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ABSTRACT

This project focuses on the development of the Student Resource Exchange, a web-based
platform designed to enhance the sharing and accessibility of educational resources among
students. The platform addresses key limitations found in existing resource-sharing platforms,
such as the lack of automated content analysis, insufficient content classification, and
inadequate support for personalized learning. To overcome these issues, the system integrates
Optical Character Recognition (OCR) for extracting text from images, Whisper for video
transcription, and Google Gemini for generating concise video summaries. Natural Language
Processing (NLP) techniques, such as TF-IDF with Logistic Regression for hate speech
detection and BERT-based sentiment analysis, ensure safe and meaningful interaction within
the platform. For content classification, the Google Gemini API with structured prompt
engineering is applied to automatically organize materials into relevant academic courses. In
addition, the platform introduces Al-powered study tools, including automated question
generation and flashcards, as well as a built-in smart calendar planner that applies conflict
detection and priority-based scheduling algorithms to help students manage study sessions and
deadlines effectively. This system aims to provide a more efficient, user-friendly, and engaging
platform for students to exchange educational resources, ultimately fostering a more

collaborative and accessible learning environment.

Area of Study: Web Development

Keywords: Optical Character Recognition (OCR), Natural Language Processing (NLP), Al-
powered Study Tools, Hate Speech Detection, Smart Calendar Planner
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CHAPTER 1

Chapter 1

Introduction

In recent years, digital technology has significantly transformed individuals’
interactions with information. This transformation has mainly been highest in the
education sector with digital mediums increasingly being utilized to acquire, exchange,
and manage information. In this digital learning environment, there is reduced usage of
hardbound textbooks by students; however, students are actively utilizing electronic
materials such as e-books, lecture slides, videos, and many other multi-media resources.
The transition to digital learning has brought about the demand for electronic mediums

via which students are able to exchange learning resources quickly and efficiently.

Although many websites develop to provide platforms for sharing study resources,
many are still suffering from significant drawbacks. The majority of platforms are
function primarily as repositories for uploading and downloading files, offering limited
support for organizing, analyzing, or interpreting the content. As a result, students often
encounter difficulties when searching for relevant resources, particularly when
materials are provided in different formats such as documents, images, or videos.
Moreover, existing platforms generally lack automated tools for extracting meaningful
information from uploaded content, such as converting images into editable and
searchable text or summarizing the contents of video lectures. These limitations hinder
students’ ability to fully utilize the resources available to them and reduce the overall

efficiency of digital learning.

During the COVID-19 pandemic, the use of web-based platforms for educational
resource sharing significantly increased. Before the COVID-19 pandemic, digital
learning platforms were primarily used as supplementary tools in education, providing
additional resources and enhancing traditional classroom experiences. However, the
pandemic necessitated a rapid shift, transforming these digital platforms from
supplementary resources into the central mode of instruction. The outbreak of the
pandemic forced more than 190 education systems worldwide to implement school
closures to combat COVID-19, the impact on over 1.5 billion students was immense

[1]. Research by Wong [2] highlights how the pandemic has accelerated the shift
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CHAPTER 1

towards online distance learning. The study underscores the challenges educational
institutions face in adapting to this rapid transition, including issues related to readiness
and the effectiveness of online learning solutions [2]. The pandemic has revealed some
weaknesses in the current education system, which may not have been well-adapted to
the new changes [2]. This situation underscored the urgency of developing effective

digital platforms to support remote education and address these emerging challenges

[2].

As a result of enhanced digitalization and challenges raised by the pandemic, several
sites like Scribd [8], CourseHero [7], Studocu [6], Docsity [9], and OneClass [10] have
emerged as resources for students to access and share educational materials. These
platforms provide a wealth of content that can enhance learning experiences, offering
lecture notes, past exams, and study guides. However, with all their advantages, there
are remaining disadvantages these platforms are yet to rectify. Access to premium
content is often restricted, the quality and accuracy of uploaded materials can vary
significantly, and some resources may be outdated or incomplete. Consequently,

students may still struggle to efficiently find reliable and relevant learning materials.

Thus, there is a need to create a user-friendly web system to disseminate learning
resources to students. The platform will feature several key components to facilitate
user experience and organization of resources. Optical Character Recognition (OCR)
will be utilized to extract text from images so students can convert multimedia resources
to editable and retrievable materials. Transcriptions of videos can be developed using
Whisper tools or downloading transcripts from YouTube, with a summary being
generated using Gemini Al. The automatically uploaded contents will belong to
respective courses and thus can be quickly sorted and found by students. There can be
further interaction with peers by students using a comment section to enhance feedback
and interaction. In addition to this, there is a smart calendar system to facilitate students’
timetable import and task setting with Al-powered study schedule recommendations
based on deadlines. Lastly, there is a functionality to create questions to develop quizzes

and flashcards and to facilitate an Al chat functionality based on contents uploaded.

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 1

1.1 Problem Statement and Motivation

In this section, the following problem statements are defined based on a review of
existing web-based educational platforms, highlighting key areas where improvements
are needed:

i. Lack of Text Extraction and Video Content Summarization

The existing platforms often lack advanced features for text extraction and video
content summarization from multimedia files such as images and videos. For instance,
these platforms generally do not have the capability to convert user-uploaded images
into editable and searchable text formats. Despite platforms like Studocu [6] offering a
wealth of learning materials for user reference, they lack automated content analysis
and text extraction features. This deficiency adds steps for users when uploading
educational materials. Text extraction is particularly useful for extracting text from
images. For instance, if users have handwritten learning materials on paper and need to
upload them as Word documents, this feature can significantly reduce the manual

typing workload.
ii. Lack of Automated Content Classification for User-Uploaded Content

Many current educational platforms do not offer automated content classification and
categorization for user-uploaded materials. As an example, even though CourseHero
[7] provides a wide range of courses, it still lacks features that can automatically classify
different types of user-uploaded content into their corresponding categories. This
absence of automated classification can make it difficult for users to manage and
retrieve educational resources efficiently, reducing overall user experience. Currently,
the existing platforms do not provide automated content classification for user-
uploaded content. As a result, users need to manually fill in detailed information when
they want to upload learning materials. This manual process becomes time-consuming,
especially while uploading a high number of files. For instance, on a platform like
CourseHero [7], users must enter detailed information for each upload and then wait

for the content to be processed and unlocked, which further consumes their time.
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ii. Lack of Interaction and Collaboration Features

Some of the existing educational platforms lack interactive and collaborative features
such as commenting systems, calendar planner feature, and personalized Al learning
tools. For example, even though Scribd [8] provides access to huge numbers of
documents, it does not provide features like commenting. This will limit opportunities
for users to communicate and provide feedback. This absence reduces engagement and
creates delays in communication. Similarly, platforms such as Studocu [6], CourseHero
[7], Scribd [8], Docsity [9], and OneClass [10] do not provide built-in calendar planner
feature, making it difficult for students to manage their workload effectively and often
leading to poor time management. Additionally, platforms like Scribd [8] and OneClass
[10] lack personalized learning support such as flashcards, quizzes, and Al chatbot,
preventing students from testing their knowledge or revising efficiently, which forces

reliance on external applications and results in a fragmented learning experience.
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1.2

Objectives

The main goal of this project is to implement a web-based system that allows students

to share their educational resources among each other. The system aims to solve the

limitations of existing platforms by integrating some useful educational features and

functionalities. Key objectives include:

To develop and implement a content extraction and summarization system:
Utilizing OCR for text extraction from images and integrating Whisper for
video transcription and Google Gemini for generating video summaries,

enabling efficient management of multimedia educational materials.

To create an automated course classification system: Integrating Large
Language Models (LLMs) using Google Gemini API to analyze the extracted
content even in different file format, utilizing structured prompt engineering for

automated educational content classification and course categorization.

To develop collaboration and personalized learning support features:
Implementing a commenting system with BERT-based sentiment analysis and
TF-IDF hate speech detection for automated comment moderation, developing
a built-in calendar planner for managing study schedules and deadlines, and
integrating Al-powered tools such as automated question generation, flashcards,

and Al chat to enhance active learning and personalized revision.
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1.3 Project Scope and Direction

The scope of this project includes the design, development, and implementation of a
web-based platform for sharing educational resources among students. The system aims
to enhance the accessibility, organization, and interaction of educational materials.

Specific tasks and features within this scope include:

e Text Extraction and Content Summarization: Implementing Optical
Character Recognition (OCR) for extracting text from images, using Whisper
for video transcription, and integrating Google Gemini for generating concise

video summaries.

o Automated Content Classification: Implementing a prompt-engineered Large
Language Model system that automatically categorizes user-uploaded materials
into relevant course categories by leveraging Gemini’s pre-trained language
understanding capabilities, reducing manual classification effort and improving

content organization.

o Interactive Comment System: Implementing a commenting feature with
machine learning-based sentiment analysis (BERT transformer model) and hate
speech detection (TF-IDF + Logistic Regression), enabling users to engage in

discussions, provide feedback, and collaborate effectively within the platform.

e Smart Calendar Planner: Implementing a rule-based scheduling system with
conflict detection and greedy scheduling algorithms that automatically
organizes study sessions, detects scheduling conflicts, calculates task progress,

and provides alternative time recommendations.

o Al-Powered Questions Generator: Implementing a comprehensive question
generation system that leverages Gemini's Large Language Model to
automatically generate flashcards, quizzes, and interactive Al chatbot
conversations from user-uploaded materials, providing intelligent answer

validation and personalized learning experiences.
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o User Management and Security: Implementing secure user authentication and
data protection mechanisms using PHP within the XAMPP environment,
ensuring that educational resources are shared in a secure and controlled

environment.

o Database Management and Storage: Using MySQL within the XAMPP
environment to store and manage user information, educational resources, chat
logs, and extracted content, ensuring reliable data organization, retrieval, and

security.

e User Interface Design: Creating a user-friendly interface that is intuitive,
responsive, and accessible across various devices, focusing on enhancing the

overall user experience.
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14 Contributions

The primary contribution of this work is to develop a web-based system for sharing
educational resources among students, addressing key limitations found in existing
platforms. By implementing features like text extraction and content summarization,
the system allows users to efficiently convert multimedia content, such as images and
videos, into editable and searchable formats [3]. Additionally, the integration of
automated content classification will simplify the process for users uploading materials,
improving overall efficiency. Moreover, the system will implement interactive features,
such as a commenting system, which can further enhance user engagement and
collaboration, creating a more dynamic learning environment. Sentiment analysis and
hate speech detection are incorporated into the interactive comment system to ensure

constructive discussions and maintain a safe environment.

In addition, the system integrates a smart calendar planner with conflict detection and
scheduling algorithms to support effective study planning and time management. An
Al-powered questions generator is included to produce personalized learning materials
such as flashcards, quizzes, and interactive chatbot assessments from user-uploaded
content. Overall, the system provides a convenient and complete platform for users to
manage, share, and access study resources, while supporting time management through
the smart calendar planner and facilitating revision and test preparation using the Al-

powered questions generator.
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1.5 Report Organization

Chapter 1: Introduces the project background, problem statements, motivation, project

objectives, project scope as well as the contributions from the project.
Chapter 2: Literature review of existing educational resource sharing platforms.
Includes the limitations of the existing systems and the proposed solutions to these

limitations.

Chapter 3: System methodology. System architecture design, use case diagrams, use

case descriptions, and activity diagrams were included in this chapter

Chapter 4: Contains the system design including the system flowcharts for all major

modules and database SQL commands for data storage management.

Chapter 5: Includes the system implementation where the hardware setup, software

setup, installation of required libraries, algorithms, and system operation were recorded.

Chapter 6: Includes system evaluation and discussion about the unit testing results,

project challenges, and objectives evaluation.

Chapter 7: Conclusion of overall report and recommendation.
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Chapter 2

Literature Review

2.1 Review of Existing Educational Resource Sharing Platforms

Based on the research from Internet, there are some existing educational resource
sharing platforms for students to share their learning materials such as Scribd [8],

Course Hero [7], Docsity [9], Studocu [6] and OneClass [10].
2.1.1 Course Hero [7]

Course Hero is a widely recognized educational platform designed to help students
share and access a vast array of study materials. The platform primarily operates as a
subscription-based service where users can upload and download resources comprising
practice questions, study aids, textbook solutions, and lecture notes. Below are some of

the key features of the Course Hero website, with brief explanations of each:
1. Subscription-Based Access

Course Hero operates on a subscription model, allowing users to unlock comprehensive
access to its extensive library of educational materials. Subscribers pay a recurring fee
to enjoy full benefits, which include unlimited downloads of study resources, access to
textbook solutions, and 24/7 homework help. For those who prefer not to subscribe,
Course Hero offers a limited free access option, which can be expanded by uploading
study materials to the platform. This tiered access ensures that users who contribute
resources can earn unlocks and benefit from additional features without necessarily

having to pay for a subscription.

n Course Hero

Premier Plus Premier

Billing cycle

@ Save $18/qtr

Annual Quarterly Monthly
$11.95 /month $23.95 /month $29.95 /month

$143 40 charged yearly $71.85 charged quarterly $29.95 charged monthly

Pause or cance| anytime

Money Back Guarantee

Figure 2.1.1 Course Hero Subscription-Based Access Feature [7]
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il. 24/7 Homework Help

Course Hero provides feature of homework assistance through its 24/7 Homework
Help. This service connects students with qualified tutors who offer real-time help
and answer questions related to various subjects. Users can submit their questions and
receive detailed explanations, guidance, and solutions from experts at any time of day
or night. This feature is particularly beneficial for students needing support outside

regular study hours or those seeking immediate clarification on challenging topics.

Homework help, catered to you.

¢ Get connected with a verified expert tutor 24/7.
® Receive answers and explanations in as few as 30 minutes.

Ask a question

Figure 2.1.2 Course Hero 24/7 Homework Help Feature [7]
1il. Course Hero Quizzes

Course Hero offers a variety of quizzes designed to help students assess their
understanding of course material. These quizzes cover a wide range of subjects and
topics, providing users with an opportunity to test their knowledge and gauge their
academic progress. By incorporating interactive quizzes, Course Hero helps students

reinforce their learning and identify areas where they may need additional study.

SQLite Databases Overview Quiz

%) Computer Science 2 3completions (f 100% (38) (@© Generated by Al

1. What is SQLite?

A NoSQL database system
A cloud-based database service.
A programming language designed for managing databases.

A lightweight relational database management system.

Figure 2.1.3 Course Hero Quizzes Feature [7]
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v. Textbook Solutions and Explanations

Course Hero provides detailed textbook solutions and explanations to help students
understand complex concepts and solve challenging problems. Users can access step-
by-step solutions to textbook exercises across various subjects, which aids in clarifying

difficult topics and enhancing their learning experience.

All Textbook Solutions Biology Biology: The Unity and Diversity of Life (15th Edition)

Textbook Summary

With its 15th Edition, the premier introductory biology textbook has added to its comprehensive study of the field a new
approach for learning. Instead of just providing facts for memorization, with this new book you get Biology: The Unity
and Diversity of Life (15th Edition) solutions to issues raised by the field of study. By tying the lessons to current events
via the study of population ecology, the authors make sure that students are not only learning facts but causes and
effects.

Biology: The Unity and Diversity of Life answers student questions about the smallest building blocks of life on Earth
and builds to a full understanding of how biology affects human social behavior from an evolutionary perspective. The
text tells the story of life from a single cell to the most complex communities across the world in a way that's easy to

‘ understand.

TR A

Add to dashboard
All of that, plus online exercises, key points cross-referenced across chapters, and more make for an introductory bio

text that sets students on a direct path for success in that field and in other life sciences.

Biology: The Unity
and Diversity of Life

(15th Edition) Course Hero-verified solutions and explanations

Figure 2.1.4 Course Hero Textbook Solutions and Explanation Feature [7]
V. Grammar Checker

Course Hero includes a grammar checker tool that helps students improve their writing
by identifying and correcting grammatical errors. This feature supports users in
producing well-written academic papers and assignments by providing suggestions for

improving sentence structure, punctuation, and overall writing clarity.

Al Grammar Checker

<
<
vs)
~
Ic
I=
<
I%
L4
I
10|
ihl
([}
iii
i
5]

EnglishicA) v (+) L5 16px

How are{you?

Figure 2.1.5 Course Hero Grammar Checker Feature [7]
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2.1.2  Secribd [8]

Scribd is a well-established digital library and educational platform that offers students
access to a broad range of reading materials and academic resources. The platform
operates on a subscription-based model, allowing users to explore and share a diverse
collection of documents, including e-books, audiobooks, academic papers, and more.
Below are some of the key features of the Scribd website, with brief explanations of

each:
1. Diverse Document Types

Scribd provides access to a wide range of document types, including academic,
professional, cultural, hobbies & crafts, and personal growth materials. This extensive
library allows users to explore various fields of interest and gain valuable insights

across multiple areas of knowledge.

[SCRIBD]  searcn o @ENe Upoad [ Saved

What is Scribd? Academic + Professional + Culture ~ Hobbies & Crafts Personal Growth ~ All Documents

Figure 2.1.6 Scribd Diverse Document Types [8]
i1. Document Upload and Sharing

Users can upload their own documents to Scribd, making it easy to share educational
resources with a global audience. This feature facilitates the exchange of study

materials and helps users contribute to the Scribd community.

[SC RIB D] Search Q @ ENv 2 Upload [ Saved Download free for 30 days

What is Scribd? Academic v Professional v Culture v Hobbies & Crafts Personal Growth + All Documents

Contribute to the collection

Someone out there is searching for your document. Share
knowledge with a global audience of 90M+ and counting.

Select documents to upload

or drag & drop

Supported file types: pdf, txt, doc, ppt, xIs, docx, and more
By uploading, you agree to our Scribd Uploader Agreement

You must own the copyright to any document you share on Scribd. You can read more about this in our Copyright FAQs.

Figure 2.1.7 Scribd Document Upload and Sharing Feature [8]
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1il. Language Options

Scribd offers multi-language support, allowing users to select their preferred language
for site navigation and personalized recommendations. This feature enhances
accessibility and user experience by providing content and interface options in multiple
languages, including English, Spanish, Portuguese, German, French, Russian, Italian,

Romanian, and Indonesian.

