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1 Introduction

1.1 Purpose of this document

The main purpose of this Software Requirements Specification document is to
outline the requirements for Detecting Education Level Using Facial Expres-
sions: enhance and detect the accurate next level for each learner. Then the
system will give the learner the accurate materials for his level to learn it and
enhance the education level for each learner. After learning the materials the
learner takes a quiz to know his next level and do this cycle again. The project
will be a desktop app connected to a regular web camera to capture facial ex-
pressions. This software requirements specification (SRS) document defines how
our team, and audience see the product and its functionality.

1.2 Scope of this document

e The system works to improve the level of education by using facial expres-
sions such as angry, happy, sad, surprise, and disgust, neutral by using a
webcam with quick and accurate results.

e The system works on three phases:
— In the first phase, the learner enters the course and take a placement

test to detect his current level.

— After tested him the system takes both the facial expressions result
and his score of the exam.

— Make some decision making such as fuzzy rules, confusion matrix, an-
alytic hierarchy process (AHP) and frame attention network. Those
operations will detect the accurate next level in the course.



e The system works based on deep learning techniques, the whole system
will be offline after recording the facial expressions and can’t be used in a
dark mood using the test.

1.3 Overview

Our system aims to detect several types of facial expressions such as angry,
happy, sad, surprise, disgust and neutral. The first step to being applied to
the learner having the placement test for the first time (entry-level) to detect
his level for putting him in his specific place. The learner then will be tested
five times for example during the whole period of the course, so we will have
6 facial expressions that recording through the webcam in each time he will
be examined. Deep Learning Algorithm such as CNN classification applied
at phase of recording facial expressions and have 2D array which has at the
first array these expressions and the second array have the exams with their
times, so the final output based on this array and his answers we will make
some mathematical operations such mean or mode on the total facials and com-
bine them with decision making techniques such as confusion matrix [include 7
classes of facial expressions divided into rows and columns as a matrix], analytic
hierarchy process (AHP) [divided attributes and values into level depends on
comparison and analysis| and frame attention network [divide the video into
frames then these frame as a input so he can detect the facial expression as a
output]. Those Operations use to detect the next level in the course for the
learner, so this phase will be offline. The result decision making techniques of
will be in the form of matrix. There are a lot of data-sets for facial expressions
but by choosing FER/2013 we can do more because it shows more accurate
results. They have a lot of data that can help us in choosing the right ex-
pressions in the data-set by identifying or matching them. In the first stage
of explaining how our system will be working, we start with stage preprocess-
ing: we collect the input data to our model from a recorded video by using
the webcam and student’s answers in the quizzes and saving these in database.
In the second stage of our system is processing: firstly, by logging in user the
system by face ID, The given material of the course is qualifying the student
to improve his knowledge. By testing the student and getting his facial ex-
pressions the system take all of them to take the decision using decision rules.
Secondly, based on the students’ answers the machine’s role is to compare model
answers and the answers of students (answer validity). The final stage of our
system is the output: which proposed results are to know the current educa-
tion level of the students, after that during the course exams and quizzes our
model should predict the next level of the students and the loop will be repeated.



S Lt

Model Answers and / (= —\
Emotions Database. Entering Facials Valldallon pl
\ 14

o
/ =rh:ih

D Detectmg The Course /
Leve The Current Course
Answers Of PT

. /’T\\ \
/il
/ ﬁ.ﬁ? | e

Prediction to next / Given Material
\(\ level / of The Course

|
\

/‘ /

Taking Decision = \ / s \ /@
@\\ Demsmn Rules }k/

Q*J@\@ 0T B ®

Validation Entering Facials

Facil Expressions  Answers

Predicting Next Level Model @

1.4 Business Context

Our system aims to provide an efficient facial expression detection for e-learning
system method that allows the learner to have a placement exam to detect his
current education level with using his facial expressions, the system also aims
to provide a method to give the learner materials during the course to study
them and then detecting his next education level in the course based on his
answers in the and facial expressions during the whole period of the course.

