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ABSTRACT: The coronavirus COVID-19 pandemic is causing a global health crisis. One of the effective

protection methods is wearing a face mask in public areas according to the World Health Organization (WHO). In
this paper, a hybrid model using deep and classical machine learning for face mask detection will be presented. The
proposed model consists of two components. The first component is designed for feature extraction using Resnet50.
While the second component is designed for the classification process of face masks using decision trees, Support
Vector Machine (SVM), and ensemble algorithm. Three face masked datasets have been selected for investigation.
The Three datasets are the Real-World Masked Face Dataset (RMFD), the Simulated Masked Face Dataset (SMFD),
and the Labeled Faces in the Wild (LFW). The SVM classifier achieved 99.64% testing accuracy in RMFD. In
SMFD, it achieved 99.49%, while in LFW, it achieved 100% testing accuracy.
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I.  INTRODUCTION

The trend of wearing face masks in public is rising due to the COVID- 19 coronavirus epidemic all over the world.
Before Covid-19, People used to wear masks to protect their health from air pollution. While other people are self-
conscious about their looks, they hide their emotions from the public by hiding their faces. Scientists proofed that
wearing face masks works on impeding COVID-19 transmission [1]. COVID-19 (known as coronavirus) is the latest
epidemic virus that hit the human health in the last century [2]. In 2020, the rapid spreading of COVID-19 has
forced the World Health Organization to declare COVID- 19 as a global pandemic. According to [3], more than five
million cases

were infected by COVID-19 in less than 6 months across 188 countries. The virus spreads through close contact and
in crowded and overcrowded areas. The coronavirus epidemic has given rise to an extraordinary degre of worldwide
scientific cooperation. Artificial Intelligence (AI) based on Machine learning and Deep Learning can help to fight
Covid-19 in many ways. Machine learning allows researchers and clinicians evaluate vast quantities of data to
forecast the distribution of COVID-19, to serve as an early warning mechanism for potential pandemics, and to
classify vulnerable populations. The provision of healthcare needs funding for emerging technology such as artificial
intelligence, IoT, big data and machine learning to tackle and predict new diseases. In order to better

understand infection rates and to trace and quickly detect infections, the Al ’s power is being exploited to address
the Covid-19 pandemic [4] such as the detection of COVID-19 in medical chest X-rays [5]. Policymakers are facing
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a lot of challenges and risks in facing the spreading and transmission of COVID-19 [6]. People are forced by laws to
wear face masks in public in many countries. These rules and laws were developed as an action to the exponential

growth in cases and

deaths in many areas. However, the process of monitoring large groups of people is becoming more difficult. The
monitoring process involves the detection of anyone who is not wearing a face mask. In France, to guarantee that
riders wear face masks, new Al software tools are integrated in the Paris Metro system’s surveillance cameras [7].
The French startup Datakal.ab [8], which developed the software, reports that the goal is not to recognize or arrest
people who do not wear masks but toproduce anonymous statistical data that can help the authorities predict
potential outbreaks of COVID-19. In this paper, we introduce a mask face detection model that is based on deep
transfer learning and classical machine learning classifiers. The proposed model can be integrated with surveillance
cameras to impede the COVID-19 transmission by allowing the detection of people who are not wearing face masks.
The model is integration between deep transfer

learning and classical machine learning algorithms. We have used deep transfer leering for feature extractions and
combined it with three classical machine learning algorithms. We introduced a comparison between them to find the
most suitable algorithm that achieved the highest accuracy and consumed the least time in the process of training
and detection. The novelty of this research is using a proposed feature extraction model have an end-to-end structure
without traditional techniques with three classifiers machine learning algorithms for mask face detection. The
organization for the rest of the paper is as follows. Section 2 reviews previous related works. Section 3 describes the
characteristics of the

dataset. Section 4 illustrates the proposed model in detail. Section 5 reports and analyses the experimental results,

and Section 6 presents the conclusions and possibilities of future work.