[scRriBD] Search Q @EN~ 2 Upload [ Saved

Preferred Language

What is Scribd? Academic v Professional v v Personal Growth v All Documents
@ English
Trending in Finance & Money Management O Espanol View More
QO Portugués
m” AEOR E. ] m O Deutsch e o
BEGINNERS — W=
A ’)))‘ QO Francais
4 = QO Pycckuit e——
= Q Italiano
- >
O Romana
Fore.x For Land Sale Binary Opi O Bahasa Indonesia All Format Acknf:wledge
Beginners A Step... Agreement Form Format Added by Al Arafat Ru. Receipt
Added by w27061981 Added by COUNTY CY. Added by Efo  Learn more 264 Added by Karla Pai

Figure 2.1.8 Scribd Language Options [8]
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2.1.3  Doesity [9]

Docsity is an educational resource-sharing platform that helps students access,
exchange, and share study materials. It allows users to upload their notes, summaries,
and academic resources, creating a collaborative learning environment. Key features

include a “Ask Community” feature for peer support, a note-selling system and others:
1. Note Selling and Buying

Docsity provides users with the ability to upload their study notes, which can earn
points. These points can be exchanged for various rewards, such as discounts, premium
access, or other benefits. In certain regions, users can even sell their notes directly for

money, offering an additional incentive to contribute to the platform.

Upload your documents once. Earn for each download!

You decide how much you earn

[«

Earn while you sleep

[£3]

2 Reach millions of students
x fou won't t s, Mi

Sell documents now

Figure 2.1.9 Docsity Note Selling and Buying Feature [9]
11. Ask Community

Docsity include a “Ask a Question” section where students can ask academic questions
and seek help from peers or verified contributors. This feature encourages collaboration
and allows users to benefit from collective knowledge, creating a peer-to-peer support

system that aids in both learning and problem-solving.

Ask a question

What would you like to ask?

Add details

University students High-schoal stugents

Figure 2.1.10 Docsity Ask Community Feature [9]
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1il. User Ratings and Reviews

Docsity allows users to rate uploaded documents based on quality and usefulness.

Higher-rated notes appear more prominently, helping users find better study materials.

Most popular Most viewed

Lecture notes

David Griffiths, Qunatum Mechanics solution manual 3th

Ajou University - Suwon, Gyeongg

antum Mechanics
7] 451 pages £ 2023/2024

3)

Exams

g Test Bank - for Medical-Surgical Nursing Concepts for Clinical Judgment and Collaborative

Chamberlain College of Nursing

General Surgery
211211 pages [ 2024/2025
@

Exams

ATLS POST TEST QUESTIONS AND ANSWEERS 2024 2025
Al-baha University (BU)
dicine
€ 19 pages ) 2022/2023
(5)

Figure 2.1.11 Docsity Rating and Reviews Feature [9]
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2.1.4 Studocu [6]

Studocu is a comprehensive educational resource sharing platform designed to facilitate
the exchange of study materials among students. The platform offers a variety of
features aimed at enhancing the accessibility and quality of educational resources.

Below are some key features of Studocu:
1. Study Groups

Studocu offers a feature for users to join or create study groups. This allows students to
connect with peers who share similar academic interests or are enrolled in the same
courses. Users can browse and search for groups, participate in discussions, and

collaborate on academic projects.

Explore All Groups

o

Find your community and chat to

other students. il Universiti Malaya

B Criminal Law | (LIA2003)

Browse and search for groups
i L s )Y 157 students

it University of Malaya

All (85) =] B sejarah pendidikan

“ 2 students

Popular ()

il Universiti Teknologi MARA
8 Building Surveying (AP119 & AP229)

8(CqO? ==

Universiti Tunku Abdul Rahman  Tif

Figure 2.1.12 StuDocu Study Groups Feature [6]

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

17



CHAPTER 2

il. Blog

Studocu maintains a blog that covers a variety of topics relevant to students. The blog
includes articles on job tips, lifestyle, news and updates, student life, study tips, travel,

and more.

§ studocu Home Topics v Newsroom Search Study Notes v About Us Sign In v Q

STUDY TIPS | Follow Us

Note Taking Methods To Make v i .
Studying Easier

Note taking can make all the difference when it | Categories

comes to studying for your exams. In this guide we
Job Ti
discuss the best methods you can use to get the g

most out of taking notes. Lifestyle

News & Updates
O 0 COMMENTS NOVEMBER 29, 2023
Student Life

Figure 2.1.13 StuDocu Blog Feature [6]
iil. Ask Al
Studocu features an “Ask AI” tool that allows users to submit study questions and
receive instant answers. This feature leverages Al technology to provide quick and

accurate responses to academic inquiries, helping students get the information they

need efficiently.

Al help on your studies

Ask any study-related question, and you’ll get an answer in seconds.

« Ask a question now

Paragraph ~ B I S

What caused the beginning of the French Revolution? What were the main consequences of this event?

Figure 2.1.14 StuDocu Ask Al Feature [6]
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v. Study Tools and Features

Studocu includes various tools designed to assist students in their studies. These include
features like flashcards, quizzes, and note-taking tools that help users consolidate their

learning and improve their academic performance.

Flashcards: CS510 Quiz 1 and 2 Solved Share e¥

4, Created with Al from the Document (2

Question 10of 16 Report

4 N

? Question © Medium

What is a major difference between
Agile and Data Driven model?

. J

Figure 2.1.15 StuDocu Study Tools Feature [6]

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

19



CHAPTER 2

2.1.5 OneClass [10]

OneClass is an educational platform designed to enhance students’ learning experiences
by providing access to a broad range of academic resources. The platform focuses on
delivering study materials, interactive tools, and a supportive community to help

students excel in their studies. Below are some of the key features of OneClass:
1. Community Q&A Feature

OneClass enables users to ask academic questions and receive answers from the
community. This feature allows students to seek help with specific problems or topics
and get responses from other users, fostering collaborative problem-solving and peer-

to-peer assistance.

GneClass A Home D] Answer [ Study resources Q search notes or questions ( © 0O &

&

% awaiskhan
“}'" inBiclogy
Define organic fertilizer?

B A =3
% awaiskhan

W in Biclogy
Define chemical fertilizers?

&
) Answer 2R

Figure 2.1.16 OneClass Community Q&A Feature [10]
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1. Class Notes

OneClass offers a feature where students can access a repository of class notes shared
by their peers. These notes are detailed and cover various topics discussed during
lectures. This feature allows users to supplement their own notes with additional

perspectives and insights, providing a more comprehensive understanding of the course

material.
Top Class Notes this week @ For unlimited aceess to Cléss Notes, a Class subseription & required
Out of 1,200,000+ Class Notes
= T — = INTRODULTIM
— »
= roisng
1rg
€502 Lecture : TYPES Of BIOL 209 Lecture Notes -
ANHB2216 Lecture Operators in ¢ PSYCH 101 Lecture 1: - Lecture 14: Lipid... ECO 182 Lecture 1: Eco PSY280H5 Lecture

Notes - Lecture 5:... PSYCH 101 notes (con-... . . Notes Notes - Lecture 9....

&

Figure 2.1.17 OneClass Class Notes Feature [10]
1ii. Textbook Solutions

Another valuable feature of OneClass is its collection of detailed solutions to textbook
problems. This feature enables students to verify their answers against provided
solutions, ensuring accuracy and learning from any mistakes. The solutions include

step-by-step explanations, offering insights into problem-solving methods and

techniques.
Browse textbook solutions © For access to Textbook Solutions, a Class or Grade subscription i required
New textbooks solutions are being added daily
SUBJECTS PHYSICS
0 - DTN
< All Subjects
1
Si-3%
W
N
Ca Y
BASIC
CHEMISTRY
o Timberlse . Timberiske
Ph g th Edition, 2 5 €dition Editior
Principles of Economics Physics: Principles with Basic Chemistry Principles of
Sta t T

Applications imberlake Macroeconomics

SBN: 9780321625922 ISBN: 9781947172388

Figure 2.1.18 OneClass Textbook Solutions Feature [10]
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2.2 Limitation of Existing Educational Resource Sharing Platforms

The limitation across these platforms such as [6], [7], [8], and [10] is that many of their
advanced features are locked behind a subscription-based model. Users are often
required to upgrade to a premium account to access additional functionalities, which
can limit the overall user experience and accessibility. This subscription model may
create barriers for some students, affecting their ability to fully utilize the resources
available. For [7], users can either pay or upload notes to gain access to the locked
documents. If they choose to upload notes, they must submit 10 notes to gain access.
The process of uploading and verifying these notes can be time-consuming, which may

negatively impact on the user experience.

Additionally, a significant limitation of websites such as [7] and [8] is the lack of a
commenting feature. This absence prevents users from engaging in meaningful
interactions with the content and other users. Without the ability to comment, users are
unable to ask questions for clarification, provide feedback, or share insights about the
materials. This limitation restricts collaborative learning and impedes the development
of a supportive academic community. The lack of interactive elements like comments
can lead to a less dynamic and engaging user experience, diminishing the overall value
of the platform for students seeking a more collaborative and interactive learning

environment.

Another notable drawback 1s the absence of a text extraction feature on these platforms
such as [6], [7], [8], [9] and [10]. Users cannot easily convert and manipulate text from
documents for personal use or further study, such as converting images into editable
and searchable text formats. This limitation means that users cannot easily search or
edit content presented in image or video formats, potentially reducing the utility and
accessibility of the resources provided. This lack of functionality can hinder users’

ability to interact with and utilize the materials effectively.

Furthermore, the current platforms do not offer automated content classification for
user-uploaded materials such as [6], [7], [8], [9] and [10]. They lack the ability to
automatically categorize or filter different types of content, such as videos, documents,
and images. This absence of automation requires users to manually sort and organize

their uploads, leading to a disorganized and less efficient user experience. The inability
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to automatically classify and categorize content into relevant course categories can

impede users from finding and utilizing the materials effectively.

In addition, platforms such as [6], [7], [8], [9], and [10] do not include a Smart Calendar
Planner. The absence of Smart Calendar Planner prevents students from efficiently
organizing their study schedules and tracking deadlines. Furthermore, platforms such
as [8] and [10] lack flashcards, quiz generators, and Al chatbot that allow users to ask
questions about uploaded content. This lack of interactive study tools and Al chatbot
features limits students’ ability to actively engage with the learning materials and

customize their study experiences.

For platforms that offer flashcard or quiz generation, access is often limited. Platforms
such as [9] allow users to generate flashcards and quizzes from uploaded content, but
these features are locked behind a subscription plan, requiring users to pay in order to
unlock the features. Similarly, for platform [7], flashcards are only available to users
who upgrade to a premium plan. These restrictions make it harder for students to fully

use the platforms’ study tools without paying for a subscription.

In summary, these limitations, including restricted access due to subscription-based
models, the absence of interactive features like commenting, insufficient text extraction
capabilities, and the requirement for manual content classification, significantly affect
the usability and effectiveness of educational resource-sharing platforms. Addressing
these challenges could enhance user experience, making learning environments more

flexible, accessible, and collaborative for students.
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2.3 Summary of the Existing System

Platform

Advantages

Weaknesses

Course Hero [7]

Extensive library of educational materials.
24/7 Homework Help with tutors.

Interactive quizzes for self-assessment.

Detailed textbook solutions and explanations.

Grammar checker tool.

Subscription-based model restricts access.

Requires uploading 10 notes to unlock content.

No commenting feature for user interactions.

No Smart Calendar Planner.

Flashcards and quizzes are only available after premium

upgrade.

Scribd [8]

Diverse document types.
Multi-language support.

Document upload and sharing

Subscription-based models limit access to many resources.
No commenting or interactive features for engagement.
No automated text extraction from uploaded documents.
No automated content classification.

No flashcard or quiz generation.

No Al chatbot.

No Smart Calendar Planner.

Docsity [9]

Revenue sharing for contributors.
Ask Community feature.

User ratings feature.

Subscription-based model.

No text extraction features.

No automated content classification.

Flashcard and quiz generation locked behind subscription.

No Smart Calendar Planner.
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Studocu [6]

Study groups feature.
Al-powered instant study help.

Study tools like flashcards and quizzes.

Subscription-based model limits access and premium features.
No automated classification of content uploads.

No Smart Calendar Planner.

OneClass [10]

Community Q&A for academic questions.

Access to class notes from peers.

Textbook solutions with step-by-step explanations.

Subscription required for full access to resources.
No text extraction feature.

No content classification automation.

No flashcard or quiz generation.

No Al chatbot.

No Smart Calendar Planner.

Table 2.1 Review on the Advantages and Weaknesses of Existing Platforms
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24

Proposed Solutions

This project aims to propose a set of innovative solutions to address the limitations

found in existing educational resource-sharing platforms. The focus is on enhancing

user experience, improving accessibility, and fostering a more interactive and efficient

learning environment. The proposed solutions include:

1.

Enhanced Access and Usability: To mitigate the issues associated with
subscription-based models, the project proposes a tiered access system that offers
free features. This approach ensures that the functionalities are available to all users.
This model aims to lower barriers for students and improves overall resource

utilization.

Interactive Features for Engagement: Introducing interactive features such as
commenting to address the lack of user engagement on current platforms. These
features will enable users to ask questions, provide feedback, and engage in
collaborative learning, thereby enhancing the educational value and fostering a

supportive academic community.

Text Extraction and Transcription: To address the absence of text extraction
capabilities, the project proposes integrating advanced tools for text extraction and
transcription. These tools will allow users to convert images and videos into editable
and searchable text formats, enhancing the flexibility and usability of the resources
provided. This functionality will enable users to interact with the content more

effectively.

Automated Content Classification: Implementing automated content
classification features will streamline the organization of user-uploaded materials.
The system will automatically categorize and filter content such as videos,
documents, and images into appropriate course categories. This automation will
improve the efficiency of content management and enhance users’ ability to find

and utilize relevant materials.
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5. Enhanced User Feedback Mechanisms: To address the current lack of
comprehensive feedback mechanisms, the project proposes integrating features for
user ratings, reviews, and comments on uploaded materials. This will allow users
to share insights, rate the quality of resources, and provide constructive feedback.
Enhanced feedback mechanisms will improve the overall quality of shared

resources and support a more interactive learning environment.

6. Smart Calendar Planner Integration: To address the absence of a Smart Calendar
Planner, the project proposes integrating a calendar and scheduling feature that
allows students to organize their study schedules and track deadlines efficiently.
This feature will help students improve time management and ensure timely

completion of tasks.

7. Interactive Study Tools: To address the lack of flashcards, quizzes, and Al chatbot,
the project proposes integrating tools to generate flashcards and quizzes from user-
uploaded content. An Al chatbot will also be implemented to answer questions
about uploaded materials, enhancing engagement and supporting personalized

learning.

By implementing these solutions, the project aims to create a more inclusive,
interactive, and user-friendly educational resource-sharing platform that better meets

the needs of students and enhances their learning experience.
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Chapter 3
System Methodology/Approach

3.1 System Design Diagram
3.1.1 System Architecture Diagram

Presentation Layer

Database Layer

Application Layer

Client Tier phpMyAdmin
JE—

isplay T 1
@ s =]

—t——Request—

PHP Response

sludy_materials
database

CsSs
Javasript

‘ HTML J

Figure 3.1.1 System Architecture Diagram
Figure 3.1.1 shows the structure of the Student Resource Exchange System. This system
is organized into three main layers: Presentation, Application, and Database Layer. The
Presentation Layer is where the users directly interact with the system. This
presentation layer is developed using HTML, CSS, and JavaScript to create a user-
friendly web interface. In this interface, users can perform actions such as clicking
buttons or submitting forms. After performing action, requests will be generated and
sent to the Application Layer. The results will be returned and shown to the user in this

Presentation Layer once the requests are processed.

The Application Layer functions as the core logic of the system. This layer uses PHP
to handle backend operations such as user registration, login, file uploads, and handling
study materials. In addition, Python is integrated to support advanced features aligned
with the project objectives. The features include Optical Character Recognition (OCR)
which is used to convert images into editable text, video summarization which is used
to generate transcripts and summaries, and automated course classification using
machine learning algorithms. This layer also manages interactive features such as the

commenting system with sentiment analysis and hate speech detection. The Smart
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Calendar Planner allows Al-Scheduled task creation and conflict detection to avoid
overlapping tasks. Other than that, the AI Study Tools use Natural Language Processing
(NLP) and Large Language Models (LLMs) to generate flashcards, quizzes and an Al
chatbot used for answering user questions. Overall, the Application Layer handles user
requests, executes algorithms, integrates external APIs, ensures data integrity, and

delivers meaningful responses to the Presentation Layer.

The Database Layer serves as the system’s storage unit and is managed using
phpMyAdmin. This layer contains a database where all important data is stored, such
as user accounts, uploaded study materials, extracted text from images, video
summaries, scheduled task, quizzes, flashcards and so on. The Database Layer is
essential because it ensures that student resources are kept safe and available even if
users log out or the system restarts. The arrows shown in the diagram represent the flow
of information: “Request” arrows indicate actions initiated by the user, while
“Response” and “Display” arrows represent the processed data returned to the user

interface.

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

29



CHAPTER 3

3.1.2 Use Case Diagram

Student Resource Exchange System
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Figure 3.1.2 Use Case diagram
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3.1.3 Use Case Description

Use Case Name Register Use Case ID UCo1
Primary Actor User

Brief Description | Allows a new user to create an account in the system.
Trigger User selects the “Register” option on the login page.

Normal Flow of

1. System displays the registration form.

Events 2. User provides required information.

3. System validates the information.

4. System creates a new user account.

5. System confirms successful registration to the user.
Sub-flows 2a: Input User Information

1. System prompts for username, email, password, and
confirm password.
2. User inputs the required information.

3. System validates input format and uniqueness.

Exception Flows

E1l: Email Already Exists
1. System detects email is already registered.
2. System displays error message.
3. User must use different email address.
E2: Invalid Input Format
1. System detects invalid email format or weak password.
2. System highlights invalid fields.

3. User corrects the information.

Table 3.3.1 Use Case Description for “Register”
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Use Case Name Login Use Case ID ucCo02
Primary Actor User
Brief Description | Allows an existing user to authenticate and access the system.
Trigger User selects the “Login” option.
Normal Flow of 1. User selects the “Login” option.
Events 2. System displays the login form.
3. User inputs their email and password.
4. User submits the login form.
5. System validates the credentials.
6. System grants access and redirects the user to the
homepage.
Sub-flows 2a: Input Email and Password

1. System prompts for email and password.
2. User enters email and password.

3. System validates user input.

Exception Flows

El: Invalid Email or Wrong Password
1. System detects incorrect email or password.
2. System displays error message.
3. User re-enters email or password.
E2: Forgot Password
1. User selects the “Forgot Password” option.
2. System prompts the user to enter their email address.
3. System sends a password reset link to the provided
email.
4. User clicks the reset link and creates a new password.
5. User returns to the login page to authenticate with the

new password.