Model Answers and
Emotions Database.
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2 General Description

2.1 Similar System Information

In other systems, They aim to achieve the best features in learning by enhancing
the way of concentration throw understanding and interpolating the emotional
state of the learner during a learning engagement. They identify and classify the
emotions of the students and provide real-time feedback to enhance and encour-
age the level of education. The way of detection the emotion or concentration
by tracking the eyes and head movement [1] . They classify learner involve-
ment and interest in the topic which are plotted as feedback to the instructor
to improve the learner experience. By extracting three levels of concentration:
High, Medium and Low level of concentration.the idea of taking the expression
of the students for enhancing the way of education for getting the best results.
By getting the expression of the student and give the instructor feedback about
the mood and his weighted emotional state that he felt in this situation[3].
Other introduced a method based on facial recognition to identify students un-
derstanding of the entire distance learning process and proposed an emotion
recognition model for learning and The proposed solution uses a python plat-
form and OpenCV library to detect eyes and mouth and identify all kinds of
emotions using the neural network method.[5]. Also other systems proposed a
CNN model for classifying the facial expressions and comparing their model with
other CNN models to get the final expression of the learner and do operations
as aggregation function[2]. Other systems to offered a solution for supervising
students ’ work and answering their questions in real time while maintaining
contact with the learning environment by understanding the student’s facial



expressions while reading the statement of the particular work, depending on
two sides, and also continuing to control student awareness[4].And the system
that implements the idea has set of fuzzy rules to determine the complexity of
the next exercise, considering the program implementation time,validation and
compilations, and current difficulty level[6].

2.2 User Characteristics

e Instructor: Must have the materials and the resources of the courses to
upload them for students.

e Learner: Must have basic knowledge of using the system.

e Admin: Must have basic knowledge in using the system and managing
instructor , learners and courses.

2.3 User Problem Statement

It’s hard to detect education level by just only the answers of questions exam
because it’s maybe the learner’s answer by luck or not understand the ques-
tion. So we propose the system that detects the current level and next level of
educational course by using facial expressions and answers of questions.

2.4 User Objectives

The learners want time flexibility to engage in the learning process with save
time and money. Everyone needs to learn new things and know his accurate level
with the lowest effort. And another objective case, Managers need to create a
training course for his staff and this course must be with automatic decision to
give the staff materials and test them. After testing the system must be known
the accurate level for each one of them. The system must use facial expressions
to keep up with the feelings of learners. It is an important factor in any learning
process.

2.5 General Constraints

One of the most important constraints of the system is the connection between
webcam and website to take facial expressions during the exam. So the learner
must check if the webcam put in the right position or not. The system needs
medium speed processing.



3 Functional Requirements

FID FRI1.

Mame Registration (Sign Up).

Description Mew Learners or new Instructors are signed up to can use the system.
Input Information on Learners or Instructors.

Output None.

Pre-condition

Mo data can access.

Post-condition

Signup successful without failure,

Action Whether if the user Learner or Instructor signs up the system leads the
user to his profile page.

Dependencies Mone.

Criticality 10/10

FID FR2

MName Login.

Description All Learners or Instructors should log in to use the system. So, they must
have an account

Input Username and Password

Cutput Login Successful/ Login Failed

Pre-condition

Mo data can access.

Post-condition

Login successful without failure.

Action

It takes the username and password to check if he/she had a valid account
or not and also the password must be encrypted.

Dependencies

Sign Up (FR1).

Criticality

10/10




FID

FR3.

MName Approval Signup.

Description Approval signup of the Learner and Instructor.

Input Accept or Reject signup both of users (Learner and Instructor).
Output The user can use the web application.

Pre-condition

Admin still not make an action on the signup accounts.

Post-condition

Learners and Instructors can use the accounts after approval.

Action Admin will choose the user types of users who are registered.
Dependencies Signup (FR1).

Criticality 10/10.

FID FR4.

Mame Add Courses by Admin.

Description Add Courses in the Courses table in Database by the Admin.
Input Course |D.