REQUIREMENT ANALYSIS

The project involved analyzing the design of few applications so as to make the application more users friendly. To
do so, it was really important to keep the navigations from one screen to the other well ordered and at the same time
reducing the amount of typing the user needs to do. In order to make the application more accessible, the browser
version had to be chosen so that it is compatible with most of the Browsers.

REQUIREMENT SPECIFICATION

Functional Requirements

e  Graphical User interface with the User.

Software Requirements

For developing the application the following are the Software Requirements:
e Python
e Django

Operating Systems supported
1. Windows 10 64 bit OS
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Technologies and Languages used to Develop

e Python

Debugger and Emulator

e  Any Browser (Particularly Chrome)

Hardware Requirements

For developing the application, the following are the Hardware Requirements:
e  Processor: Intel 19
e RAM:32GB
e Space on Hard Disk: minimum 1 TB

INPUT AND OUTPUT DESIGN

INPUT DESIGN

The input design is the link between the information system and the user. It comprises the developing specification

and procedures for data preparation and those steps are necessary to put transaction data in to a usable form for
processing can be achieved by inspecting the computer to read data from a written or printed document or it can
occur by having people keying the data directly into the system. The design of input focuses on controlling the
amount of input required, controlling the errors, avoiding delay, avoiding extra steps and keeping the process
simple. The input is designed in such a way so that it provides security and ease of use with retaining the privacy.

Input Design considered the following things:

What data should be given as input?

How the data should be arranged or coded?

The dialog to guide the operating personnel in providing input.

Methods for preparing input validations and steps to follow when error occur.

OBJECTIVES

1.Input Design is the process of converting a user-oriented description of the input into a computer-based system.
This design is important to avoid errors in the data input process and show the correct direction to the management
for getting correct information from the computerized system.

2. It is achieved by creating user-friendly screens for the data entry to handle large volume of data. The goal of
designing input is to make data entry easier and to be free from errors. The data entry screen is designed in such a
way that all the data manipulates can be performed. It also provides record viewing facilities.

3.When the data is entered it will check for its validity. Data can be entered with the help of screens. Appropriate
messages are provided as when needed so that the user will not be in maize of instant. Thus the objective of input

design is to create an input layout that is easy to follow.
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OUTPUT DESIGN

A quality output is one, which meets the requirements of the end user and presents the information clearly. In any
system results of processing are communicated to the users and to other system through outputs. In output design it
is determined how the information is to be displaced for immediate need and also the hard copy output. It is the most
important and direct source information to the user. Efficient and intelligent output design improves the system’s
relationship to help user decision-making.

1. Designing computer output should proceed in an organized, well thought out manner; the right output must be
developed while ensuring that each output element is designed so that people will find the system can use easily and
effectively. When analysis design computer output, they should Identify the specific output that is needed to meet
the requirements.
2.Select methods for presenting information.
3.Create document, report, or other formats that contain information produced by the system.

The output form of an information system should accomplish one or more of the following objectives.
e Convey information about past activities, current status or projections of the
e Future.
e Signal important events, opportunities, problems, or warnings.
e Trigger an action.

e  Confirm an action.

IMPLEMENTATION
MODULES

e User

e Admin

e Deep Learning

e  Machine Learning

MODULES DESCRIPTION

User:

The User can register the first. While registering he required a valid user email and mobile for further
communications. Once the user register then admin can activate the user. Once admin activated the user then user
can login into our system. User can upload the dataset based on our dataset column matched. For algorithm
execution data must be in float format. Here we too. Three face masked datasets have been selected for
investigation. The Three datasets are the Real-World Masked Face Dataset (RMFD), the Simulated Masked Face
Dataset (SMFD), and the Labeled Faces in the Wild (LFW). The SVM classifier achieved 99.64% testing accuracy
in RMFD. In SMFD, it achieved 99.49%, while in LFW, it achieved 100% testing accuracy.User can also add the
new data for existing dataset based on our Django application. User can click the Classification in the web page so

that the data calculated Accuracy and F1-Score based on the algorithms. User can click Prediction in the web page
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so that user can write the review after predict the review. That will display results depends upon review like positive,

negative or neutral.