Table 3.3.2 Use Case Description for “Login”
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Use Case Name

Upload Study Material | Use Case ID | UCO03

Primary Actor User
Brief Description | Allows user to upload study materials to the system.
Trigger User selects the “Upload Study Material” option.
Normal Flow of 1. System displays an upload interface.
Events 2. User selects files to upload.
3. User enters details for the uploaded materials.
4. System processes file and extracts content information.
5. System sends content to Al classification service.
6. System displays Al classification results and alternative
suggestions.
7. User reviews the material details.
8. User submits the upload form.
9. System validates all required fields and processes the
upload
10. System stores the uploaded materials.
11. System confirms successful upload.
Sub-flows Sa: Automatic Course Classification

1. System analyzes uploaded content.
2. Al service suggests appropriate course categories.

3. System presents classification results to user.

Alternative Flows

7a: Modify Result of Course Classification
1. User reviews Al classification suggestions.
2. User can accept or modify the course suggestions.

3. System updates classification based on user input.
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Exception Flow

E1l: Al Classification Service Unavailable

1.

System  displays warning about unavailable
classification service.

System enables manual course selection without Al
assistance.

User manually selects appropriate course from

dropdown.

E2: Missing Required Information

1.

System highlights missing required fields.

2. Users must complete all required information before

submission.

Table 3.3.3 Use Case Description for “Upload Study Material”
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Use Case Name

Extract Text from Image | Use Case ID | UC04

Primary Actor User
Brief Description | Allows user to extract text content from images.
Trigger User selects the “OCR Tool” option.
Normal Flow of 1. System displays image upload interface.
Events 2. User uploads image.

3. System processes the image.

4. System displays extracted text.

5. User reviews extracted text.

6. System provides options for further actions.
Sub-flows 3a: Process Image (OCR)

1.

System applies OCR algorithms to the uploaded image.
2. System converts recognized text to editable text.
4a: Output Extracted Text
1. System displays the extracted text in editable format.
2. System provides options for user to save or further

process the text.
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1
2
3.
4

Alternative Flows | 5a: Ask Gemini Al
1.

User enters questions and send to Gemini AL

2. System connects to Gemini Al
3. Al provides answers for the extracted text.

5b: Upload Image and Extracted Text to Study Resources
1.

User chooses to save the image and extracted text as
study resources.

System prompts for material details.

System saves the image and text to the user’s study

resources.

5c: Edit Extracted Text

User selects to edit the extracted text.
System provides text editing interface.
User makes desired changes.

System saves the edited text.

Table 3.3.4 Use Case Description for “Extract Text From Image”
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Use Case Name

Summarize Video Use Case ID UCo05

1.

Primary Actor User
Brief Description | Allows user to generate summaries of video content.
Trigger User selects video summarization option.
Normal Flow of 1. System displays video summarization interface.
Events 2. User provides video to summarize.

3. System processes the video content.

4. System generates summary and transcript.

5. System displays the result.

6. User reviews the generated content.
Sub-flows 3a: Generate Summary and Transcription

1. System extracts audio from the video.

2. System converts audio to text.

3. System analyzes text to generate a concise summary.

4. System displays both the transcription and summary.
Alternative Flows | 2a: Summarize YouTube Video

1. User provides a YouTube URL.

2. System validates the URL.

3. System processes the YouTube video content.

4. System generates summary and transcript.

2b: Summarize Own Uploaded Video

1. User uploads a video file.

2. System processes the uploaded video.

3. System generates summary and transcript.

Sa: Upload To Study Material

Users choose to save the video summary as study
material.
System prompts for material details.

System saves the video summary to the study materials.
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Exception Flows

El: Invalid YouTube URL

1. System cannot access the provided YouTube URL.

2. System displays error message

3. User provides correct YouTube URL.

Table 3.3.5 Use Case Description for “Summarize Video”
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Use Case Name View Content Use Case ID UCo06

Primary Actor User

Brief Description | Allows users to view study materials, manage comments, and
access Al Study Tools.

Trigger User selects a study material or content item to view.

1.
2.

3.
4.

Normal Flow of 1. System displays the requested study material.
Events 2. System shows associated comments with sentiment
indicators.
3. User views the content and available features.
4. User can interact with content through various actions.
Sub-flows 2a: Manage Comments

User chooses to post, like, modify, or delete comments.
System performs hate speech detection and sentiment
analysis on comments.

System processes approved comments.

System updates new comment information.

2b: Post Comment

1.
2.
3.
4,
5.

User writes a new comment.

System performs hate speech detection.
System performs sentiment analysis
System saves approved comment.

System displays comment with sentiment indicator.

2¢: Like Comment

1.
2.
3.

User clicks like button on existing comment.
System records the like interaction.

System updates like count display.

2d: Modify Comment

1.

wok »w N

System validates comment ownership

User clicks on edit button on their own comment.
System allows comment editing.

User makes changes and saves.

System re-analyzes modified comment for hate speech

and sentiment.
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2¢e: Delete Comment
1. System validates comment ownership.
2. User clicks delete button on their own comment.

3. Systems confirm deletion action and remove comment.

Alternative Flows

2f: Unlike Comment
1. User clicks unlike button on previously liked comment.
2. System removes like interaction.
3. System updates like count display.
3a: Al Study Tools Access
1. User selects Al study tools options.
2. System provides access to flashcards, quizzes, or Al
chat tools.

3. User interacts with Al study tool.

Exception Flows

E1l: Comment Contains Hate Speech
1. System detects offensive content in comment.
2. System blocks comment submission.
3. System displays error message.
4

User re-enter the comment.

Table 3.3.6 Use Case Description for “View Content”
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Use Case Name

Calendar Planner Create Task | Use Case ID uco7

Primary Actor User

Brief Description | Allows users to create and manage study tasks in their personal
calendar planner.

Trigger User clicks on “Calendar Planner” button.

Normal Flow of

1.

System displays the calendar planner interface.

1.
2.
3.
4.

Events 2. User selects option to create a new task.

3. System displays task creation form.

4. User enters task details.

5. System validates the task information.

6. System saves the task to user’s calendar.

7. System displays successful task creation message.
Sub-flows 4a: Create Al Scheduling Task

User clicks on “Create Task” button.
System analyzes user’s existing schedule.
Al suggests suitable time slots for the task.

User reviews and accepts or modifies Al suggestions.

2a: Create Direct Task

1.
2.
3.

User clicks on a timeslot column in the calendar view.
System checks for schedule conflicts.

System allows direct scheduling if no conflicts exist.

4b: Import Timetable

1.

A o

User clicks on button “Import Timetable” to import
existing timetable.

System displays import form.

User provides timetable data.

System processes and analyzes imported content.
System displays extracted schedule information.

User clicks on “Import Schedule” to confirm import.

System processes and imports the schedule.
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Alternative Flows | 4c: Delete Task

1. User selects existing task to delete.

2. System confirms deletion action.

3. System removes task and associated sessions
2b: Suggest Alternative Times

1. System analyzes available time slots.

2. System generates alternative scheduling options.

3. System presents suggestions to user.

4. User selects preferred alternative.

Exception Flows E1: Schedule Conflict

1. System detects conflicting tasks at same time.
System highlights the conflict to user.

System prevents conflicting schedule creation.

System automatically suggests alternative times.

wok »WN

User must choose different timeslot or resolve conflict.

Table 3.3.7 Use Case Description for “Calendar Planner Create Task”
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Use Case Name Al Study Tools Use Case ID | UCOS8

Primary Actor User

Brief Description | Allow user to generate flashcards, quizzes, and ask question
with Al chatbot.

Trigger User selects Al Study Tools from content view.

Normal Flow of 1. User accesses Al Study Tools.
Events 2. System processes document content for Al analysis.
3. System displays Al Study Tools.
4. User selects specific tool (Flashcards/Quiz/Chat).
5. System presents interactive study interface.
6. User engages with Al-generated study content.
Sub-flows 3a: Generate Flashcards
1. System analyzes document content.
2. Al extracts key concepts and creates question-answer
pairs.
3. System presents interactive flashcard interface.
4. User studies using flashcard feature.
3b: Generate Quizzes
1. System processes document content.
2. Al creates various question types.
3. System presents quiz interface with questions.
4. User takes quiz.
3c: Al Chatbot
1. System displays Al chat interface.
2. User asks questions about document content.
3. Al provides answers based on document.
4. System stores conversation history.

Alternative Flow

5a: Take Quiz

1.

2
3.
4

User starts generated quiz.
System presents questions one by one.
User submits answers.

System provides immediate feedback and scoring.
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5b: Submit Quiz
1.
2.
3.
4.

User completes all quiz questions.
System calculates final score.
System saves quiz results.

System provides performance analysis.

Sc: View Quiz History
1.
2.
3.

User accesses quiz history section.

System displays past quiz attempts with scores.

User can review previous performance.

Table 3.3.8 Use Case Description for “Al Study Tools”

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

44




CHAPTER 3

3.1.4 Activity Diagram

UCO01 — Register Activity Diagram

UCO01 Register Activity Diagram

User System

Click "Register Now" Display Reqgistration
Link on Login Page Form Page

.

Frovide required <
information

Validate Information

¥y

Frompt re-enter Display error "Email
required input already exists”

Highlight invalid fields

Create new user
account

'

Display successful
registration message

Figure 3.1.3.1 UCOI Register Activity Diagram
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UCO02 - Login Activity Diagram

UC02 Login Activity Diagram

User

System

Select "Login" option

v

> Display login form

Input email and [
paassword

Validate credentials

Prompt re-enter email
and password

Display error
message

Redirect to

Access Homepage [

Homepage
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UCO03 — Upload Study Material Activity Diagram

UCO03 Upload Study Material Activity Diagram

User

System

!

Click on "Upload”

Button

v

Select files to upload

A

| Display upload form

Process file and
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v

Perform Al Course
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h 4
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Y
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h 4
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Prompt enter all the |,

v
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Display upload |
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Figure 3.1.3.3 UC03 Upload Study Material Activity Diagram
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UC04 — Extract Text from Image Activity Diagram

UCO04 Extract Text from Image Activity Diagram

User System
Click on "Scan Text” «| Directto OCR Scan
button R Text page
<
Upload image

Process image (OCR)

>
v
Rewe'.\;ee:;trac’[ed < Display extracted text
Y
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v
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Y
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Enter material |
input
h J
Submit form | Save image and text o
d library
Yes et .
Input Modify | Stored Modified
Text 5 Text

Figure 3.1.3.4 UC04 — Extract Text from Image Activity Diagram
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UCO0S — Summarize Video Activity Diagram

UCO05 Summarize Video Activity Diagram

User System
Click Video ! Display video
Summarization button | summarization interface

Video Content [«

Youtube

s

v
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Upload
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Validate Youtube URL

Display error
message
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No

Review generated
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Y
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Transcript

Y
Generate A

summary

A 4

Display summary and

A

summary and
transcription

Y
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Save video details

v

Library?

to library

Y

Figure 3.1.3.5 UCOS5 — Summarize Video Activity Diagram
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UCO06 — View Content Activity Diagram

UCO06 View Content Activity Diagram
User System
~aleck sluqy leEES 10 |  Display study material
view
Post . .
Smment? Yes #| Perform sentiment
» analysis
Mo v
Perform Hate Speech
Detection
Yes
Modify |
omment?
Stored com ment Hale Speech
No and display Detected?
comment elecied:
Delete Ves «| Confirm deletion and
comment?, | remove comment
Block comment
No
‘Y&s »  Record Like
No
Access Al « | Provide access to
Tools? 7| Al Study Tools
o
@

Figure 3.1.3.6 UC06 — View Content Activity Diagram
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UCO07 — Calendar Planner Activity Diagram

UCO7 Calendar Planner Create Task Activity Diagram

User

System

Click "Caledar Planner”
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!
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Direct task?

|0

Display task creation form|

o message and store

> Display task creation form

Analyze schedule
Create task
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Accept ™\ o Suggest alternative
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Display success
¥ and store
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N
4 Nu/
Import Vi )
timetable?. Process timefable

Yes

Import timetable

Display error
message

Figure 3.1.3.7 UCO7 — Calendar Planner Activity Diagram
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UCO08 — Al Study Tools Activity Diagram

UCO08 Al Study Tools Activity Diagram

User System

Click "Study with «| Display Al Study
Al" Button | Tool Flashcard Tab

View Flashcard [«

Yes

Click "Quiz"
Tab

{

Choose Quiz
Setting

v

Click
"Generate Quiz"
Button

Generate Quiz

A J

h 4
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l

Submit Quiz

Store Quiz Result
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h 4
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v
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Generate Answer

v
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Display Answer

'
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Figure 3.1.3.8 UC08 — Al Study Tools Activity Diagram
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Chapter 4
System Design

4.1 System Flowchart

4.1.1 System Flowchart for Login and Registration

Figure 4.1.1 shows the system flowchart for Login and Registration Modules. At first,
users need to register an account if they are new users and have not created an account
yet. To create an account, users need to fill in all the required information in the
Registration page form. After successfully creating an account, the users’ information
will be stored in the study materials database. If users have registered an account but
forgot the password, then they need to go to the Forgot Password page and enter the
registered email address. After that, the user will receive a password reset email, and
they are required to fill in the new password, the reset password will be stored in the
study materials database after submitting the new password. In order to log in to the
website, users are required to input their email address and password, and the system
will check whether the email address exists in the database or not. If yes, then the system
will further verify whether the provided password is correct or wrong. If both the email
address and password are correct, then the user will be directed to the Homepage. Else,
an error message will be displayed to the user, and they are required to re-enter the

correct credentials.
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Create New User

i 7
Registered? Account
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/_,

Store User
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study_materials
database

Enter Email
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password

Check Email

No—»/ Ermmor Message
"User not Found!}
Yes

Check Password

/ Error Message
“Invalid Password”,

Redirect fo
Homepage

Password Reset
Success Message

Figure 4.1.1 System Flowchart for Login and Registration

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

54



CHAPTER 4

4.1.2 System Flowchart for Upload Material

Figure 4.1.2 shows the system flowchart for Upload Material. To upload a material, the
system will first display the upload material form. After that, the users need to fill in all
the required material information. Then the system will perform the AI Course
Classification Task, which will automatically classify the user-uploaded material into
its corresponding course. The Al Course Classification result will then be displayed to
the users. If the user is satisfied with the Al Classification result, then they can submit
the upload form, else the users need to manually select the course and submit the upload
form. After the user submits the upload form, the system will process the upload form

and store the material in the study materials database.

Dizplay Upload
Material Form

A 4

Fill in required
material information

h

Process Al Course
Classification Task

Display
Classification
Result

Satisfy
Classification
Reult?

/ Select Course
Manually

Submit Upload |
Form

A 4

Process
Upload Form

study_materials
databse

Figure 4.1.2 System Flowchart for Upload Material
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4.1.3 System Flowchart for Comment System

Figure 4.1.3 shows the system flowchart for the commenting system. The system will
first display the view content comment interface and users can perform multiple actions
on this page. If users want to post a comment, then they need to input the comment into
the comment field and click the submit button. After that, the system will analyze the
comment sentiment and detect comment hate speech. If no hate speech is detected, then
the system will store the comment in the study materials database, else the system will
display an error message and the comment cannot be posted. The user can also like the
comment by clicking the “Like” button. After clicking the “Like” button, the system
will then update the like count and save it into the study materials database. In addition,
the users can also delete their own comment by clicking the “Delete” comment button.
After clicking the “Delete” button, a confirmation message will appear. If the user
confirms to delete the comment, the system will then remove the comment from the
study materials database. Users can also click the “Edit” button to edit their own
comment. After clicking the “Edit" button, the users need to input the modified
comment and click the “Submit Button”. The system will then re-analyze the modified
comment with sentiment analysis and hate speech detection. If no hate speech is
detected, the comment will be successfully modified and saved in the study materials

database, else an error message will be displayed.
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Figure 4.1.3 System Flowchart for Comment System
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4.1.4 System Flowchart for Image-to-Text (OCR)

Figure 4.1.4 shows the system flowchart for Image-to-Text (OCR). At first, the system
will display the Image-to-Text page. After that, users need to upload an image with text
to extract. After uploading an image, the system will process the image and display the
extracted text result to users. After successfully extracting the text, the user can perform
several actions. If users want to upload the image with extracted text to the Library
page, then they need to click the “Upload Material” button. After that, the system will
direct the user to an upload form with image and extracted text preview. Since the image
and extracted text are the material to upload, the Al Course Classification Task will
perform automatically and display the classification result to the users. If users are
satisfied with the Al Classification result, then they can submit the upload form after
filling in all the required material information, else the users need to manually select

the course, and the system will store the material in the study material database.
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Figure 4.1.4 System Flowchart for Image-to-Text (OCR)
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4.1.5 System Flowchart for Upload Video Summarizer

Figure 4.1.5 shows the Upload Video Summarizer system flowchart. First, the system
will display the Upload Video Summarizer Page. The users need to upload a video and
the system will then process the user-uploaded video and extract the video transcription.
If the video transcription is successfully extracted, then the system will generate a video
summary and output the video summary and transcription to users, else the system will
display an error message “Unable to Generate Summary”. After displaying the result to
users, users can perform several tasks. If users want to upload the video together with
its video summary and transcript, then the users need to click the “Save to Study
Resources” button. After that, the system will display an upload form with video,
summary, and transcription preview. Since the material to upload is the video, the Al
Course Classification will start automatically. After classification is done, the result
will be displayed to users. If the users are satisfied with the classification result, then
the user can submit the upload form after filling in all the required material information,
else the users need to manually select the course and submit the upload form. After
submitting the upload form, the system will process the upload form and store the

material in the study materials database..
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Figure 4.1.5 System Flowchart for Video Summarizer
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4.1.6 System Flowchart for YouTube Video Summarizer

Figure 4.1.6 shows the system flowchart for YouTube Video Summarizer. First, the
system will display the YouTube Video Summarizer Page. Users need to input a
YouTube URL link. After that, the system will then process the YouTube URL link.
The system will check whether the input YouTube URL link is valid or not. If yes, then
the system will continue to extract the video ID and fetch the video transcription. After
that, the system will check whether transcription is available or not. If yes, the system
will generate the video summary and display the result of the summary and video
transcription. If users want to upload the YouTube video to the Library page, then the
users need to click the “Save to My Study Resources” button. The system will then
display an upload form to the users. Since the material to upload is the video, the Al
Course Classification will start automatically. After classification is done, the result
will be displayed to the users. If the users are satisfied with the classification result,
then the users can submit the upload form after filling in all the required material
information. Else, the users need to manually select the course and submit the upload
form. After submitting the upload form, the system will process the upload form and

store the material in the study materials database.
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Figure 4.1.6 System Flowchart for YouTube Video Summarizer
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4.1.7 System Flowchart for Calendar Planner

Figure 4.1.7 shows the system flowchart for Calendar Planner. The system will first
display the Calendar Planner page. Users can perform different actions. If users want
to create an Al-schedule task, then users need to click on the “+New Task” button. After
that, the system will display a Create New Task form. Users are required to fill in all
the required task details and click the “Create Schedule Task” button. The system will
then process the upload form and schedule. The system will be based on the information
provided in the upload form to allocate the task into a suitable timeslot, and the created
task will be saved into the study materials database.