Output Data inserted in the Courses Database.

Pre-condition

The Course is not inserted.

Post-condition

The Courses Inserted Successfully in Database.

Action It takes the Course Name from the Admin and inserted it to the
Database.

Dependencies Login (FR2).

Criticality 10/10.




FID

FR3.

MName Search for Learners, Instructors, and Courses,
Description Admin can search for Learners, Instructors, and Courses.,
Input Learners |D, Instructors 10, and Course 1D.

Output Information for Learners, Instructors, and Courses.

Pre-condition

Having the 1D of the Learners, Instructors, and Courses.

Post-condition

Get all records of Learners, Instructors, and Courses.

Action Search for Learners, Instructors, and Courses from the Database.
Dependencies Login (FR2).

Criticality 7/10

FID FRE.

Mame List Learners, Instructors, and Courses.

Description List all Learners, Instructors, and Courses for the Admin.

Input Learners ID, Instructors ID, and Course 1D.

Cutput List all the Learners, Instructors and Courses for the Admin.

Pre-condition

List of Learners, Instructors and Courses are not available.

Post-condition

The record of the Learners, Instructors, and Courses are listed
successfully.

Action It takes the data of Learners, Instructors, and Courses from the Database
and listed to the Admin.

Dependencies Login (FR2).

Criticality 7/10




FID FRY.

MName Edit Learners, Instructors, and Courses.

Description Edit Learners, Instructors information and Courses in the Database by the
Admin.

Input Learners ID, Instructors 1D, and Course 1D.

Cutput Records of Learners, Instructors, and Courses,

Pre-condition

The old records of Learners, Instructors, and Courses from the database.

Post-condition

The new records are inserted successfully in the Database.,

Action

Takes the ID of the record to allow the Admin to update the new record in
the Database.

Dependencies

Search for Learners, Instructors, and Courses (FR5).

Criticality 7/10

FID FRE.

Mame Delete Learner, Instructor, and Courses.

Description Delete Learners, Instructors information and Courses in the database by
the Admin.

Input Learner ID, Instructor 1D, and Courses ID.

Output Records of Learners, Instructors, and Courses.

Pre-condition

Get records of Learners, Instructors, and Courses from the database.

Post-condition

The records are deleted successfully in the Database.

Action

Takes the ID of the record to allow the Admin to delete the record in the
Database.

Dependencies

Search for Learners, Instructors, and Courses (FR5).

Criticality

7/10




FID

FRS.

MName Add Level Material by Instructor.

Description Add Level Material in the Courses table in Database by the Instructor.
Input Level Material.

Output Data inserted in the Level Material Database.

Pre-condition

The Level Material is not inserted.

Post-condition

The Level Material Inserted Successfully in Database.

Action It takes the Material of the Level from the Instructor and inserted it into
the Database.

Dependencies Login (FR2).

Criticality 8/10.

FID FR10.

Mame Search by Instructor.

Description The instructor can search for Learners and Level Material.

Input Learner ID and Course 1D.

Output Information on Learners and Level Material.

Pre-condition

Having the ID of the Learners and Level Material.

Post-condition

Get all records of Learners and Level Material.

Action Search for Learners and Level Material from the Database.
Dependencies Login (FR2).
Criticality 6/10
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FID

FR11.

Mame List Learners and Level Material by Instructor.
Description List all Learners and Level Material.

Input Learners ID and Course ID.

Cutput List All the Learners and Level Material for the Instructor,

Pre-condition

List of Learners and Level Material are not available.

Post-condition

The List of the Learners and Level Material are listed successfully from
Database.

Action It takes the data of Learners and Level Material from the Database and
listed to the Instructor.

Dependencies Login (FR2).

Criticality 8/10

FID FR12Z.

MName Edit Level Material by Instructor.

Description Edit Level Material in the Database by the Instructor.

Input Level ID.

Output Records of Level Material.

Pre-condition

The old records of Level Material from the database.

Post-condition

The new records are inserted successfully in the Database.

Action

Takes the ID of the Level to allow the Instructor to update the new record

in the Database.