ADMIN

Admin can login with his login details. Admin can activate the registered users. Once he activate then only the user
can login into our system. Admin can view the overall data in the browser. Admin can click the Results in the web
page so calculated Accuracy and F1-Score based on the algorithms is displayed. All algorithms execution complete

then admin can see the overall accuracy in web page.

DEEP LEARNING

Based on the split criterion, the cleansed data is split into 60% training and 40% test, then the dataset is subjected to
four machine learning classifiers such as Support Vector Machine (SVM), ensemble algorithm. Artificial
Intelligence (AI) based on Machine learning and Deep Learning can help to fight Covid-19 in many ways. Machine
learning allows researchers and clinicians evaluate vast quantities of data to forecast the distribution of COVID-19,
to serve as an early warning mechanism for potential pandemics, and to classify vulnerable populations. the
accuracy and F1-Score of the classifiers was calculated and displayed in my results. The classifier which bags up the

highest accuracy could be determined as the best classifier.

MACHINE LEARNING

Based on the split criterion, the cleansed data is split into 60% training and 40% test, then the dataset is subjected to
four machine learning classifiers such as Support Vector Machine (SVM), ensemble algorithm. Artificial
Intelligence (AI) based on Machine learning and Deep Learning can help to fight Covid-19 in many ways. Machine
learning allows researchers and clinicians evaluate vast quantities of data to forecast the distribution of COVID-19,
to serve as an early warning mechanism for potential pandemics, and to classify vulnerable populations. the
accuracy and F1-Score of the classifiers was calculated and displayed in my results. The classifier which bags up the

highest accuracy could be determined as the best classifier.

SYSTEM TEST
The purpose of testing is to discover errors. Testing is the process of trying to discover every conceivable fault or
weakness in a work product. It provides a way to check the functionality of components, sub assemblies, assemblies
and/or a finished product It is the process of exercising software with the intent of ensuring that the Software system
meets its requirements and user expectations and does not fail in an unacceptable manner. There are various types of
test. Each test type addresses a specific testing requirement.
TYPES OF TESTS
Unit testing

Unit testing involves the design of test cases that validate that the internal program logic is functioning properly,
and that program inputs produce valid outputs. All decision branches and internal code flow should be validated. It
is the testing of individual software units of the application .it is done after the completion of an individual unit
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before integration. This is a structural testing, that relies on knowledge of its construction and is invasive. Unit tests
perform basic tests at component level and test a specific business process, application, and/or system configuration.
Unit tests ensure that each unique path of a business process performs accurately to the documented specifications
and contains clearly defined inputs and expected results.
Integration testing

Integration tests are designed to test integrated software components to determine if they actually run as one
program. Testing is event driven and is more concerned with the basic outcome of screens or fields. Integration tests
demonstrate that although the components were individually satisfaction, as shown by successfully unit testing, the
combination of components is correct and consistent. Integration testing is specifically aimed at exposing the
problems that arise from the combination of components.
Functional test

Functional tests provide systematic demonstrations that functions tested are available as specified by the business
and technical requirements, system documentation, and user manuals.
Functional testing is centered on the following items:
Valid Input : identified classes of valid input must be accepted.
Invalid Input : identified classes of invalid input must be rejected.
Functions : identified functions must be exercised.
Output : identified classes of application outputs must be exercised.
Organization and preparation of functional tests is focused on requirements, key functions, or special test cases. In
addition, systematic coverage pertaining to identify Business process flows; data fields, predefined processes, and
successive processes must be considered for testing. Before functional testing is complete, additional tests are
identified and the effective value of current tests is determined.
System Test
System testing ensures that the entire integrated software system meets requirements. It tests a configuration to
ensure known and predictable results. An example of system testing is the configuration oriented system integration
test. System testing is based on process descriptions and flows, emphasizing pre-driven process links and integration
points.
White Box Testing
White Box Testing is a testing in which in which the software tester has knowledge of the inner workings, structure
and language of the software, or at least its purpose. It is purpose. It is used to test areas that cannot be reached from
a black box level.
Black Box Testing
Black Box Testing is testing the software without any knowledge of the inner workings, structure or language of the
module being tested. Black box tests, as most other kinds of tests, must be written from a definitive source
document, such as specification or requirements document, such as specification or requirements document. It is a
testing in which the software under test is treated, as a black box .you cannot “see” into it. The test provides inputs

and responds to outputs without considering how the software works.
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Unit Testing