Users can also create a direct task by clicking the specific timeslot column in the
calendar view. The system will display a Create Direct Task form, and users are
required to fill in the required task details and click the “+Create Task™ button. The
system will check whether the task created detected conflict or not. If yes, then the
system will display an error message and display an alternative timeslot suggestion to
users. Else, the task will be successfully created and stored in the study materials
database.

Users can import a timetable by clicking the “Import Timetable” button. The system
will display the Import Timetable form. Users need to upload a timetable. The system
will process the imported timetable and detect whether the timetable detects conflict
with existing tasks or not. If yes, then an error message will be displayed. Else, the
system will display the Imported Timetable Timeslot Preview and users need to click
on the “Import Timetable” button. The system will then add the task and save it to the

study materials database.
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4.1.8 System Flowchart for AI Study Tools

Figure 4.1.8 shows the system flowchart for AI Study Tools. The system will first
display the View Material Page. To access the Al Study Tools page, the users need to
click on the “Study with AI” button in the View Material Page. After that, the system
will process the material, extract material content, process the extracted content, and
generate a flashcard. Then the system will display the flashcard and save the generated
flashcard to the study materials database.

Users can click on the “Quiz” tab to be directed to the Quiz Tab interface. To generate
a quiz, the users need to first select the quiz settings and click the “Generate New Quiz”
button. The system will process the material, extract material content, process the
extracted content, and generate a quiz. After displaying the generated quiz, the users
can choose whether to answer the generated quiz or not. If yes, then users need to
answer all of the questions and submit the quiz. Then the system will store the quiz
result into the study materials database.

Users can click on the “Al Assistant” tab and the system will direct users to the Al
Assistant Tab interface. To ask questions, users are required to input the question and
submit the question. Then the system will generate the answer and display the answer.
The AI Chatbot conversation will also be saved to the study materials database.

The users can click on the “Quiz History” tab to review previous quizzes. The system
will direct users to the Quiz History Tab interface. The users can click on the “Review

Answer” button. The system will display previous quiz answers and explanations.
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4.2 Database SQL Command

The system uses phpMyAdmin with MariaDB as the database management system. The
database is named as “study materials”, acts as the main storage for the platform’s data.
It’s structured with 23 tables to efficiently store and manage all user and platform data

such as user accounts, uploaded materials, and learning resources.

The database was created using the following SQL command:

CREATE DATABASE study materials;

After creating the database, tables were created using the CREATE TABLE statements.

The following are the SQL commands used to create the tables:

1. Login & Registration Module

e users: Keeps users’ information like username, email, password, and profile picture.

CREATE TABLE ‘users’ (

‘id" int(11) NOT NULL AUTO INCREMENT,

‘username’ varchar(100) NOT NULL,

‘email’ varchar(255) NOT NULL,

‘password’ varchar(255) NOT NULL,

‘profile picture’ varchar(500) DEFAULT NULL,

‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),
PRIMARY KEY ('id"),

UNIQUE KEY ‘username’ (‘username’),

UNIQUE KEY ‘email” (‘email’)

)
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e user sessions: : Tracks active user sessions and authentication tokens.

CREATE TABLE "user sessions’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘user_id" int(11) NOT NULL,

“session_token' varchar(255) NOT NULL,

“expires_at’ timestamp NOT NULL DEFAULT current timestamp() ON UPDATE
current _timestamp(),

‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),
PRIMARY KEY (‘id"),

UNIQUE KEY ‘unique token" ("session_token"),

KEY ‘user _id" (‘user id"),

CONSTRAINT ‘user_sessions_ibfk 1°' FOREIGN KEY (‘user _id")
REFERENCES ‘"users” (‘id") ON DELETE CASCADE

)
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2. Library Module
e materials: Stores uploaded resources such as documents, images, and videos,

along with course details, extracted text, video transcripts, and summaries.

CREATE TABLE "materials” (
‘id" int(11) NOT NULL AUTO_INCREMENT,
‘user_id" int(11) NOT NULL,
‘course_id" int(11) NOT NULL,
‘course code’ varchar(20) DEFAULT NULL,
‘subject name" varchar(255) DEFAULT NULL,
“title” varchar(255) NOT NULL,
“description” text DEFAULT NULL,
“file_ name’ varchar(255) DEFAULT NULL,
“file_path® varchar(500) DEFAULT NULL,
“file data’ longblob DEFAULT NULL,
“file type’ varchar(50) NOT NULL,
‘file _category’ enum('image','document','video’,'other') NOT NULL DEFAULT
'other’,
“file size® int(11) NOT NULL,
‘upload_date” datetime NOT NULL,
‘i1s_private’ tinyint(1) DEFAULT 0,
‘ocr_text' text DEFAULT NULL,
‘summary text DEFAULT NULL,
“transcript’ text DEFAULT NULL,
‘youtube id" varchar(20) DEFAULT NULL,
PRIMARY KEY ('id"),
KEY ‘user id" (‘user id"),
KEY ‘course_id" (‘course_id’),
KEY "idx_file category’ (‘file category’),
KEY ‘idx _user course’ (‘user id’, course id’),
KEY "idx upload date® (‘upload date’),
KEY 'idx_course code’ (‘course code’),

KEY 'idx_subject name" (‘subject name"),
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CONSTRAINT "materials_ibfk 1° FOREIGN KEY (‘user_id") REFERENCES
‘users” ('id"),

CONSTRAINT ‘"materials_ibfk 2" FOREIGN KEY (‘course_id")
REFERENCES ‘courses” (‘id")

)

e documents: Store processed text content from uploaded files, serving as the

foundation for Al-powered study tools.

CREATE TABLE “documents’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘user_id" int(11) NOT NULL,

“filename" varchar(255) NOT NULL,

‘original filename" varchar(255) NOT NULL,

“file_type’ varchar(100) NOT NULL,

“file size® int(11) NOT NULL,

‘content” longtext NOT NULL,

‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

PRIMARY KEY ('id"),

KEY ‘idx_user created’ (‘user id’, created at’),

CONSTRAINT ‘documents_ibfk 1" FOREIGN KEY (‘user_id’') REFERENCES
‘users’” ('id’) ON DELETE CASCADE

)
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e courses: The courses table provides a classification system for organizing study

materials by courses.

CREATE TABLE ‘“courses’ (
‘id" int(11) NOT NULL AUTO_INCREMENT,
‘course_name’ varchar(255) NOT NULL,
“category” varchar(100) DEFAULT NULL,
PRIMARY KEY ('id"),
UNIQUE KEY ‘course_name’ (‘course_name’)
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3. Video Summarizer Module

e video uploads: Stores uploaded videos informations.

CREATE TABLE “video uploads’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘user_id" int(11) NOT NULL,

“original_filename® varchar(255) NOT NULL,

‘server filename" varchar(255) NOT NULL,

‘file_path® varchar(500) NOT NULL,

“file size® bigint(20) NOT NULL,

“file_type’ varchar(100) NOT NULL,

‘upload_timestamp” timestamp NOT NULL DEFAULT current_timestamp(),

“transcription_status’ enum('pending','processing’,'completed’,'failed') DEFAULT
'pending’,

“transcription_result’ text DEFAULT NULL,

“transcription_word _count’ int(11) DEFAULT NULL,

“transcription_duration’ decimal(10,2) DEFAULT NULL,

‘summary text DEFAULT NULL,

PRIMARY KEY ('id"),

KEY ‘user_id" (‘user_id’),

CONSTRAINT ‘video uploads ibtk 1° FOREIGN KEY (‘user id")
REFERENCES ‘"users’ ('id")

)
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e video summaries: Stores Al-generated summaries of uploaded videos.

CREATE TABLE ‘video summaries’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘user_id" int(11) NOT NULL,

‘video id" varchar(255) NOT NULL,

“youtube link® varchar(255) NOT NULL,

‘summary’ text DEFAULT NULL,

‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

PRIMARY KEY ('id"),

KEY ‘user id" (‘user_id’),

CONSTRAINT ‘video summaries_ibfk 1° FOREIGN KEY (‘user id")
REFERENCES ‘"users’ ('id")

)
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4. Comments & Interaction Module

comments: Stores user comments with sentiment scores and labels.

CREATE TABLE ‘comments" (

‘id* int(11) NOT NULL AUTO_INCREMENT,

“file id" int(11) NOT NULL,

‘user_id" int(11) NOT NULL,

‘comment text' text NOT NULL,

‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

‘updated_at’ timestamp NULL DEFAULT NULL,

‘sentiment_score” int(11) DEFAULT 3 COMMENT 'Sentiment score from 1
(very negative) to 5 (very positive)',

‘sentiment_label” varchar(20) DEFAULT 'neutral' COMMENT 'Sentiment label:
very negative, negative, neutral, positive, very positive',

PRIMARY KEY ('id"),

KEY ‘idx_file id" (‘file id"),

KEY ‘idx_user id' (‘user id’),

KEY 'idx_created at’ (‘created at’),

CONSTRAINT ‘comments_ibfk 1" FOREIGN KEY ('file id") REFERENCES
‘materials’ ("id") ON DELETE CASCADE,

CONSTRAINT ‘comments_ibtk 2" FOREIGN KEY (‘user id") REFERENCES
‘users’ ('id’) ON DELETE CASCADE

)
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e comment likes: Store likes comments by users.

CREATE TABLE ‘comment likes" (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘comment_id" int(11) NOT NULL,

‘user_id" int(11) NOT NULL,

“created at’ datetime NOT NULL DEFAULT current timestamp(),

PRIMARY KEY ('id"),

UNIQUE KEY ‘unique user comment like' (‘comment id’, user id’),

KEY ‘idx_comment likes comment id’ (‘comment id"),

KEY ‘idx_comment likes user id" (‘user _id’),

CONSTRAINT ‘comment likes ibfk 1° FOREIGN KEY (‘comment id")
REFERENCES “comments’ ('id") ON DELETE CASCADE,

CONSTRAINT ‘comment likes ibfk 2" FOREIGN KEY (‘user_id")
REFERENCES ‘users” ("id") ON DELETE CASCADE

)

e content likes: Store likes on library materials by users.

CREATE TABLE “content _likes" (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘user_id" int(11) NOT NULL,

‘material_id" int(11) NOT NULL,

“created_at’ timestamp NOT NULL DEFAULT current timestamp(),

PRIMARY KEY (‘id"),

UNIQUE KEY ‘unique like' (‘user_id’, 'material id"),

KEY 'material id" (‘material id’),

CONSTRAINT ‘content_likes ibfk 1° FOREIGN KEY (‘user id")
REFERENCES ‘users’ ("id") ON DELETE CASCADE,

CONSTRAINT ‘content_likes_ibfk 2° FOREIGN KEY (‘material id")
REFERENCES "materials’ ("id") ON DELETE CASCADE

)

5. Smart Calendar Planner Module

e tasks: Stores created tasks information.
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CREATE TABLE 'tasks" (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘user_id" int(11) NOT NULL,

“task_name’ varchar(255) NOT NULL,

“duration” decimal(5,2) NOT NULL COMMENT 'Total duration in hours',

‘min_duration” decimal(4,2) NOT NULL COMMENT "Minimum time per session
in hours',

‘max_duration” decimal(4,2) NOT NULL COMMENT 'Maximum time per
session in hours',

‘deadline’ date NOT NULL,

‘preferred start date® date NOT NULL,

‘priority level® enum('Low','Medium','High','Urgent') NOT NULL,

“task type’ varchar(100) NOT NULL,

“description” text DEFAULT NULL,

‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

‘updated_at’ timestamp NOT NULL DEFAULT current timestamp() ON
UPDATE current_timestamp(),

‘is_direct_scheduled’ tinyint(1) DEFAULT 0,

“1s_imported” tinyint(1) DEFAULT 0,

PRIMARY KEY ('id"),

KEY ‘idx_tasks user id" (‘user id"),

KEY ‘idx_tasks user deadline’ (‘user id’, deadline’),

KEY ‘idx_tasks priority” (‘user_id’, priority level’),

KEY "idx_tasks user type' (‘user id’,'is direct scheduled’,’is imported’),

CONSTRAINT “tasks ibfk 1° FOREIGN KEY (‘user_id") REFERENCES
‘users’ ('id") ON DELETE CASCADE
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e task categories: Define the categories for tasks with color codes for display.

CREATE TABLE "task categories’ (
‘id" int(11) NOT NULL AUTO_INCREMENT,
‘category name’ varchar(100) NOT NULL,
‘color_code’ varchar(7) DEFAULT '#3498db',
PRIMARY KEY ('id"),
UNIQUE KEY ‘category name" (‘category name’)

)
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e scheduled sessions:

CREATE TABLE ‘scheduled sessions’ (
‘id" int(11) NOT NULL AUTO_INCREMENT,
‘task_id" int(11) DEFAULT NULL,
‘session_date” date NOT NULL,
‘start time’ time NOT NULL,
‘end time" time NOT NULL,
“duration” decimal(4,2) NOT NULL,
‘is_completed" tinyint(1) DEFAULT O,

'work',

‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

‘updated_at’ timestamp NOT NULL DEFAULT current timestamp() ON
UPDATE current_timestamp(),

“habit_id" int(11) DEFAULT NULL,

PRIMARY KEY ('id"),

KEY 'idx_sessions_user date’ (‘task id’, session date"),

KEY ‘idx_sessions_date time" (‘session_date’, start time’),

KEY ‘idx_sessions_completion® (‘is_completed’, session_date"),

KEY ‘idx_habit_id" (‘habit_id"),

KEY "idx_session date user’ (‘session_date"),

KEY 'idx_session_type enhanced’ (‘session_type’),

CONSTRAINT ‘scheduled sessions_ibfk 1° FOREIGN KEY (‘task id")
REFERENCES "tasks™ ('id’) ON DELETE CASCADE,

CONSTRAINT 'scheduled sessions_ibtk 2° FOREIGN KEY (“habit id")
REFERENCES "habits® (‘'id") ON DELETE CASCADE

)

‘session_type' enum('work','break’,'task’,'habit’,'direct','imported’) DEFAULT
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e habits: Stores user habits.

CREATE TABLE 'habits’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘user_id" int(11) NOT NULL,

‘habit _name’ varchar(255) NOT NULL,

“duration” decimal(4,2) NOT NULL,

‘preferred time’ time DEFAULT NULL,

‘repeat_days’ varchar(20) NOT NULL,

‘category” varchar(100) DEFAULT 'Personal’,

‘priority” enum('Low','Medium','High") DEFAULT 'Medium’,

“description” text DEFAULT NULL,

‘is_active’ tinyint(1) DEFAULT 1,

‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

‘updated_at’ timestamp NOT NULL DEFAULT current_timestamp() ON
UPDATE current_timestamp(),

PRIMARY KEY ('id"),

KEY 'idx_user active' (‘user id’,'is_active’),

‘users” ('id") ON DELETE CASCADE

CONSTRAINT “habits_ibfk 1" FOREIGN KEY (‘user id") REFERENCES
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e schedule changes: Records changes made to scheduled sessions with old and new

times.

CREATE TABLE “schedule changes’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

“session_id" int(11) NOT NULL,

‘old date” date NOT NULL,

‘new date’ date NOT NULL,

‘old_start time' time DEFAULT NULL,

‘new_start time’ time DEFAULT NULL,

‘change reason’ varchar(100) DEFAULT NULL,

“created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

PRIMARY KEY (‘id"),

KEY ‘session_id" (‘session_id"),

CONSTRAINT ‘schedule changes ibfk 1° FOREIGN KEY (“session_id")
REFERENCES ‘scheduled sessions’ (‘id") ON DELETE CASCADE

)
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6. Questions Generator Module
e flashcards: Stores flashcards generated from user uploaded documents with front

question content and back answer.

CREATE TABLE flashcards” (

‘id* int(11) NOT NULL AUTO_INCREMENT,

‘document _id" int(11) NOT NULL,

‘user_id" int(11) NOT NULL,

“front’ text NOT NULL,

‘back’ text NOT NULL,

“created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

PRIMARY KEY ('id"),

KEY ‘user id" (‘user_id’),

KEY ‘idx_document user’ (‘document id’, user id"),

CONSTRAINT “flashcards_ibfk 1" FOREIGN KEY (‘document id")
REFERENCES “documents” (‘'id") ON DELETE CASCADE,

CONSTRAINT ‘flashcards_ibfk 2" FOREIGN KEY (‘user_id") REFERENCES
‘users’ ('id’) ON DELETE CASCADE

)
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e quizzes: Manages quizzes including title, difficulty, and associated documents.

CREATE TABLE "quizzes’ (
‘id" int(11) NOT NULL AUTO_INCREMENT,
‘document id" int(11) NOT NULL,
‘user_id" int(11) NOT NULL,
“title® varchar(255) NOT NULL,
“difficulty level’ enum('easy’','medium’,'hard") DEFAULT "'medium’,
‘created_at’ timestamp NOT NULL DEFAULT current_timestamp(),
PRIMARY KEY ('id"),
KEY ‘user id" (‘user_id’),
KEY ‘idx_document user’ (‘document id’, user id’),
CONSTRAINT “quizzes_ibfk 1° FOREIGN KEY (‘document id")
REFERENCES “documents” ("id") ON DELETE CASCADE,
CONSTRAINT "quizzes ibfk 2" FOREIGN KEY (‘user id") REFERENCES
‘users’ ('id") ON DELETE CASCADE

)
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e quiz questions: Stores individual quiz questions.

CREATE TABLE "quiz_questions’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘quiz_id" int(11) NOT NULL,

‘question_type’ enum('mcq','true_false','fill_blank','short answer') NOT NULL,

“question’ text NOT NULL,

‘options’ longtext CHARACTER SET utf8mb4 COLLATE utf8mb4 bin
DEFAULT NULL CHECK (json_valid(*options")),

“correct_answer' text NOT NULL,

“explanation’ text DEFAULT NULL,

‘question_order” int(11) NOT NULL,

PRIMARY KEY (‘id"),

KEY ‘idx_quiz_order’ (‘quiz_id’, question_order"),

CONSTRAINT "quiz_questions_ibtk 1° FOREIGN KEY ("quiz_id")
REFERENCES "quizzes® (‘id') ON DELETE CASCADE

)
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e quiz attempts: Records users’ quiz attempts, scores, and answers.