Dependencies

Search by Instructor (FR10).

Criticality

7/10
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FID FR13.

MName Delete Level Material by Instructor.

Description Delete Level Material in the Database by the Instructor.
Input Level ID.

Output Records of Level Material.

Pre-condition

Get records of Level Material from the Database.

Post-condition

The records are deleted successfully in the Database.

Action

Takes the ID of the Level to allow the Instructor to delete the record in
the Database.

Dependencies

Search by Instructor (FR10).

Criticality 7/10

FID FR14,

Mame Courses,

Description Each Learner will see his own listed Courses and information of each
Course.

Input Course |D.

Cutput List all the Courses for the Learners.

Pre-condition

List of Courses are not available.

Post-condition

The List of the Courses is listed successfully.

Action It takes the data of Courses from the Database and listed to the Learner.
Dependencies Login (FR2).
Criticality 10/10
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FID FR15.

Mame Levels.

Description Each Learner will see his own listed Level and Material of each Level,
Input Level 1D,

Cutput List all the Levels for the Learners.

Pre-condition

A list of Levels is not available.

Post-condition

The List of the Level is listed successfully.

Action

It takes the data of Level from the Database and listed to the Learner.

Dependencies

Courses (FR14).

Criticality 10/10

FID FR16&.

Mame Exam.

Description Each Learner should have an exam at the end of the level.
Input Level ID.

Output List the exam of the level to the learner.

Pre-condition

The exam is not ready.

Post-condition

The exam is ready for the learner to take it.

Action

It takes the exam from the database and lists it to the learner.

Dependencies

Level (FR15).

Criticality

10/10
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FID FR17.

MName Correction.

Description The system takes the answers from the exam’s learner and model answer
to compare them together.

Input Exam ID, Learner 1D, and Course ID.

Output List the result to the Learner.

Pre-condition

The system is not ready.

Post-condition

The score of the exam will be listed to the learner

Action

It takes the answers of the learner and compares it to the model answer
in the database.

Dependencies Exam (FR18).

Criticality 10/10

FID FR1E.

MName Search by Learner.

Description Learners can search for Level Material.
Input Level ID.

Output Information on Level Material.

Pre-condition

Having the ID of the Level Material.

Post-condition

Get all records of Level Material.

Action Search for Level Material from the Database.
Dependencies Login (FR2).
Criticality &/10
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FID

FR1S.

MName List Level Material by Learner.

Description Each Learner will see his own listed Materials.
Input Level ID.

Output All the Level Material for the Learners.

Pre-condition

List of Level Material are not available.

Post-condition

The List of the Level Material is listed successfully.

Action It takes the data of Level Material from the Database and listed to the
Learner.

Dependencies Login {FR2).

Criticality 7/10

FID FR20.

MName Learner Having Exam.

Description The Learner after taking his courses he should take the exam to detect

his next education level automated by the system.
Input Answers of the Learner + his facial expressions.
Cutput The grade of his course + detects the next education level.

Pre-condition

The learner didn't take the exam.

Post-condition

The learner takes the exam successfully and gets his facial expressions.

Action Learners took the exam and the automated system start to detect the
next education level.

Dependencies Login (FR2)

Criticality 10/10
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FID

FR21.

Mame List Learner's Results by Instructor.

Description The instructor can view the result of the learners.
Input Results of Exam.

Cutput List All results of the Learner.

Pre-condition

A list of Results of the Exam is not available.

Post-condition

The List Results of Exam are listed successfully.

Action

It takes the Results of Exam from the Database and listed to the
Instructor.

Dependencies

Learner Having Exam (FR20).

Criticality 6/10

FID FR22.

Mame List Learner Current Level by Learner.
Description The learner can view his own Current Level.
Input None,

Output List his/her own Current Level.

Pre-condition

List Current Level are not available.

Post-condition

The List Current Level is listed successfully.

Action It takes the current level from the Database and listed to the Learner.
Dependencies Courses (FR14).
Criticality &/10
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FID

FR23.