Unit testing is usually conducted as part of a combined code and unit test phase of the software lifecycle, although it
is not uncommon for coding and unit testing to be conducted as two distinct phases.
Test strategy and approach
Field testing will be performed manually and functional tests will be written in detail.
Test objectives
e All field entries must work properly.
e Pages must be activated from the identified link.

e The entry screen, messages and responses must not be delayed.

Features to be tested

e  Verify that the entries are of the correct format

e  No duplicate entries should be allowed

e All links should take the user to the correct page.

II. INTEGRATION TESTING

Software integration testing is the incremental integration testing of two or more integrated software components on
a single platform to produce failures caused by interface defects.
The task of the integration test is to check that components or software applications, e.g. components in a software
system or — one step up — software applications at the company level — interact without error.
Test Results: All the test cases mentioned above passed successfully. No defects encountered.
Acceptance Testing
User Acceptance Testing is a critical phase of any project and requires significant participation by the end user. It
also ensures that the system meets the functional requirements.
Test Results: All the test cases mentioned above passed successfully. No defects encountered components on a
single platform to produce failures caused by interface defects.The task of the integration test is to check that
components or software applications, e.g. components in a software system or — one step up — software applications
at the company level — interact without error.
Test Results: All the test cases mentioned above passed successfully. No defects encountered.
Acceptance Testing
User Acceptance Testing is a critical phase of any project and requires significant participation by the end user. It
also ensures that the system meets the functional requirements.

Test Results: All the test cases mentioned above passed successfully. No defects encountered.
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SYSTEM ARCHITECTURE:

DATA FLOW DIAGRAM

1. The DFD is also called as bubble chart. It is a simple graphical formalism that can be used to represent a
system in terms of input data to the system, various processing carried out on this data, and the output data
is generated by this system.

2. The data flow diagram (DFD) is one of the most important modeling tools. It is used to model the system
components. These components are the system process, the data used by the process, an external entity that
interacts with the system and the information flows in the system.

3. DFD shows how the information moves through the system and how it is modified by a series of
transformations. It is a graphical technique that depicts information flow and the transformations that are
applied as data moves from input to output.

4. DFD is also known as bubble chart. A DFD may be used to represent a system at any level of abstraction.

DFD may be partitioned into levels that represent increasing information flow and functional detail.
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UML DIAGRAMS
UML stands for Unified Modeling Language. UML is a standardized general-purpose modeling language in the
field of object-oriented software engineering. The standard is managed, and was created by, the Object Management

Group.The goal is for UML to become a common language for creating models of object oriented computer
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software. In its current form UML is comprised of two major components: a Meta-model and a notation. In the
future, some form of method or process may also be added to; or associated with, UML.The Unified Modeling
Language is a standard language for specifying, Visualization, Constructing and documenting the artifacts of
software system, as well as for business modeling and other non-software systems. The UML represents a collection
of best engineering practices that have proven successful in the modeling of large and complex systems.The UML is
a very important part of developing objects oriented software and the software development process. The UML uses
mostly graphical notations to express the design of software projects.
GOALS: The Primary goals in the design of the UML are as follows:

1. Provide users a ready-to-use, expressive visual modeling Language so that they can develop and exchange
meaningful models.
Provide extendibility and specialization mechanisms to extend the core concepts.
Be independent of particular programming languages and development process.
Provide a formal basis for understanding the modeling language.
Encourage the growth of OO tools market.

Support higher level development concepts such as collaborations, frameworks, patterns and components.

A G i

Integrate best practices.