CREATE TABLE "quiz_attempts" (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘quiz_id" int(11) NOT NULL,

‘user_id" int(11) NOT NULL,

“score’ decimal(5,2) NOT NULL,

“total _questions’ int(11) NOT NULL,

‘correct_answers’ int(11) NOT NULL,

‘answers’ longtext CHARACTER SET utf8mb4 COLLATE utf8mb4 bin NOT
NULL CHECK (json_valid(*answers")),

“created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

PRIMARY KEY ('id"),

KEY "quiz_id" (‘quiz_id"),

KEY ‘idx_user created’ (‘user_id’, created at’),

CONSTRAINT "quiz_attempts_ibfk 1° FOREIGN KEY ("quiz_id")
REFERENCES "quizzes® (‘id") ON DELETE CASCADE,

CONSTRAINT ‘quiz_attempts_ibfk 2° FOREIGN KEY (‘user id")
REFERENCES ‘users’ (‘id") ON DELETE CASCADE

)
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e quiz attempt responses: Stores detailed responses for each question in a quiz

attempt.

CREATE TABLE "quiz_attempt responses’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘attempt_id” int(11) NOT NULL,

‘question_id" int(11) NOT NULL,

‘user_answer text DEFAULT NULL,

‘is_correct’ tinyint(1) DEFAULT 0,

‘question_order” int(11) NOT NULL,

“created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

PRIMARY KEY ('id"),

KEY ‘question_id" (‘question_id"),

KEY ‘idx_attempt responses’ ("attempt _id’, question_order"),

CONSTRAINT "quiz_attempt_responses_ibtk 1° FOREIGN KEY (‘attempt _id")
REFERENCES "quiz_attempts’ (‘id") ON DELETE CASCADE,

CONSTRAINT "quiz_attempt_responses_ibtk 2" FOREIGN KEY
(‘question_id") REFERENCES quiz_questions’ ("id') ON DELETE CASCADE

)
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7. Al Chat Module
e chat conversations: Stores chat histories between users and the Gemini Al

assistant.

CREATE TABLE ‘chat_conversations’ (

‘id* int(11) NOT NULL AUTO_INCREMENT,

‘document _id" int(11) NOT NULL,

‘user_id" int(11) NOT NULL,

‘message’ text NOT NULL,

‘response’ text NOT NULL,

“created_at’ timestamp NOT NULL DEFAULT current_timestamp(),

PRIMARY KEY ('id"),

KEY ‘user id" (‘user_id’),

KEY ‘idx_document user created’ (‘document id’, user id’, created at"),

CONSTRAINT ‘chat_conversations_ibfk 1° FOREIGN KEY (‘document id")
REFERENCES “documents” (‘'id") ON DELETE CASCADE,

CONSTRAINT ‘chat _conversations_ibfk 2° FOREIGN KEY (‘user id")
REFERENCES ‘users’ (‘id") ON DELETE CASCADE

)
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e gemini_conversations: Store conversation between the user and the Gemini Al,

along with the extracted text and the original image.

CREATE TABLE ‘gemini_conversations’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘user_id" int(11) NOT NULL,

‘ocr_text text NOT NULL,

‘image path® varchar(255) NOT NULL,

‘created at’ datetime NOT NULL,

PRIMARY KEY ('id"),

KEY ‘idx_user id" (‘user id"),

CONSTRAINT “gemini_conversations_ibfk 1°' FOREIGN KEY (‘user id")
REFERENCES ‘"users” (‘id") ON DELETE CASCADE

)
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e gemini_messages: Stores Al chat history during Al-assisted learning sessions.

CREATE TABLE ‘gemini_messages’ (

‘id" int(11) NOT NULL AUTO_INCREMENT,

‘conversation id" int(11) NOT NULL,

‘user_id" int(11) NOT NULL,

“sender’ enum('user','gemini') NOT NULL,

‘message’ text NOT NULL,

‘sent_at’ datetime NOT NULL,

PRIMARY KEY ('id"),

KEY ‘user id" (‘user_id’),

KEY "idx_conversation id" (‘conversation_id"),

CONSTRAINT ‘gemini_messages ibfk 1° FOREIGN KEY (‘conversation id")
REFERENCES “gemini_conversations' ('id") ON DELETE CASCADE,

CONSTRAINT ‘"gemini_messages ibfk 2" FOREIGN KEY (‘user id")
REFERENCES ‘users’ (‘id") ON DELETE CASCADE
)
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4.3 Timeline

Activity/Week {21314 (567|819

Design the website layout and

features.

Set up XAMPP and create the

database.

Build login and register system.

Start OCR coding for image text

extraction.

Integrate OCR with Gemini Al

Start coding for YouTube video

transcription and summarization.

Build transcription for user-

uploaded videos.

Coding for summarization for

user-uploaded videos.

Write report

Table 4.3.1 Timeline for FYP 1
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Activity/Week

10

11

12

13

Implement commenting system with sentiment analysis

Integrate hate speech detection for comments

Implement Al course classification system

Redesign Platform UI

Develop smart calendar planner with Al scheduling

Implement timetable import and create direct task functionality.

Implement Smart Calendar Planner with Conflict Detection

Build Al study tools generate flashcards

Build AT study tools generate quizzes and Al Chabot

System Testing and Fixing Bugs

Write report

Table 4.3.2 Timeline for FYP 2
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Chapter 5

System Implementation

5.1 Hardware Setup

In this project, a computer is the only required hardware component. The computer is
used for the entire development process, including coding the OCR functionality with
pytesseract, implementing video summarization using Google Gemini API, and
developing the transcript extraction features with Whisper and YouTube Transcript
APIL Since the Student Resource Exchange is a web-based system, all testing and
deployment are performed directly on the computer without requiring additional
hardware devices. The system processes uploaded images and videos on the server side,

eliminating the need for external capture devices during development or deployment.

Description Specifications
Model REALME Book 14” Laptop
Processor Intel Core 15-1135G7

Operating System Windows 10

Graphic Intel Iris Xe Graphics
Memory 8GB DDR4 4266Mhz RAM
Storage 512GB PCle SSD

Table 5.1 Specifications of laptop

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

92



CHAPTER 5

5.2 Software Setup

Before starting the development of the Student Resource Exchange System, the

following softwares are required to be installed and used on the laptop:

1. Python
Python is a popular high-level programming language that’s great for web
development, machine learning, and data science since it’s easy to learn and
understand [19]. It provides various frameworks and libraries that support
everything from web application development to data analysis and machine
learning.
In this project, Python will be used to implement the key features. For example,
the Optical Character Recognition (OCR) Tools to extract text from images and
video transcription will be generated using Whisper. Tools like pytesseract will
be used for text extraction, while Whisper will handle video transcription. These
tools will allow the system to extract and transcribe content from multimedia
materials, providing valuable insights to users.
2. Visual Studio Code

Visual Studio Code (VS Code) is a lightweight, open-source, and highly
customizable source code editor developed by Microsoft [20]. It is known for
its speed, rich features, and flexibility which make it a popular choice for
developers. VS Code supports multiple programming languages, integrates Git
version control, and provides excellent debugging tools [20].
For this project, Visual Studio Code is the primary integrated development
environment (IDE) for Python development. Visual Studio Code will also be
used to handle front-end code with HTML, CSS, and JavaScript. The editor

supports useful extensions that enhance the development process.
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3. XAMPP
XAMPP is a free and open-source cross-platform web server solution stack
package developed by Apache Friends. It provides an easy-to-install
distribution of Apache, MySQL, PHP, and Perl. XAMPP helps to simplify the
process of setting up a local development environment for web applications
[21]. In this project, XAMPP will be used to start Apache and MySQL. By
starting them, it provides the necessary server and database environment for
managing and hosting the web application locally. Apache will handle the web
server functionalities and MySQL will manage the database, ensuring smooth

data storage and retrieval for the application.
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53 Installation of Required Libraries

Other than installing the necessary software, some external Python libraries also need

to be installed to develop the main features of this project.

1. python-dotenv: This library is used to load environment variables from a .env file
into the application [22]. In this project, this library is used to load the Gemini API
key that needed to access Google’s Generative Al services more secule. This
python-dotenv library is to keep sensitive information like API keys separate from

the main code. This will help to improve the project security and maintainability.

(venv) C:\Users\huils211t\Desktop\FYP>pip install python-dotenv
Collecting python-dotenv
Downloading python_dotenv-1.1.0-py3-none-any.whl.metadata (24 kB)

Downloading python_dotenv-1.1.0-py3-none—-any.whl (20 kB)
Installing collected packages: python-dotenv
Successfully installed python-dotenv-1.1.0

Figure 5.3.1 Installation of python-dontenv Library

2. google-generativeai: This library provides access to Google’s Generative Al
services, including the Gemini Al model. In this project, it is used for multiple
purposes including asking questions about text extracted from images, generating
summaries from videos and generating flashcards and quizzes from user-uploaded
materials. It also allows users to ask questions about both extracted text and selected
study resources. Additionally, the Gemini 1.5 Flash model is also used to
intelligently classify uploaded content into most relevant course categories,
ensuring better organization of study materials.

(venv) C:\Users\huils211d\Desktop\FYP>pip install google-generativeai
Collecting google-generativeai
Downloading google_generativeai-0.8.5-py3—-none-any.whl.metadata (3.9 kB)
Collecting google-ai-generativelanguage==0.6.15 (from google—generativeai)
Using cached google_ai_generativelanguage-0.6.15-py3—-none-any.whl.metadata (5.7 kB)
Collecting google-api-core (from google-generativeai)

Using cached google_api_core-2.24.2-py3-none-any.whl.metadata (3.0 kB)
Collecting google-api-python-client (from google-generativeai)

Downloading google_api_python_client-2.168.0-py3-none—any.whl.metadata (6.7 kB)
Collecting google-auth>=2.15.0 (from google—generativeai)

Downloading google_auth-2.39.0-py2.py3-none-any.whl.metadata (6.2 kB)
Collecting protobuf (from google-generativeai)

Downloading protobuf-6.30.2-cp310-abi3-win_amd6é4.whl.metadata (593 bytes)

Figure 5.3.2 Installation of google-generativeai Library
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3. pytesseract: This is a Python wrapper for Google’s Tesseract-OCR Engine [23]. It
is used in this project to perform OCR, which extracts text from images. This allows

the system to turn text in uploaded images into editable and searchable digital text.

(venv) C:\Users\huils2114\Desktop\FYP>pip install pytesseract
Collecting pytesseract

Using cached pytesseract-0.3.13-py3-none-any.whl.metadata (11 kB)
Collecting packaging>=21.3 (from pytesseract)

Downloading packaging-25.0-py3-none-any.whl.metadata (3.3 kB)
Collecting Pillow>=8.0.0 (from pytesseract)

Downloading pillow-11.2.1-cp310-cp310-win_amdéd.whl.metadata (9.1 kB)
Using cached pytesseract-0.3.13-py3-none-any.whl (14 kB)
Downloading packaging-25.0-py3—-none-any.whl (66 kB)
Downloading pillow-11.2.1-cp310-cp310-win_amdéu.whl (2.7 MB)
eta
Installing collected packages: Pillow, packaging, pytesseract
Successfully installed Pillow-11.2.1 packaging-25.0 pytesseract-0.3.13

Figure 5.3.3 Installation of pytesseract Library
4. Pillow (PIL): Pillow is a Python Imaging Library which used for opening, editing,
and saving images into different file formats [24]. In this project, Pillow is used to
process images. For example, Pillow is used to adjust the image brightness, contrast,
and apply filters to improve the quality of the images. The image with good quality
help make the text extraction more accurate.

(venv) C:\Users\huils2114\Desktop\FYP>pip install pytesseract
Collecting pytesseract

Using cached pytesseract-0.3.13-py3-none-any.whl.metadata (11 kB)
Collecting packaging>=21.3 (from pytesseract)

Downloading packaging-25.0-py3-none-any.whl.metadata (3.3 kB)
Collecting Pillow>=8.0.0 (from pytesseract)

Downloading pillow-11.2.1-cp310-cp310-win_amd6d.whl.metadata (9.1 kB)
Using cached pytesseract-0.3.13-py3-none-any.whl (14 kB)
Downloading packaging-25.0-py3-none-any.whl (66 kB)
Downloading pillow-11.2.1-cp31@-cp310-win_amd6d.whl (2.7 MB)

eta

Installing collected packages: Pillow, packaging, pytesseract
Successfully installed Pillow-11.2.1 packaging-25.0 pytesseract-0.3.13

(venv) C:\Users\huils2114\Desktop\FYP>pip install Pillow
Requirement already satisfied: Pillow in c:\users\huils2l1ld\desktop\fyp\venv\lib\site-packages (11.2.1)

Figure 5.3.4 Installation of Pillow (PIL) Library
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5. youtube-transcript-api: This library allows users to retrieve transcripts from
YouTube videos [25]. In this project, it is used to fetch the text transcript of a

YouTube video, which can then be summarized using the Gemini Al.

(venv) C:\Users\huils2114\Desktop\FYP>pip install youtube-transcript-api
Collecting youtube-transcript-api

Downloading youtube_transcript_api-1.0.3-py3-none-any.whl.metadata (23 kB)
Collecting defusedxml<®.8.0,> 7.1 (from youtube-transcript-api)

Using cached defusedxml-8 -py2.py3-none-any.whl.metadata (32 kB)
Requirement already satisfied: requests in c:\users\huils2114\desktop\fyp\venv\lib\site-packages (from youtube-transcript
-api) (2.32.3)
Requirement already satisfied: charset-normalizer<d},>=2 in c:\users\huils2114\desktop\fyp\venv\lib\site-packages (from re
quests->youtube-transcript-api) (3.4.1)
Requirement already satisfied: idna<d,>=2.5 in c:\users\huils2114\desktop\fyp\venv\lib\site-packages (from requests->yout
ube-transcript-api) (3.10)
Requirement already satisfied: urllib3 =1.21.1 in c:\users\huils2114\desktop\fyp\venv\lib\site-packages (from requests
—->youtube-transcript-api) (2.4.0)
Requirement already satisfied: certifi>=2017.4.17 in c:\users\huils211u4\desktop\fyp\venv\lib\site-packages (from requests
->youtube-transcript-api) (2025.4.26)
Downloading youtube_transcript_api-1.0.3-py3-none-any.whl (2.2 MB)

eta

Using cached defusedxml-0.7.1-py2.py3-none-any.whl (25 kB)
Installing collected packages: defusedxml, youtube-transcript-api
Successfully installed defusedxml-8.7.1 youtube-transcript-api-1.0.3

Figure 5.3.5 Installation of youtube-transcript-api Library
6. whisper: Whisper is an automatic speech recognition (ASR) system developed by
OpenAl [26]. It is used in this project to transcribe audio from videos into text. The
transcribed text can then be processed and summarized with the help of Gemini Al,

allowing the system to handle spoken content from videos.

(venv) C:\Users\huils2114\Desktop\FYP>pip install openai-whisper
Collecting openai-whisper

Using cached openai_whisper-20240930-py3-none-any.whl
Collecting numba (from openai-whisper)

Downloading numba-0.61.2-cp310-cp310-win_amd6l.whl.metadata (2.9 kB)
Collecting numpy (from openai-whisper)

Downloading numpy-2.2.5-cp310-cp310-win_amd6d.whl.metadata (60 kB)
Collecting torch (from openai-whisper)

Downloading torch-2.7.0-cp310-cp310-win_amd6d.whl.metadata (29 kB)

Figure 5.3.6 Installation of whisper Library
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7. flask: Flask is a lightweight web framework for Python that supports the
development of web applications and APIs [27]. In this project, it serves as the
primary backend framework, providing REST API endpoints to handle file uploads,
process classification requests, communicate with the PHP frontend through HTTP

requests.

(venv) C:\Users\huils2114\Desktop\FYP2>pip install flask
Collecting flask
Downloading flask-3.1.2-py3-none-any.whl (103 kB)

Collecting werkzeug>=3.1.0

Using cached werkzeug-3.1.3-py3-none-any.whl (224 kB)
Collecting blinker>=1.9.0

Using cached blinker-1.9.8-py3-none-any.whl (8.5 kB)
Collecting itsdangerous>=2.2.0

Using cached itsdangerous-2.2.0-py3-none-any.whl (16 kB)

Collecting markupsafe>=2.1.
Using cached MarkupSafe-3.0.2-cp310-cp310-win_amd64.whl (15 kB)
Collecting click>=8.1.3
Using cached click-8.2.1-py3-none-any.whl (182 kB)
Collecting jinja2>= .2
Using cached jinja2-3.1.6-py3-none-any.whl (134 kB)
Collecting colorama
Using cached colorama-0.4.6-py2.py3-none-any.whl (25 kB)
Installing collected packages: markupsafe, itsdangerous, colorama, blinker, werkzeug, jinja2, click, flask
Successfully installed blinker-1.9.0 click-8.2.1 colorama-0.4.6 flask-3.1.2 itsdangerous-2.2.@ jinja2-3.1.6 markupsaf
e-3.0.2 werkzeug-3.1.3

Figure 5.3.7 Installation of flask Library
8. flask-cors: The flask-cors library is used to enable Cross-Origin Resource Sharing
(CORS) [28]. Foe example, this library allows the frontend and backend to interact
even if they are on different domains. In this project, flask-cors is used to allow the
PHP frontend to make API requests to the Flask backend without being blocked by

the browser.