MName Take Data for fuzzy engine from the Learner.

Description The system during the exam of the Learner must take 7 classes of facial
expressions.

Input Take facials, current level, time and answer validity.

Output Mext predicted level.

Pre-condition

The webcam is turned off.

Post-condition

Degree of probability for each facial expression.

Action

Adding all of the input in the fuzzy engine to get the next level

Dependencies

Learner Having Exam (FR20).

Criticality 10/10

FID FR24,

MName CMNM Classify.

Description This algorithm is used to train data with the best accuracy.
Input Dataset.

Output Accuracy + Model Trained.

Pre-condition

Divide the dataset into training, testing, and validation.

Post-condition

Training and testing compared with each other.

Action

Take the dataset and start training on it by a constant number of epochs.

Dependencies

Take Facial Expression from the Learner (FR23).

Criticality

10/10
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FID FR25.

MName Aggregation Function

Description Put the facial expressions in the matrix with the degree of probabhilities of
expressions and do some operations as max or average.

Input Facial Expressions and the degree of probability.

Output Matrix with all facial expressions and degree of probability.

Pre-condition Mo degree of probability to insert.

Post-condition A full matrix can get from it the highest degree of the matrix.

Action The matrix can work by taking the maximum of the maximums of degree.

Dependencies Take Facial Expression from the Learner (FR23).

Criticality 10/10

4 Interface Requirements

4.1 User Interfaces

- http://.com I

Login Form
FacelD
OR
=
e

Sign up Login
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http://.com

Profile Course Materials Course Levels

START THE COURSE

Home Page

http:/f.com
Profile Course Materials Course Levels

- 2 Placement Test K
........... . front door of ............... house was
damaged. We couldn't close it and had to leave
it open.

O Alone 1/30Q

O Ala

O The / the

O A/the

=

Placement Test

19



http://.com

Course Materials Course Levels

Username

E-mail

Password

Current Level

Profile

http://.com

Profile Course Materials Course Levels

Level 1 Level 9 Level 17
Level2 < Level 10 Level 18
Level 3 Level 11 Level 19
Level 4 Level 12 Level 20
Level 5 Level 13
Level 6 Level 14
Level 7 Level 15
Level 8 Level 16

Current level after placement test
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http://.com

Profile

@ You are passed successfully in the placement test. X

Course Materials Course Levels

Current Level: 2

Result of Placement Test

http://.com

Profile

Grammar

Dialog

Vocabularies

Listen

Course Materials Course Levels

Course Materials
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http:#.com

Course Materials

@ 2 Final Quiz K

............... you help me with this heavy box?
1/30Q

Course Levels

O How often
O Will

O Do

O

Please

-

Final Quiz

http:#.com

Profile Course Materials Course Levels

& You are passed successfully in the final quiz. X

Next Level: 5

Result of final quiz
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http://.com

Profile Course Materials Course Levels -

& You are passed successfully in the final quiz. X

Next Level: 5

Current level after Final Quiz

4.2 Communications Interfaces

The system requires only a connection to the internet.

5 Performance Requirements

The system must be powerful to handle huge training data sets to make sure
model accuracy. The system will have large number of images and videos in the
data sets so the system needs specific hardware machines to perform within the
best way.

6 Design Constraints

6.1 Hardware Limitations

No strict hardware limitations as its a web application so, it works on the devices
that supports the internet access.

6.2 Software Language
Python, PHP, CSS, HTML and FLASK will be used.
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7 Other non-functional attributes

7.1 Availability

The system should be available all the time and the database should be able to
access at anytime of the day.

7.2 Reliability

This system trains on a huge data set which raises the accuracy of classification.
So the system should be assured that result is precise.

7.3 Usability

The system is easy to learn and use it. The functionality of the system didn’t
need time to be learned. With a small number of tasks, the user gets used to
remembering all the functions of the system.