USE CASE DIAGRAM:

A use case diagram in the Unified Modeling Language (UML) is a type of behavioral diagram defined by
and created from a Use-case analysis. Its purpose is to present a graphical overview of the functionality provided by
a system in terms of actors, their goals (represented as use cases), and any dependencies between those use cases.
The main purpose of a use case diagram is to show what system functions are performed for which actor. Roles of

the actors in the system can be depicted.
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CLASS DIAGRAM:
In software engineering, a class diagram in the Unified Modeling Language (UML) is a type of static structure
diagram that describes the structure of a system by showing the system's classes, their attributes, operations (or

methods), and the relationships among the classes. It explains which class contains information.
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SEQUENCE DIAGRAM: A sequence diagram in Unified Modeling Language (UML) is a kind of interaction
diagram that shows how processes operate with one another and in what order. It is a construct of a Message

Sequence Chart. Sequence diagrams are sometimes called event diagrams, event scenarios, and timing diagrams.
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Activity diagrams are graphical representations of workflows of stepwise activities and actions with support for

choice, iteration and concurrency. In the Unified Modeling Language, activity diagrams can be used to describe the

business and operational step-by-step workflows of components in a system. An activity diagram shows the overall

flow of control.

SAMPLE TEST CASES
S.no Test Case Excepted Result Result Remarks(IF Fails)
) ) ) If already user email exist then it
1. User Register If User registration successfully. Pass il
ails.
If User name and password is ) )
) o ) ) Un Register Users will not logged
2. User Login correct then it will getting valid Pass )
in.
page.
According to UCI repository the
A new record will added to our
3. User Add the Data Pass data must be Integer fields
dataset.
otherwise its failed.
The data will be in int or float
4. Data Cleaning Data will be cleaned. Pass | format, otherwise algorithm will not
work..
Target class is positive or neutral or
Tweet and Sentiment ) ) o
5. ) Plot based graph is generated Pass negative label class, If not it will
attribute plot a box .
fail.
User can add extra User added data will be consider
6. ) ] Pass | Data added to test data for model.
records for testing for testing purpose.
Calculate f1_positve, For our all models f1_positve,
7. | fl_neutral, f1_negitive fl neutral, fl negitive is Pass Data is consider for testing.
Scores calculated
Training and Testing o ) )
] For our four models the training Accuracy will be consider, the
8. score will be ) ) Pass ) ) o
and testing data will be calculated failed case is data in binary format
calculated
Admin can login with his login
) ) ) ) Invalid login details will not
9. Admin login credential. If success he get his Pass
allowed here
home page
Admin can activate the | Admin can activate the register P If user id not found then it won’t
ass
10. register users user id login.
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SYSTEM STUDY
FEASIBILITY STUDY

The feasibility of the project is analyzed in this phase and business proposal is put forth with a very general plan for
the project and some cost estimates. During system analysis the feasibility study of the proposed system is to be
carried out. This is to ensure that the proposed system is not a burden to the company. For feasibility analysis, some
understanding of the major requirements for the system is essential.
Three key considerations involved in the feasibility analysis are,

e ECONOMICAL FEASIBILITY

e TECHNICAL FEASIBILITY

e SOCIAL FEASIBILITY

ECONOMICAL FEASIBILITY

This study is carried out to check the economic impact that the system will have on the organization. The amount of
fund that the company can pour into the research and development of the system is limited. The expenditures must
be justified. Thus the developed system as well within the budget and this was achieved because most of the
technologies used are freely available. Only the customized products had to be purchased.

TECHNICAL FEASIBILITY

This study is carried out to check the technical feasibility, that is, the technical requirements of the system. Any
system developed must not have a high demand on the available technical resources. This will lead to high demands
on the available technical resources. This will lead to high demands being placed on the client. The developed
system must have a modest requirement, as only minimal or null changes are required for implementing this

system.

SOCIAL FEASIBILITY

The aspect of study is to check the level of acceptance of the system by the user. This includes the process of
training the user to use the system efficiently. The user must not feel threatened by the system, instead must accept it
as a necessity. The level of acceptance by the users solely depends on the methods that are employed to educate the
user about the system and to make him familiar with it. His level of confidence must be raised so that he is also able

to make some constructive criticism, which is welcomed, as he is the final user of the system.
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