(venv) C:\Users\huils2114\Desktop\FYP2>pip install flask-cors
Collecting flask-cors
Using cached flask_cors-6.0.1-py3-none-any.whl.metadata (5.3 kB)
Requirement already satisfied: flask>=0.9 in c:\users\huils2ll4\desktop\fyp2\venv\lib\site-packages (from flask-cors)
(=2
Requirement already satisfied: Werkzeug>=0.7 in c:\users\huils211d\desktop\fyp2\venv\lib\site-packages (from flask-co
rs) (3.1.3)
Requirement already satisfied: blinker>=1.9.0 in c:\users\huils211d\desktop\fyp2\venv\lib\site-packages (from flask>=
0.9->flask-cors) (1.9.0)
Requirement already satisfied: click>=8.1.3 in c:\users\huils2114\desktop\fyp2\venv\lib\site-packages (from flask>=0.
9->flask-cors) (8.2.1)
Requirement already satisfied: itsdangerous>=2.2.0 in c:\users\huils2l1ld\desktop\fyp2\venv\lib\site-packages (from fl1
ask>=0.9->flask-cors) (2.2.0)
Requirement already satisfied: jinja2>=3.1.2 in c:\users\huils2114\desktop\fyp2\venv\lib\site-packages (from flask>=0
.9->flask-cors) (3.1.6)
Requirement already satisfied: markupsafe>=2.1.1 in c:\users\huils2114\desktop\fyp2\venv\lib\site-packages (from flas
k>=0,9->flask-cors) (3.0.2)
Requirement already satisfied: colorama in c:\users\huils2114\desktop\fyp2\venv\lib\site-packages (from click>=8.1.3-
>flask>=0.9->flask-cors) (0.4.6)
Using cached flask_cors-6.0.1-py3-none-any.whl (13 kB)
Installing collected packages: flask-cors
Successfully installed flask-cors-6.0.1

Figure 5.3.8 Installation of flask-cors Library
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9. pydantic: Pydantic is a library used for checking and validating data [29]. It
provides the BaseModel class, which makes sure that incoming data is in the correct
format before the backend processes it. In this project, Pydantic is used to validate
requests sent to the backend API. This will make the system more reliable and

preventing errors from invalid data.

(venv) C:\Users\huils2114\Desktop\FYP2>pip install pydantic
Collecting pydantic
Downloading pydantic-2.11.9-py3-none-any.whl.metadata (68 kB)
Collecting annotated-types>=0.6.0 (from pydantic)
Using cached annotated_types-08.7.0-py3-none-any.whl.metadata (15 kB)
Collecting pydantic-core 33.2 (from pydantic)
Using cached pydantic_core-2.33.2-cp310-cp310-win_amd64.whl.metadata (6.9 kB)
Collecting typing-extensions>=4.12.2 (from pydantic)
Downloading typing_extensions-4.15.0-py3-none-any.whl.metadata (3.3 kB)
Collecting typing-inspection>=0.4.@ (from pydantic)
Using cached typing_inspection-@.4.1-py3-none-any.whl.metadata (2.6 kB)
Downloading pydantic-2.11.9-py3-none-any.whl (dut kB)
Using cached pydantic_core-2.33.2-cp310-cp310-win_amd6d.whl (2.8 MB)
Using cached annotated_types-0.7.0-py3-none-any.whl (13 kB)
Downloading typing_extensions-4.15.0-py3-none-any.whl (44 kB)
Using cached typing_inspection-0.4.1-py3-none-any.whl (14 KkB)
Installing collected packages: typing-extensions, annotated-types, typing-inspection, pydantic-core, pydantic
Successfully installed annotated-types-0.7.0 pydantic-2.11.9 pydantic-core-2.33.2 typing-extensions-4.15.0 typing-ins
pection-0.4.1

Figure 5.3.9 Installation of pydantic Library
10. PyPDF2: PyPDF?2 is a library used to read and extract text from PDF files [30]. In
this project, PyPDF2 is used to extract readable text content from PDF files
uploaded by students, enabling the Al system to analyze academic papers, lecture

notes, and textbooks for course classification.

(venv) C:\Users\huils211l4\Desktop\FYP2>pip install PyPDF2
Collecting PyPDF2
Using cached pypdf2-3.0.1-py3-none-any.whl.metadata (6.8 kB)

Using cached pypdf2-3.0.1-py3-none-any.whl (232 kB)
Installing collected packages: PyPDF2
Successfully installed PyPDF2-3.0.1

Figure 5.3.10 Installation of PyPDF2 Library
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11. python-docx: This library is used to read and work with Microsoft Word (.docx)
documents [31]. In this project, python-docx is used to extract text content from
Word documents uploaded by students, such as assignments, research papers, and

study notes, making them analyzable by the Al classification system.

(venv) C:\Users\huils2114\Desktop\FYP2>pip install PyPDF2
Collecting PyPDF2

Using cached pypdf2-3.0.1-py3-none-any.whl.metadata (6.8 kB)
Using cached pypdf2-3.0.1-py3-none-any.whl (232 kB)
Installing collected packages: PyPDF2
Successfully installed PyPDF2-3.0.1

(venv) C:\Users\huils2114\Desktop\FYP2>pip install python-docx
Collecting python-docx
Downloading python_docx-1.2.0-py3-none-any.whl.metadata (2.0 kB)

Collecting lxml>=3.1.0 (from python-docx)
Downloading lxml-6.0.1-cp310-cp310-win_amd64.whl.metadata (3.9 kB)
Requirement already satisfied: typing_extensions>=4.9.@ in c:\users\huils2114\desktop\fyp2\venv\lib\site-packages (fr
om python-docx) (4.15.8)
Downloading python_docx-1.2.0-py3-none-any.whl (252 kB)
Downloading Llxml-6.0.1-cp310-cp310-win_amd64.whl (4.0 MB)

Installing collected packages: lxml, python-docx
Successfully installed 1xml-6.0.1 python-docx-1.2.0

Figure 5.3.11 Installation of python-docx Library
12. python-pptx: This library is used to read and process Microsoft PowerPoint (.pptx)
presentations [32]. In this project, it is used to extract text content from PowerPoint
slides uploaded by students, including lecture presentations and project slides, for

Al-powered course classification.

(venv) C:\Users\huils211d\Desktop\FYP2>pip install python-pptx
Collecting python-pptx
Using cached python_pptx-1.0.2-py3-none-any.whl.metadata (2.5 kB)
Collecting Pillow>=3.3.2 (from python-pptx)
Downloading pillow 3.0-cp310-cp310-win_amd64.whl.metadata (9.2 kB)
Collecting XlsxWriter .7 (from python-pptx)
Downloading xlsxwrite .2.9-py3-none-any.whl.metadata (2.7 kB)
Requirement already satisfied: 1lxml>=3.1.0 in c:\users\huils2114\desktop\fyp2\venv\lib\site-packages (from python-ppt
x) (6.0.1)

Requirement already satisfied: typing-extensions>=4.9.0 in c:\users\huils211d\desktop\fyp2\venv\lib\site-packages (fr
om python-pptx) (4.15.0)

Using cached python_pptx-1.0.2-py3-none-any.whl (472 kB)

Downloading pillow-11.3.0-cp31@-cp31@-win_amd64.whl (7.0 MB)

Downloading xlsxwriter-3.2.9-py3-none-any.whl (175 kB)
Installing collected packages: XlsxWriter, Pillow, python-pptx
Successfully installed Pillow-11.3.0 XlsxWriter-3.2.9 python-pptx-1.0.2

Figure 5.3.12 Installation of python-pptx Library
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13. pandas: Pandas is a powerful data manipulation and analysis library for Python that
provides data structures like DataFrames [33]. It is used in this project to read the
training dataset from CSV files (pd.read csv(“train.csv”)) [37], manipulate the
dataset by creating binary labels for toxic/non-toxic classification, and perform data
preprocessing operations on the comment text. The dataset “train.csv”” was obtained
from the Kaggle website [37], which provides labeled comments for training and

evaluation.

Downloading pandas-2.3.2-cp310-cp310-win_amd64.whl.metadata (19 kB)
Collecting numpy>=1.22.4 (from pandas)

Downloading numpy-2.2.6-cp31@-cp310-win_amd64.whl.metadata (60 kB)
Collecting python-dateutil>=2.8.2 (from pandas)

Downloading python_dateutil-2.9.0.post@-py2.py3-none-any.whl.metadata (8.4 kB)
Collecting pytz>=2020.1 (from pandas)

Using cached pytz-2025.2-py2.py3-none-any.whl.metadata (22 kB)
Collecting tzdata>=2022.7 (from pandas)

Using cached tzdata-2025.2-py2.py3-none-any.whl.metadata (1.4 kB)
Collecting six>=1.5 (from python-dateutil>=2.8.2->pandas)

Using cached six-1.17.0-py2.py3-none-any.whl.metadata (1.7 kB)
Downloading pandas-2.3.2-cp31@-cp310-win_amdé4.whl (11.3 MB)

Downloading numpy-2.2.6-cp310-cp310-win_amd64.whl (12.9 MB)
0:
Downloading python_dateutil-2.9.0.post@-py2.py3-none-any.whl (229 kB)
Using cached pytz-2025.2-py2.py3-none-any.whl (509 kB)
Using cached six-1.17.0-py2.py3-none-any.whl (11 kB)
Using cached tzdata-2025.2-py2.py3-none-any.whl (347 kB)
Installing collected packages: pytz, tzdata, six, numpy, python-dateutil, pandas
Successfully installed numpy-2.2.6 pandas-2.3.2 python-dateutil-2.9.0.post0® pytz-2025.2 six-1.17.0 tzdata-2025.2

Figure 5.3.13 Installation of pandas Library
14. numpy: NumPy is a library used for numerical computing and handling arrays [34].
In this project, NumPy is used to convert pandas DataFrames into numpy arrays
(np.array()) that are compatible with scikit-learn's machine learning algorithms for
training the hate speech detection model.

(venv) C:\Users\huils2114\Desktop\FYP2>pip install numpy
Requirement already satisfied: numpy in c:\users\huils211ud\desktop\fyp2\venv\lib\site-packages (2.2.6)

Figure 5.3.14 Installation of numpy Library
15. scikit-learn: Scikit-learn is a machine learning library for Python [35]. In this
project, scikit-learn is used for two main components: TfidfVectorizer to convert
text data into numerical feature vectors, and LogisticRegression to train the binary

classification model that distinguishes between toxic and non-toxic comments.

(venv) C:\Users\huils2114\Desktop\FYP2>pip install scikit-learn
Collecting scikit-learn

Downloading scikit_learn-1.7.2-cp318-cp310-win_amd64.whl.metadata (11 kB)
Requirement already satisfied: numpy>=1.22.8 in c:\users\huils2114\desktop\fyp2\venv\lib\site-packages (from scikit-1
earn) (2.2.6)
Collecting sci .8.0 (from scikit-learn)

Using cached s 1.15.3-cp310-cp310-win_amd6d.whl.metadata (60 kB)
Collecting joblib 2.0 (from scikit-learn)

Downloading joblib-1.5.2-py3-none-any.whl.metadata (5.6 kB)
Collecting threadpoolctl>=3.1.8 (from scikit-learn)

Using cached threadpoolctl-3.6.8-py3-none-any.whl.metadata (13 kB)
Downloading scikit_learn-1.7.2-cp318-cp310-win_amd64.whl (8.9 MB

Downloading joblib-1.5.2-py3-none-any.whl (308 kB)

Using cached scipy-1.15.3-cp310-cp310-win_amd64.whl (41.3 MB)

Using cached threadpoolctl-3. -py3-none-any.whl (18 kB)

Installing collected packages hreadpoolctl, scipy, joblib, scikit-learn

Successfully installed joblib-1.5.2 scikit-learn-1.7.2 scipy-1.15.3 threadpoocletl-3.6.0

Figure 5.3.15 Installation of scikit-learn Library
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16. nltk: The Natural Language Toolkit (NLTK) is a Python library used for text
preprocessing and Natural Language Processing (NLP) [36]. In this project, NLTK
is used to remove stopwords and apply stemming to words before training and

predicting hate speech detection.

(venv) C:\Users\huils2114\Desktop\FYP2>pip install nltk
Collecting nltk
Using cached nltk-3.9.1-py3-none-any.whl.metadata (2.9 kB)
Requirement already satisfied: click in c:\users\huils2114\desktop\fyp2\venv\lib\site-packages (from nltk) (8.2.1)
Requirement already satisfied: joblib in c:\users\huils2l1ld\desktop\fyp2\venv\lib\site-packages (from nltk) (1.5.2)
Collecting regex>=2021.8.3 (from nltk)
Downloading regex-2025.9.1-cp310-cp310-win_amd64.whl.metadata (41 kB)
Collecting tqdm (from nltk)
Using cached tqdm-4.67.1-py3-none-any.whl.metadata (57 kB)
Requirement already satisfied: colorama in c:\users\huils211ld\desktop\fyp2\venv\lib\site-packages (from click->nltk)
(0.4.6)
Using cached nltk-3.9.1-py3-none-any.whl (1.5 MB)
Downloading regex-2025.9.1-cp310-cp310-win_amd64.whl (276 KB)
Using cached tqdm-4.67.1-py3-none-any.whl (78 kB)
Installing collected packages: tqdm, regex, nltk
Successfully installed nltk-3.9.1 regex-2025.9.1 tqdm-4.67.1

Figure 5.3.16 Installation of nitk Library
17. transformers: In this project, transformers is used to load the multilingual BERT-
based sentiment analysis model. It enables the system to classify user comments
into sentiment categories such as very negative, negative, neutral, positive, and very

positive, and return the results in JSON format for the comment system.

Figure 5.3.17 Installation of transformers Library
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18. torch: In this project, PyTorch is required to run the BERT-based sentiment analysis
model used in the comment system. It performs the underlying computations for
tokenization, predictions, and probability scoring to ensure accurate sentiment

classification.

all torch

amd6d.whl.metad
\users\huil

3 KkB)
huils2114\deskto
ement already sat Fsspec i huils2114\deskto

cting mpmat

ng cached mpmath
Requirement alread
Downloading tor

Figure 5.3.18 Installation of torch Library
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5.4

Algorithms

This section outlines the key algorithms implemented in the system. The system

combines custom-built algorithms for specific processing tasks with external Al

services.

1.

Optical Character Recognition (OCR)

The OCR module extracts text from images using the following algorithms:

2.

Tesseract OCR with LSTM Neural Networks for text recognition.
Image Preprocessing Algorithms: Resizing, contrast enhancement, Gaussian
filtering, and thresholding to optimize images quality for accurate text extraction.

Video Summarization

The Video Summarizer features generate summaries of videos using YouTube

transcripts and the Google Gemini Al model. The algorithms applied include:

3.

Automatic Speech Recognition (ASR): Using Whisper to convert spoken audio in
videos into text.

Segmentation Algorithm: The transcript is divided into segments to manage
content efficiently.

Large Language Model with Prompt Engineering: The Google Gemini API is
used to generate clear and concise summaries from the transcript. A prompt is
designed to give instructions to the model to focus on key points and main ideas
and produce a summary of the video.

Comment System

The comment system uses machine learning and deep learning algorithms to detect hate

speech and analyze sentiment.

TF-IDF + Logistic Regression for Hate Speech Detection: The algorithm
converts comment text into numerical feature vectors using TF-IDF vectorization
after preprocessing, then classifies content as toxic or non-toxic using a trained
Logistic Regression model. The dataset “train.csv” [37], obtained from Kaggle, is
used for training and evaluation.

BERT-based Sentiment Analysis: This algorithm analyzes the sentiment of user
comments. Comments are tokenized and processed by a pre-trained BERT model,

which predicts whether the sentiment is positive, neutral, or negative.
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4. Course Classification System

The course classification system automatically organizes user-uploaded materials into

relevant academic courses using Google Gemini 1.5 Flash with engineered prompts that

analyze content context, extract key topics, and provide confidence-scored
classifications with alternative course suggestions:

e Large Language Model with Prompt Engineering: Google Gemini 1.5 Flash
model is used to classify content based on context. A prompt is given to guide the
model and categorize the content into relevant courses.

e LLM-Based Classification with Confidence Tiering: The Google Gemini model
generates classification confidence scores and alternative course suggestions as part
of its structured output.

5. Smart Calendar Planner

The smart calendar planner manages scheduling, task progress evaluation, and time

suggestions for study sessions. It uses several algorithms to ensure efficient, conflict-

free scheduling.

e Conlflict Detection Algorithm: This algorithm checks proposed sessions against
existing tasks and habits using temporal overlap detection. Returns detailed conflict
information including overlapping sessions, duration, and priority levels.

e Al-Powered Scheduling Algorithm: This algorithm uses Google Gemini API to
generate optimal schedules by analyzing task requirements, existing commitments,
and user preferences.

e Priority-Based Greedy Scheduling Algorithm: This algorithm implements
greedy selection of time slots based on task priority levels.

e Task Progress Calculation Algorithm: The algorithm calculates the completion
status of a task by counting completed sessions and summing completed hours,
helping users track progress effectively.

e Data Aggregation Algorithm: This algorithm organizes imported timetables into
structured groups based on course names.

e Time Slot Suggestion Algorithm: This algorithm checks proposed time slots
against existing sessions. If an overlap is detected, it prevents creating the task and
instead provides suggestions for available time slots , allowing users to schedule

sessions without conflicts.
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6. Questions Generator

The questions generator automatically produces flashcards and quizzes from user
uploaded content using Natural Language Processing (NLP) and Large Language
Models (LLM).

e Natural Language Processing (NLP): The NLP extracts and analyzes text from
user-uploaded content in multiple file formats, including PDF, DOCX and PPT,
using libraries such as PyPDF2.

e Large Language Model (LLM) — Google Gemini API: This algorithm uses the
Google Gemini API to generate flashcards and quizzes from preprocessed text. A
prompt is given to guide the model to focus on key concepts, definitions, and main
ideas in the content.

¢ Fuzzy String-Matching Algorithm: This algorithm evaluates the correctness of a
user’s answer.
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5.5 System Operation
5.5.1 Login Page

Figure 5.1.1 shows the Login Page of the website “Student Resource Hub”. Users need

to fill in the login credentials and by clicking the “Sign In” button, the user will be able

to direct to the Home Page if the email and password are correct.

Welcome Back

Student Resource Hub

Share knowledge, grow together AT Welcome to
o Student

]/' Resource
, Hub

Figure 5.5.1 Login Page
5.5.2 Registration Page

T~

§"?, 8
(CS

Figure 5.1.2 shows the Registration Page interface of the website. User needs to fill in

the register form to create a new user account. After filling in all the required fields,

user needs to click the “Create Account” button. A success message will be displayed

upon successful registration.

Create an Account

Student Resource Hub Student Resource Hub

Share share knowledge, grow together

Figure 5.5.2 Registration Page
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5.5.3 Library Page
Figure 5.5.3 shows the Library Page interface with all the materials uploaded by the
users. Users can view the materials uploaded by clicking the “View” button and they

will be directed to the View Material Page.

;e

Library aD

popcorn €z

Figure 5.5.3 Library Page View Button
For Library Page, users are able to search for materials by entering the materials title,

course code or course name. Figure 5.5.4 shows the search function of the Library Page.
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In addition to search function, the Library Page allows users to find the materials by
applying filters from the left sidebar. Figure 5.5.5 shows the filtering functions, where

the “Image” category and “Marketing” course are selected to filter the materials.

