model. 

 Os: - To walk through the directories present in the 

folder. 

 Cv2 :- This is going to read the images and will be 

converting into an array form. Moreover it will also help 

us to enable live cameras in our system. 

 Matplotlib/Seaborn: - For plotting some figures. 

 Tkinter: - To make GUI that will be helpful to manage 

and see the fines of a person if they have paid or not. 

 SMTP :- To send email to those person who were not 

wearing  

 Face_recognization:- to recognize the person. 

 Sqlite3 :- the database that we are going to use to store 

the data 

 Our project will be a classification issue in which the 

person's identity and whether or not they have worn a mask 

will be determined. 

 We used a variety of Machine Learning, Deep 

Learning, and Transfer Learning algorithms to see which of 

the approaches had the most accurate responses. 

 Initially we have tried the perceptron algorithm 

which is the base algorithm of all Machine Learning as well 

as of Deep learning. The methodology that we have followed 

is Neural Networks. Where the input data is the image dataset 

and our target variables is whether the person has worn a 

mask or not. Furthermore, we have tried AdaBoostClassifier, 

RandomForestClassifier, DecisionTreeClassifier, Logistic 

Regression, LinearSVC. Additionally, we have implemented 

Transfer Learning Models which consist of Deep learning 

concepts such as CNN, Max Pooling, AveragePooling and 

some other layers, transfer learning was initially performed 

on the ImageNet dataset and generated some valuable outputs 

hence these models are taken into account. So the Transfer 

Learning Models that we have implemented are Lenet-5, 

AlexNet, VGG-16 and GoogleNet. 

 Perceptron: - An algorithm that has inputs and performs 

aggregation on it and then at last returns the output. 

 Logistic Regression: - An algorithm that is an extended 

version of perceptron which includes activation function 

before output. The activation function balances the data. 

 AdaBoostClassifier: - it is built by using classifiers that 

are performing poorly to increase the accuracy. In every 

step, the weights are set for each classifier in each 

training sample. 

 DecisionTreeClassifier :-  An algorithm that predicts the 

data based on Information Gain, Gini Index and entropy 

where the training variable is considered and classified 

and predicts the output. 

 RandomForestClassifier :-  it consist of many decision 

trees that helps us to predict the data, the benefit of using 

RandomForestClassifier is that it uses many Decision 

trees to predict a single output 

 LinearSVC :- It separates the data based on the hyper-

plane As transfer learning uses deep learning, the layers 

in the model that we are going to use and are used are 



Face and Mask Detection using OpenCV2 and Python 

 (IJSRD/Vol. 9/Issue 02/2021/115) 

 

 All rights reserved by www.ijsrd.com 487 

Convolutional Neural Networks, Flatten, Dense, Batch-

Normalization, Activation, Dropout, Max-pooling and 

Average-Pooling. 

 Convolutional Neural Network :- In our project we will 

be using RGB mode images where the filters will be 

applied and later the final image will be obtained 

 
 Max Pooling:- it extracts high intensity value from the 

image 

  
 Average Pooling :- It is similar to Max pooling but the 

mean is performed over the image data and the output is 

generated. 

 Activation :- there are various types of activation 

functions such as sigmoid, tanh, relu, erelu, lrelu 

 
We are going to use relu in our model. 

 Batch Normalization :- It normalizes the data from 0 to 1 

also it increases the speed.  

 Flatten :- it converts the 2D or 3D image  to 1D form 

 Dense :- It helps to predict the output. 

 So the transfer learning algorithms we have 

implemented are Lenet-5,  AlexNet, VGG-16 and GoogleNet. 

 The architecture of Lenet-5 consists of 

 
 

 

 

 

 

 

 

 

 The architecture of AlexNet consist of 

 
 The architecture of VGG-16 consists of 
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 The architecture of GoogleNet consists of 

 
 Architecture of our model 

 

III. DATASET 

There are images which contain mask and without mask data. 

The images will be converted to array during processing and 

there is also face_recognization that will figure out the person 

automatically and finally there will be the csv file which will 

contain the name and the email address of the person to whom 

the email will be sent. 

Sample image of dataset. 

A. With mask 

This is the dataset folder that consists of images of people 

wearing masks. 

 

B. Without mask 

This is the dataset folder that consists of images of people not 

wearing masks. 

 

C. People Dataset 

A folder from which a person will be identified. 

 

D. CSV file for Emailing 

There will be a file that will store the name and email-id of 

the respective 

 

IV. ARCHITECTURE OF OUR PROJECT 

We have developed a program that will be following the 

given process. 
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V. RESULTS 

We have found that the accuracy in the ML model was 

Models Accuracy 

Perceptron 0.862966 

AdaBoostClassifier 0.892454 

RandomForestClassifier 0.941023 

DecisionTreeClassifier 0.841284 

LogisticRegression 0.885516 

LinearSVC 0.877710 

 
In Transfer learning models we have found that the accuracy 

were. 

TL models Accuracy 

GoogleNet 92.9748482220295 

VGG_16 56.72159583694709 

AlexNet 94.275802254987 

Lenet-5 94.18907198612315 

A. Alexnet Outputs 

 

B. GoogleNet outputs 

 

C. Lenet-5 Outputs 
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D. VGG-16 Outputs 

 

E. Final Comparison of TL models 

 
 We have also designed our model which was having 

accuracy of 0.9566348655680833 

 

 

 
 In our designed model, the accuracy increases as we 

increase the number of epochs. Initially the loss was high 

which gradually decreased as the number of epochs increased 

also the validation of data is done along with it. In which 

validation loss is decreasing and validation accuracy is 

increasing. 

Our project output are 
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VI. DATABASE 

This is our database 

 
This is our window where the penalty will be paid and will be 

updated. 

 

 

 

VII. CONCLUSION 

We are using our model as the accuracy of our model is much 

higher than other algorithms which is about 95%. 

VIII. FUTURE WORK 

We will try to integrate in the client-side project and will be 

developing a website related to it. 
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