7.4 Performance

The system should be always working properly and have high performance by
using real-time database as fire-base because it’s very efficient and it should be
accessible at anytime of the day so that will be affordable for any of the users
at any time.
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8 Preliminary Object-Oriented Domain Analy-
sis
8.1 Class Diagram
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8.2 Database Diagram

£ graduation_project usertypes
2 1D : int(11)
@ Name : text

& graduation_project user.
g ID :int(11) r
4 4 usertypelD : int(11)

@ Name : varchar(150)

= Email : varchar(150)

@ PhoneNumber : varchar(50)
= Pasword : varchar(50)

£ graduation_project resuits
@ 1D :int(11)
# ExamiD : int(11)
# userlevellD : int(11)
# FaceRecognitionID : int(11) /
# NextLevellD : int(11) -

£ graduation_project attribute
@ 1D :int(11)
# usertypelD : int(11)
@ currentlevel : varchar(50)

£ graduation_project userlevel
2 ID : int(11)

4 LevellD : int(11) ]
# userlD : int(11) |

£ graduation_project facerecognition;
@ 1D : int(11)
# RecognitionID : int(11)

£ graduation_project recognition
2 1D : int(11)
@ Status : text

nenlal

£ graduation_project level |
2 1D - int(11)
# CourselD : int(11)
@ LevelName : varchar(100)
# NoOfSlides : int(11)
# NoOfVideos : int(11)
@ VideoPath : varchar(250)
© SlidesPath : varchar(250)

£e3 graduation_project courses,
2 1D :int(11)
@ CourseCode : varchar(50)
@ CourseTitle : varchar(50)
2 NoOfLevels : varchar(20)
@ Grade : varchar(50)
2 WorkingLoads : varchar(50)
@ InstructorName : varchar(50)
2 NoOfEnrolledLearners : varchar(200)
@ Level : varchar(20)
# ExamiD - int(11)
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£ graduation_project exams

2 ID : int(11)
# NumberOfQuestions : int(11)
@ TotalMark : varchar(50)

£ graduation_project modelanswers
o 1D :int(11)
= Answer : varchar(300)

2 PassMark : varchar(50)
© ExamDate : varchar(50)
2 ExamTime : varchar(50)

£ graduation_project levelexam
2 1D :int(11)

4# ExamlID :int(11)

4 LevellD : int(11)

& graduation_project questions
2 ID - int(11)

4 MAnswerlD : int(11)

4 ExamID : int(11)

@ Questions : varchar(500)

£ graduation_project materials
 ID :int(11)

# LevellD :int(11)

@ Path : varchar(200)




8.3 Block Diagram

GUI Components

Business Intelligence Components

Data Layer

PreProcessing Layer

Detecting Education Level Prooessing Lﬂyer

Decision Maker Output Layer
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9 Operational Scenarios

Predict the next

View level level

Detection the
Facial

.'/

Detecting Facial system

Take the exam

view materials

ViewResults

S CRUD level
d _ Materials

000000

o
UpdateCourse

e Learner

Instructor gy e
S e
. ;
. -

Scenario 1: User handling
The admin control this process. He has some operations such as :

s

e CRUD users.
e Add/Delete courses.

e Search for the learner.

Scenario 2: learner process
The learner starts the course by taking the placement test. The system will
determine the current level for the learner. After that the learner taking the
material course to learn it and after finish the course materials, the learner will
take the exam to know his next level.

Scenario 3: Instructor process
Only the instructors can CRUD the level materials. He/she also can view the
current level for each learner and the results of the student.

Scenario 4: Detection facial system
The facial system detects facial expressions of learners during the exam. After
that, the system takes the result of the facial expressions of the learner and his
grade to make a decision about the predicted next level.
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10 Preliminary Schedule Adjusted

Task Starting Ending
Proposal evaluation 7/10/2019 10/10/2018
SES evaluation 15/12/2019 15/12/2019
55D Evolution 19/2/2020 19/2/2020

Evaluation implantation | After spring break | After

spring break
Technical evaluation 7/5/2020 1/5/2020
Final Thesis 20/6/2020 20/6/2020
Cermoney 24/6/2020 24/6/2020
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