Home Library scan Text Video Summary Calendar Planner Logout

Library

& Upload Date Q search fals by title, description, course code, or subject name. °
& Year ~
¥ Actve fitees: Catoger —
@ Month ~

'Y Category E

B Al Categories

popcorn
W Video
Marketing
B Document Sl crasay
Bachelor of Popeorn
e Other Popcor is very delicious!
R Courses

& Arts, Design & Media

@ Business &Finance A

A

[ Banking and Finance

—, Business
~ Administration

O Finance
O Financial Technology
[ International Business

& Marketing

O Retail Management

Figure 5.5.5 Library Page Filtering Function
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5.5.4 Upload Materials Page

Figure 5.5.6 shows the “Upload” button in the Library Page. By clicking the “Upload”

button, users will be directed to the Upload Materials Page shown in Figure 5.5.7, with

an upload form.

Library

i Upload Date Q, Search materials by title, description, course code, or subject name.
& Year v
& Month v m E
Y Category
@ All Categories
What Happens In One What Happens In One
Minute_.mp4 Minute_.mp4
M Image = P " Mg P, .
Game Design Biomedical Engineering
Software Engineering Software Engineering
B Document pk ok
+ Other
R Courses

* Home Library Scan Text Video Summary -+ Calendar Planner

Logout §f¢

popcorn

Marketing

Bachelor Of Popcorn

Popcorn is very delicious!!!

Figure 5.5.6 Library Page “Upload” Button
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Figure 5.5.7 shows the upload form to upload materials. Users are required to fill in
the materials details including material title, course code, subject name and material
file. After uploading a file, the Al course classification feature will be enabled. Users
must also select the privacy settings: Public or Private. By default, the privacy setting

1s set to Public.

Home Library Scan Text video Summary - Calendar Planner Logout

Upload Study Materials

Material Title:

Enter a descriptive title for your materia
Course Code: Subject Name:
@ Enter the official course code @ Enter the full subject name

Description:

Provide a detailed description of your study material (optional)

Upload File:

ChooseFile | No file chosen
@ supported file types: PDF, DOC, DOCX, PPT, PPTX, JPG, PNG, TXT, MP4
Select Course:

& Course selection will be enabled after you upload a file and Al classification is complete.

& Private

be visible to all students in the study resources vaterial will only be visible to you in your profile.

& UPLOAD MATERIAL

Figure 5.5.7 Upload Form
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Figure 5.5.8 shows the Al course classification result. After users upload a material, the
Al course classification is enabled, and the classification result is shown along with the
course suggestions. After classification is complete, the “Select Course” dropdown will
be enabled to let user to modify the course selection if they are not satisfied with the Al
classification result. By clicking the “Upload Material” button, the material will be
uploaded, and a success message will be displayed.

Home Library scan Text Video Ssummary * Calendar Planner Logout

Upload Study Materials

Material Title:

financial statement preparation.

le  FinancialManagement pdf

ypes: PDF, DOC, DOCX, PP, PPTX, JPG, PNG, TXT, MP4

& AlCourse Classification

= Finance

Select Course:

& UPLOAD MATERIAL

Figure 5.5.8 Upload Form with AI Course Classification Result

Home Library Scan Text Video Summary - Calendar Planner Logout
-
Library £ vpo

& vear ~

Study material uploaded successfully! X
@ Month v
¥ category
B All Gategories
B image

Financial Accounting What Happens In One What Happens In One
e video Minute_.mp4 Minute_.mp:

Finance Game Design Biomedical Engineering
B oo

Softwore Engineering Softwore Engineering

= Other
R Courses
& Arts, Design & Media v

@ Business &Finance v

Figure 5.5.9 Upload Material Success Message
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5.5.5 Optical Character Recognition (OCR)

Figure 5.5.10 shows the Optical Character Recognition (OCR) Interface with a “Choose
Image” button. By clicking the “Choose Image” button, a file explorer will pop out.
Figure 5.5.11 shows file explorer window where users can select an image file to extract

text.

I

Home Library Scan Text Video summary Calendar Planner Logout .'f‘,'f'

ock Image o text
"D Recent Conversations
& -
No previous conversations found

Upload Your Image

Upload an image containing text that you want to extract and analyze with Gemini Al

[T
[ |

No file selected

supported formats: JPEG, PNG, GIF, BMP, TIFF

@ Gemini Al Assistant

Figure 5.5.10 Optical Character Recognition (OCR) Interface

1

Home Library Scan Text Video Summary * Calendar Planner Logout ;‘e
@& open b3

M project > uploads v G | search upload: P
(t

Oize ek u- o e "D Recent Conversations
"7 v @ OneDrive - Persc _ oy 3

[— H | i

L Downloads # 68753839121bb | confusion matrix.  mawesdefaultjp storyipg H . .
Storyipg prg a H No previous conversations found
i Desktop A H

3 Documents #

I Pictures. »
Musi » . ..
i 6 usic  analyze with Gemini Al
E B videos +
FYP Report
File name: 68753839121bb_storyjpg Image Files (*:xbm* tit* jfif:* pjt ~

Open Cancel

Supported formats: JPEG, PNG, GIF, BMP, TIFF

Figure 5.5.11 OCR Upload Image File
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After uploading an image file, the OCR will begin to extract text from image. Figure
5.5.12 shows the OCR extraction result along with four buttons: “Edit”, “Copy Text”,
“Download”, “Upload Material”. At the bottom of the page, the Gemini Al Assistant is
displayed, allowing users to ask questions about the extracted text and get answers. The

right sidebar shows the recent conversations which allow users to review their previous

conversation with the Gemini Al assistant.

P Uploaded Image

& Gemini Al Assistant

Figure 5.5.13 shows the pop-up Gemini Al Assistant chatbot. After clicking the Gemini

B Extracted Text
Dreatn while ne
waited.

To avoid looking ot his watch, he began pacing hack and forth. When
pocing

didn't Galm him, he looked at his wotch anyway. There were only three
minutes left

before he went in without his friend, Rob decided, Pacing was making
him more

Impatient, s0 he watched cars pull into the parking lot instead. He
watched each ons, trying to spot Steva’s blue car,

Watching cars made him more irritated. He wondered why Steve
couldnt be on time. He wandered what

excuse Steve would have this time. Lost time Steve had said it was
because his dad needed help in the garage. whot

‘would it be this thme? Did the dog need walking or did the cat need
feeding? Maybe Steve’s mother needed help with

the dishes? There woulld be an excuse. He was certain of that

Rab checked his watch one more time, There was only one minute left,
Time sure felt like it was maving slowly.

How could five minutes take so dong? It felt ike an eternity, and his
mouth was aettina drv. He reallv wonted a soda and

P

‘D Recent Conversations

Ski Rea

Figure 5.5.12 OCR Extraction Result

Long Time

Sep 19, 241 AM

Comprehension fame. A

Al Assistant, the Al chatbot will pop-up and users are allowed to ask questions.

& Gemini Al Assistant x

>

M Uploaded Image

Hello! I'm Gemini Al Upload
an image and extract text,
then | can help you analyze
and understand the
content!

Just now

B Extracted Text

breath while he
waited.

pacing
minutes left

him more

To avoid looking at his watch, he began pacing hack and forth. When

didn’'t calm him, he looked at his watch anyway. There were only three

before he went in without his friend, Rob decided, Pacing was making

Impatient, sO he watched cars pull into the parking lot instead. He
watched each one, trying to spot Steve's blue car.

Watching cars made him more irritated. He wondered why Steve
couldn’t be on time. He wandered what
excuse Steve would have this time. Last time Steve had said it was
because his dad needed help in the garage. What
‘would it be this thme? Did the dog need walking or did the cat need
feeding? Maybe Steve's mother needed help with
the dishes? There would be an excuse. He was certain of that

Rob checked his watch one more time. There was only one minute left,
Time sure felt like it was moving slowly.
How could five minutes take so dong? It felt ike an eternity, and his
mouth was aettina drv. He reallv wanted a soda and

Figure 5.5.13 Gemini Al Assistant

Ask Gemini about the extracted | o
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Figure 5.5.14 shows a question asked by the user and the answer provided by the

Gemini Al Assistant.

Impatient, sO he watched cars pull int
watched each one, trying to spot Steu

@ Gemini Al Assistant

Watching cars made him more irritat
couldn't be on time. He wandered wh
Please summarize the excuse Steve would have this time. La
e because his dad needed help in the ¢
‘would it be this thme? Did the dog ne

0314 AM feeding? Maybe Steve's mother need:

very short paragraph

the dishes? There would be an excuse

Rob impatiently waits for

his friend Steve to go to a Rob checked his watch one more tim:

movie, annoyed by Time sure felt like it was moving slowl
Steve's recent tardiness. How could five minutes take so dongt
He worries about missing mouth was getting dry. He really wan'
the previews and getting some hot, buttery popcorn.

snacks. Ironically, Steve
arrives on time, but Rob v

C® Copy Text & Download
Ask Gemini about the extracted 1 o

Figure 5.5.14 Gemini Al Assistant Question and Answer
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If a user has multiple conversations with the Al chatbot on the different extracted text
contents, they can track back recent conversations by clicking on the conversation they
want to review. Figure 5.5.15 and Figure 5.5.16 shows the pop-up Gemini Al Assistant

after the user clicks on a specific conversation from “Recent Conversation” sidebar on

the right.

A Uploaded Image

& Gemini Al Assistant

Please summarize the
extracted text into one
very short paragraph

314 AM

Rob impatiently waits for
his friend Steve to gotoa
movie, annoyed by
Steve's recent tardiness.
He worries about missing
the previews and getting
snacks. Ironically, Steve
arrives on time, but Rob

Ask Gemini about the extracted 1 o

B Extracted Text

watched each one, trying to spot Steve's blue car.

Watching cars made him more irritated. He wondered why Steve
couldn’t be on time. He wandered what

excuse Steve would have this time. Last time Steve had said it was
because his dad needed help in the garage. What

‘would it be this thme? Did the dog need walking or did the cat need
feeding? Maybe Steve's mother needed help with

the dishes? There would be an excuse. He was certain of that

Rob checked his watch one more time. There was only one minute left,

Time sure felt like it was moving slowly.

How could five minutes take so dong? It felt ike an eternity, and his
mouth was getting dry. He really wanted a soda and

some hot, buttery popcorn.

‘Then, as he was tooking at his watch once more, he heard a familiar

voice. “Rob, | made
Rob turned around and saw his friend Steve. He glanced back at his
watch. Steve was on time. “You made it, and

you're on time, too!” Rab said excitedly.

O miires ® Craua ranliad “ ranlhisinntad bA cans this maia mand tha

2

"D Recent Conversations

Sep 18, 3:26 AM

Teraten vote The Penguin Penguins
are birds,..

Sep 19, 2:41 AM

Ski Reading Comprehension fame. A
Long Time ..

Figure 5.5.15 Recent Conversations with Gemini Al Assistant 1

P Uploaded Image

why penguin can drink

The text says: “They can
drink seawater because
they have a special gland
that filters salt from the
bloodstream.”

So, penguins can drink
seawater because they

henis A emarial aland thet

Ask Gemini about the extracted | o

B Extracted Text

They are very social and live in colonies. They are great swimmers
who use their wings like paddles to swim through the water. They
can stay underwater for 10-15 minutes before coming to the
surface to breathe. They cannot breathe under water.

Their feet are small so they don't lose too much heat as they
stand on the ice. They help each other stay warm by gathering
together and shuffling around. Their main diet is fish and krill. They
will swallow pebbles as well as their food. It is believed that the
stenes may help grind up and digest their food.

They can drink seawater because they have a special gland that
filters salt from the bloodstream

Their colors help them to be camouflaged while swimming. From
above, their black backs blend into the dark ocean, and from
below, their white bellies match the bright surface. This helps them
avoid predators.

‘Once a year, penguins molt. Most birds will lose a few feathers at
atime throughout the year, but penguins lose alll their feathers at
once. They cannot swim without feathers, so they eat alot more
before they molt to survive the 2-3 weeks it takes for their feathers

D Recent Conversations

Sep 19, 3:26 AM P

<
Teraten vote The Penguin Penguins
are birds,..

Sep 19, 2:41 AM

ski Reading Comprehension fame. A
Long Time

Figure 5.5.16 Recent Conversations with Gemini Al Assistant 2
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5.5.6 Uploaded Video Content Summarization

Figure 5.5.16 shows the user interface for the Uploaded Video Content Summarization

feature, which includes a drag and drop upload form, transcription tips sidebar, a step-

by-step process guide, and a pro tip section for YouTube video summarization.

Home Library Scan Text Video summary -

Upload Video Transcription

Upload a video to generate a transcription and summary

Get a detailed transcription with surnmary in just a few clicks.

o

Drag and Drop Your Video
or Browse Files

Supported: MP4, AV], MOV (Max S00ME)

# Generate Summary

© How It Works

B e
1. Upload Video 2. Generate Summary and

Transcription
Upload your video file in MP4, AVI, or MOV

format (max 500MB). Our Al will analyze the audio and create a

summary and detailed transcription.

@ Tips: Works best with clear speech and good audio quality. You can save the results to
your study resources.

No Transcription Generated Yet

Upload a video file above to generate a transcription and summary.

Calendar Planner Logout

@ Tips for Better Transcriptions

Use Clear Audio
videos with clear speech and minimal
background noise preduce better rasults

Optimal Length
For best results, use videos between 5-30
minutes in length.

Supported Formats
MP4 format typically works bost with our
transcription engine.

Consistent Speech
Lectures with consistent speaking pace and
volume are idedl.

% Pro Tip
Did you know you can use our YouTube
Video Summarizer to transcribe and

summarize educational videos directly
from YouTube?

Figure 5.5.17 User Interface of Uploaded Video Content Summarization
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To generate a summary and transcription from a video, users must first upload a video.
By clicking the “Browse File” button, a file explorer window will appear, and users are
allowed to upload a video file. Another way is that users can choose to drag and drop a
video file into the upload form. Figure 5.5.17 shows the uploaded video file preview

with the “Generate Summary” button enabled.

Upload Video Transcription

. . e @ Tips for Better Transcriptions
Upload a video to generate a transcription and summary

Get a detailed transcription with summary in just a few clicks. .
© uUse Clear Audio

Videos with clear speech and minimal
background noise produce better results

©@ optimal Length
For best results, use videos between 5-30
minutes in length.

\ 1
b 15 M8 @ © supported Formats

MP4 format typically works best with our

What Happens in One Minute _.mp4

transcription engine.

@ consistent Speech
Lectures with consistent speaking pace and
B e TR - volume are ideal.

r # Generate Summary
% Pro Tip
Did you know you can use our YouTube

Figure 5.5.18 Upload Form Preview

By clicking the “Generate Summary" button, a loading screen will appear. Figure 5.5.18

shows the loading screen displayed while generating the summary and video transcript.

2

Generating Transcription
& Summary

This may take a minute or two
depending on the video length.

Figure 5.5.19 Loading Screen
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Figure 5.5.19 shows the Uploaded Video Summarization result, which includes two
tabs: Video Summary and Full Transcript. Users can choose to upload the video along
with its summary and transcript into the Library page by clicking the “Save to Study
Resources” button. Alternatively, users can download the video summary and transcript

by clicking the “Download Transcription” button.

© About This Transcription

This transcription was generated using
advanced Al speech recognition. The model

. - timized for academic content and can
B Video Analysis o

detect specialized terminology.

Is ~ For best results:

- ] ’ ‘ * Use videos with clear audio quality
® | 20 lgo . G + Videos with a single speaker work best
-
* Upload shorter segments for more
. ' o o O 9 e accurate results
3 MILLION 7 o

RED BlODCELLS, = '
- 4 ¢

s Save important transcriptions to your
study resources

(

& Download Transcription

% Pro Tip
Did you know you can use our YouTube
Video Summarizer to transcribe and

> 0:04/1:00 summarize educational videos directly

from YouTube?

B Save to Study Resources

@ video Ssummary = Full Transcript

In just one minute, incredible amounts of activity occur globally: millions of blood cells are
produced, countless Google searches are made, and millions of products are consumed,
generating substantial waste. Simultaneously, a significant number of people are born,
marry, or die, highlighting the constant cycle of life. The Earth continues its orbit at an
astonishing speed, while weather patterns generate powerful lightning strikes and
immense rainfall. Human energy expenditure is minimal compared to the sun's vast energy
output. Finally, entertainment consumption is massive, with millions of hours of video
streaming.

Figure 5.5.20 Uploaded Video Summarization Result Video Summary Tab
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To view the Full Transcription, users can click the Full Transcript tab. Figure 5.5.20

shows the Uploaded Video Summarization Result with Full Transcript Tab.

B Save to Study Resources

@ video Summary = Full Transcript

Search transcript.

0 matches E]

In a single minute, your body produces 120 to 180 million red blood cells, you will ask Google
2.4 million questions, and 25 million Coca-Cola products are consumed. Many of those
bottles will end up in a landfill where the World Bank estimates to be produced 5 million
pounds of garbage. 108 human lives will be lost in this minute, and an adult male will lose
96 million cells. Fortunately, 96 million cells divide, replacing those loss. Speaking of
divisions, in the USA, 1.5 people will get divorced, while worldwide 116 people will get married,
83,300 people have sex, but only 258 babies will be born, and a fetus is developing neurons
at a rate of 250,000 per minute. So it's no wonder that a computer simulation takes 60
quads, really, and bite to simulate a minute. An average of 1.38 micrometers of rain fall
around the world, which is 4.7 billion bathtubs of water every minute, and with the storms
comes approximately 6,000 volts of cloud to ground lightning hitting the earth. A 150-
pound person expends 1.1 calories of energy per minute while sleeping, while the sun
provides us with 83.33 terawatts of energy. The Earth will complete 1,800 kilometers of its
940 million around the sun, moving 1,034 times faster than a cheetah. 70,000 hours of Netflix
are watched, 300 hours are uploaded to YouTube, and you can watch this video and

subscribe.

Figure 5.5.21 Uploaded Video Summarization Result Full Transcript Tab

By clicking the “Download Transcription” button, a text file with video summary and

transcription will be downloaded. Figure 5.5.21 shows the downloaded text file and its

content.
For best results, use vi File Edit View
minutes in length Recent download history X S s
ideo Transcription
© supportedFormat
MP4 format typically v What Happens In One
transcription engine Minute_ transcription.txt Original Video: What Happens In One Minute .mp4
© ConsistentSpeech 2,173 B - Done Duration: 30 seconds
Lectures with consiste Word Count: 211
volume are ideal. Full download history A
SUMMARY
In just one minute, incredible amounts of activity occu
. . generating substantial waste. Simultaneously, a signif
© About This Transcrigtion astonishing speed, while weather patterns generate po'
This transcription was generdted using output. Finally, entertainment consumption is massivt
advanced Al speech recognftion. The model
is optimized for academic cpntent and can
detect specialized terminolggy. f[_ﬂJL TRANSCRIPTION
N For best results: In a single minute, your body produces 120 to 180 mil

those bottles will end up in a landfill where the World

* Use videos with clear aufiio quality

* Videos with a single spefaker work best

* Upload shorter segments for more
accurate results

* Save important transcfiptions to your
study resources

| & Download Transcription

will lose 96 million cells. Fortunately, 96 million cells
get married, 83,300 people have sex, but only 258 bab:
simulation takes 60 quads, really, and bite to simulate
and with the storms comes approximately 6,000 volts
while the sun provides us with 83.33 terawatts of ener;
70,000 hours of Netflix are watched, 300 hours are upl

Figure 5.5.22 Uploaded Video Summarization Download Transcription

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

120



CHAPTER 5

5.5.7 YouTube Video Content Summarization

Figure 5.5.22 shows the YouTube Video Content Summarizer interface with a
YouTube URL link pasted. To generate a video summary and transcript, users need to
paste a YouTube URL link into the input field and click the “Generate Summary”

button.

Home Library Scan Text Video Summary =« calendar Planner Logout

YouTube Video Summarizer

. + ‘D Recent Summaries
Enter a YouTube video link to generate a
summary

Get a detailed summary with key points and timestamps in just a few clicks,

YouTube Video Link:

@ || https://www.youtube comfwatch?v=2xr2HuwHigs No Summaries Yet

C——
ﬁ

@ How It Works

& b s

1. Paste YouTube 2.Generate 3. Review & Study
i summary

1, lectures, tutorials and documentaries.

tions of the video

Figure 5.5.23 YouTube Video Content Summarization Interface
After clicking the “Generate Summary" button, a loading screen will appear. Figure
5.5.23 shows the loading screen while generating the YouTube video summary and

transcript.

C

Generating Summary

Figure 5.5.24 YouTube Video Content Summarization Loading Screen
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Figure 5.5.24 shows the result of the YouTube video summary, including key
timestamps and the video transcript. Users can click the “Play” button on key
timestamps to jump directly for that specific video timestamps in the YouTube video.
They can also click the “View” button to see the transcript for that specific timestamp.
Additionally, users can upload the YouTube video along with its summary and

transcript to the Library page by clicking the “Save to My Study Resources” button.

fH Video Summary Results 2.Recent sumiriarice

TR WIMNG
MANAGEMENT

https://www.youtube.com/watch?
v=2xr2HuwHIg8

8 sep19,2025 m

= Ssummary

Financial management is crucial for all businesses, from startups to large corporations.
It involves strategically planning, organizing, and controlling financial resources to
achieve company goals. Key objectives include maximizing profit and wealth, efficiently
using funds, ensuring sufficient liquidity, and maintaining financial discipline. Effective
financial management is vital for making informed decisions about investments,
funding, dividends, and liquidity, ultimately leading to increased shareholder value.
Modern tools and techniques, such as financial ratios and software, aid in forecasting
and decision-making. The financial manager plays a central role, guiding the
company's financial health and ensuring compliance. While challenges exist, including
market fluctuations and regulatory changes, strong financial management strategies
are essential for business success. Personal financial management, using similar

principles, is equally important for individuals.

© Key Timestamps

© 00:00: What if I told you that a company earning milli... ( P Play (\ @ View /‘\

" . . & B
© 02:01: financial disaster. Second, objectives of finan... P Play ( © view )

© 04:04: profitability. For example, Zomato. When Zomato... P Play \ ( @ view )
I\ SN J

Figure 5.5.25 YouTube Video Summary Results
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Figure 5.5.25 shows the transcript for a specific timestamp after the user clicks the

“View” button.

© Key Timestamps

© 00:00 : What if | told you that a company earning milli... \G) View
—

© 02:01: financial disaster. Second, objectives of finan... ® Hide
[—

financial disaster. Second, objectives of financial management. The key objectives of
financial management can be summed up in four words. Profitability, liquidity,
efficiency, and stability. Let's break these down. Number one, profit maximization.

Ensure that the company generates maximum profit for its owner shareholders and
wealth maximization. Focus on increasing the value of the company in the long run.
Number two, proper utilization of funds. Avoid wastage and use available resources
efficiently. Number three, ensuring liquidity. Make sure there's enough cash available
for daily operations. Number four, financial discipline. Avoid overspending and
maintain control over finances. For example, Infosys, one of India's top IT firms,
maintains high liquidity and reinvest profits wisely. This has helped them survive

© 04:04: profitability. For example, Zomato. When Zomato...

Figure 5.5.26 YouTube Video Summary Specific Timestamp Transcript
Users can re-generate the YouTube video summary and transcript by clicking the
“View” button from the “Recent Summaries” sidebar on the right. Figure 5.5.26 shows
the “Recent Summaries" sidebar with the YouTube video that been summarized and

transcribed.

D Recent Summaries

https://www.youtube.com/watch?
v=vJabNEwZluc

FITIH I 8E
MANACGEMENT

https://www.youtube.com/watch?
v=2xr2HuwHig8

Figure 5.5.27 YouTube Video Summary Recent Summaries Sidebar
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5.5.8 Commenting Feature
Figure 5.5.27 shows the interface of the View Content Page with the commenting
feature filled with a comment. Users can enter their thoughts in the comment field and

click the “Post Comment” button to submit their thoughts.

CFO, plays a critical role in strategic planning and ensuring compliance. Key principles

include balancing risk and return, understanding the time value of money, and

maintaining appropriate liquidity. Financial management is vital not only for ‘
businesses but also for individuals, requiring budgeting, saving, and investing.

Challenges include market fluctuations and regulatory changes, while modern trends

include Al, blockchain, and ESG investing. The specific focus of financial management

varies across sectors, reflecting individual industry needs.

%) Comments (0)

This video was extremely informative and well-structured! | really appreciate how clearly you
explained each financial concept and broke it down into simple steps that even beginners
like me can understand. The way you combined theory with practical real-life examples made
it so much easier to connect the dots and see how | can actually apply this knowledge in my
daily financial decisions. | especially liked the part where you emphasized long-term planning
and the importance of discipline, because many videos just focus on quick tips but don't talk
about the bigger picture. The visuals and charts were also very helpful in keeping me
engaged and making the information easy to follow. Overall, this is one of the best finance
channels I've come across, and | will definitely be rewatching this and checking out your
other content. Thank you for putting so much effort into creating such valuable and

educational content!‘

<4 Post Comment I

No comments yet

Be the first to share your thoughts about this document!

Figure 5.5.28 View Content Page Commenting Feature
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After clicking the “Post Comment” button, the comment will be posted if no hate speech
is detected. Figure 5.5.28 shows a positive comment uploaded along with the sentiment
indicator. To manage the comment, there have three buttons: “Like”, “Edit” and

“Delete”, which allow users to like comment, edit and delete their own comment.

% Comments (1)

@  Sentiment Overview: & Positive:1 |

<4 Post Comment

© sawHuUILOO EI © Sep 19,2025 at 12:28 PM

This video was extremely informative and well-structured! | really appreciate how clearly you
explained each financial concept and broke it down into simple steps that even beginners like
me can understand. The way you combined theory with practical real-life examples made it so
much easier to connect the dots and see how I can actually apply this knowledge in my daily
financial decisions. | especially liked the part where you emphasized long-term planning and
the importance of discipline, because many videos just focus on quick tips but don't talk about
the bigger picture. The visuals and charts were also very helpful in keeping me engaged and
making the information easy to follow. Overall, this is one of the best finance channels I've
come across, and | will definitely be rewatching this and checking out your other content.
Thank you for putting so much effort into creating such valuable and educational content!

] @ Edit W Delete

Figure 5.5.29 Uploaded Comment with Positive Sentiment Indicator

If users upload a negative comment without any hate speech detected, the comment will

be posted with a negative sentiment indicator. Figure 5.5.29 shows a negative comment

uploaded with a negative indicator.

% Comments 2 € Sentiment Overview: @ Positive:1 & Negative:1

<4 Post Comment

© sAw HuI LOO © sepl9,2025at12:42 PM

This video was an absolute waste of time. The content is poorly researched, the explanations
are confusing, and it feels like the creator has no real understanding of finance. I regret
watching it and wouldn’t recommend it to anyone.

o  Edit @ Delete

O sAawHulloO ¥ © Sep19, 2025 at 12:28 PM

This video was extremely informative and well-structured! | really appreciate how clearly you

Figure 5.5.30 Negative Comment with Negative Indicator
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If users want to upload a negative comment that includes hate speech, the comment
will not be posted, and an error message will appear. Figure 5.5.30 shows a negative
comment containing hate speech, while Figure 5.5.31 shows the comment upload

failed with an error message displayed.

.‘ Comments (2) ¢ Sentiment Overview: & Positive:1 & Negative:1

This video is absolute garbage. Only an idiot would upload something this useless. The way
it's explained makes me feel like the creator doesn't even know what they're talking about.

Total nonsense and a complete embarrassment.

L «4 Post Comment

O SsAawWHUILOO & © Scp 19, 2025 at 12:42 PM
This video was an absolute waste of time. The content is poarly researched. the explanations

Figure 5.5.31 Negative Comment with Hate Speech

.‘ Comments (2) € SentimentOverview: & Positive: 1 & Negative:1

Your comment contains offensive or inappropriate content and cannot be
posted. Please revise your comment and try again.

<4 Post Comment

Figure 5.5.32 Comment Upload Failed
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5.5.9 Smart Calendar Planner
Figure 5.5.32 shows the Smart Calendar Planner Interface. By clicking the “+New

Task” button, users can create an Al-scheduled task, and the timeslot will be
automatically allocated by the AL

L Home Library Scan Text Video Summary - Calendar Planner Logout ;w,;

SeptemberZDZS Bwesk i Month < Sep15-Sep 21 > | = New Hab & impor

Mon - h n - n
15 16 17 18 20 2

Up Next

Active Habits

Figure 5.5.33 Smart Calendar Planner Interface

Figure 5.5.33 shows the Create New Task form with information filled in and the
successfully Al-scheduled task created. To create an Al-schedule task, users need to fill
in all the required information and click the “Create & Schedule” button. Once

submitted, the task will be created, and a success message will be displayed.

+ Mow Task. = Naw H E * Home Ubrary Scon Test vidsa summary «

Create New Task x September 2025 Lkl —

Task Hame * 22 23 24 25 286 27 28

Firgure 5.5.34 Create AI-Schedule Task
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To create a task in specific timeslot, users need to click on the specific timeslot column
in the calendar view, and the “Create Task” form will appear. Figure 5.5.34 shows the
form with all task information filled in. After clicking the “+Create Task” button, a task
with be created for the selected timeslot. Figure 5.5.35 shows the success message

displayed after the task is successfully created.

k3 Home Library Scan Text Video Summary - Calendar Planner Logout ;‘p‘
September 2025 Swook i Mo < Sep 22 - Sep 28 > P oL
oo - sed ! ' N . Create Task at 4 PM x
22 23 24 25 26 27 28

Duration (hours) * priotity *
1 Maium -
Category *
Study .
Description
%
Final Voar Froject final voar project i voar Project sinot vearProject [
4PM-5PM

-~ _mn

Figure 5.5.35 Create Task Form with Task Information Filled

b4 Home Library Scan Text Video Summary © Calendar Planner Logout Socoees
Task created successfully!
September 2025 Bwook @ Montn < Sep 22 - Sep 28
22 23 24 25 26 27 28
a Up Next
Midterm Revision
o
Final Year Project
w02
Assgrment
Mectorm Reviion .
g
-l ‘Active Habits
Final Year Project oject cjec

Figure 5.5.36 Task Created Success Message
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Figure 5.5.36 shows the “Import” button. When clicked, an Import Timetable upload

form pops up, which allows users to import their timetable into the calendar.

Bwesk  @Moan < Sep22 - Sep 28 >

Import Timetable
w sar sun
26 27 28

Up Next

&

Drop your timetable image of text file here
'

Figure 5.5.37 Import Timetable Upload Form

By clicking the “Choose File” button, a file explorer window will be pop out and user
are able to upload their timetable for import. Figure 5.5.37 shows the file explorer
window that appears after clicking the “Choose File” button and the uploaded image

preview after upload an image.

@ Open *
T 4> Dowoads v O | sesch Downlos
Quganize = Mew folder I )
v @ OnDve- R Last manth
Docurrents [ Tp——r— |

WhtuApp Image 2025.8.31 4 211 53 AM @
4 Dounlonds #

Whsteapp mage 2025-08-21  1.36.10 AN
8 Deskiop »

1] WhatsApp Image 2025-09-28 st 520,11 P
B Docurments #

L 8| Whatstpp Image 2025-08-18 at B39.13 P
6 usic . % Whatstpp Image 2025-08-18 at 8.39.13 PM
B videos * W | WhatsApp Image 2025-08-18 at B39.12 PM.._

fimatable image or text file here

stom Files [*jpg:* jpeg*png -

nnnnn

Figure 5.5.38 File Explorer Window and Uploaded Timetable Preview
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Figure 5.5.38 shows the detected schedule from the uploaded timetable. Users can use

the dropdown to select the start and end months for applying the timetable.

# Apply Timetable to Date Range

w0

- w0

@ Tuesday, Wednesday @ 1.7h per session « 5.0h total

W Friday, Tuesday, Wednesday @ 1.3h per session « 4.0h total

@ 7hursday, Tuesday @ 15h per session « 3.0h total

[ Ready to Import: 3 courses with 8 total sessions across your selected date range.

v

v Import Schedule

Figure 5.5.39 Detected Schedule from Uploaded Timetable

After clicking the “Import Schedule” button, the timetable will be

imported into the calendar, and a “Import Successful!” message will appear, as shown

in Figure 5.5.38.
.4
Qctoberﬂ20‘25 o
..;1

i @ 'mport Successtull

Created 3 courses with 88 total sessions

Courses Created:

UCCD3084

Pariodt: Oct 2025 to Nov 2025

uCC3023
12/3/2028

inporind

uceo:

importes

uALIZOS
W/

Figure 5.5.40 Timetable Import Successful Message
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5.5.10 AI Study Tools
Figure 5.5.39 shows the View Material Page with a “Study with AI” button. After
clicking the “Study with AI" button, users are directed to Al Study Tools Page.

E Home Library Scan Text Video Summary * Calendar Planner Logout ;"‘

Extended Reality Lecture Note Topic 1 €= °

8 Sep19, 2025

= topicl

L

Al Study Tools

Graphics Programming for Extended Reality (XR)
Topic 1: Exploring the Fundamentals of XR

Smart learning assistance

Get personalized study tools generated from
this document
Ts. Dr. Saw Seow Hui
Flashcards
£

Generate study cards from content

.
Re_allty_ o Quiz Me
What is Reality? st your knowledgs with quastions
'S Al Tutor
“We have had people literally run out of the VR room, even though they know Ask questions about the document
that what they are witnessing Is not real”
» Study with Al

— Mel Slater, Distinguished Scientist and VR pioneer, Institute of
Neurosciences of the University of Barcelona

Figure 5.5.41 View Material Page with “Study with AI”” Button
After clicking the “Study with AI” button, users will be directed to Al Study Tools
page, specifically the Flashcards tab. Figure 5.5.40 shows the Flashcards displayed

with questions.

® Home Library Scan Text Video Summary * Calendar Planner Logout ;7‘

a £ Flashcards

@ Document: Topic_l-Exploring _the_Fundamentals_of _XR.pdf

£ Cardlof15 B8 View All Cards

What is Reality?

Next >

Figure 5.5.42 Al Study Tools Flashcards Tab
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To view the flashcard answer, users need to click on the flashcard, and the answer will

be displayed. Figure 5.5.41 shows the flashcard answer. To go to next question, users

can click the “Next” button.

Home Library Scan Text Video Summary * Calendar Planner Logout %

o

Document: Topic_1-Exploring_the_Fundamentals_of _XR.pdf

£ cardlof15 [ €8 View All Cards \}

e £ Flashcards
(2]
D

]
Reality is a construct each individual creates
based on sensory perceptions, regardless of
whether those perceptions originate from the

physical or digital world.

[ Next >

Figure 5.5.43 Flashcard Answer Display
If users want to view all the flashcards questions, they can click on the “View All
Cards” button. Figure 5.5.42 shows all the flashcards, and users can also click on any

card to view its answer.

! Home Library Scan Text Video Summary + Calendar Planner Logout %

Document: Topic_1-Exploring_the_Fundamentals_of _XR.pdf

B AllFlashcards (15) € single Card View )

e £ Flashcards
(2]
k)

# #2 #3
-1 Reality is a construct each individual <
creates based on sensory perceptions, m
regardless of whether those perceptions Define Extended Reality (XR). What is Virtual Reality (VR)?
originate from the physical or digital
world.
#a #5 #6
How does VR work? Give an example of VR application. What is Augmented Reality (AR)?
#8 #9

#7

Figure 5.5.44 All Flashcards View
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Figure 5.5.43 shows the Al Study Tools Quiz Tab, where users can select quiz,
including the Number of Questions (10 Questions, 15 Questions and 20 Questions),
Difficulty Level (Easy, Medium and Hard) and Question Type (Mixed, Multiple
Choice, True/False and Fill in the Blank). To generate the quiz questions, users need to
click the “Generate New Quiz” button, using either their selected settings or the default

quiz settings.

E Home Library Scan Text Video Summary * Calendar Planner Logout 3‘

b=
@ Quiz
n Document: Topic_1-Exploring_the_Fundamentals _of_XR.pdf
0} £t Quiz Settings

Number of Questions Difficulty Level Question Type
& 10 Questions Medium ~ Mixed - C Generate New Quiz

Ready to start quiz

Click "Generate New Quiz” to begin

Figure 5.5.45 Al Study Tools Quiz Tab with Quiz Settings

@ Quiz

Document: Topic_1-Exploring _the_Fundamentals_of_XR.pdf

£ Quiz Settings
Number of Questions Difficulty Level Question Type

s
o 10 Questions  ~ Medium Mixed ~
D

&

= Quiz Progress Question 1of 10

Correct: 0 | Wrong: 0 | Score: 0.0%

L Question] [mca ]

According to the text, which of the following best defines Extended Reality (XR)?

A. A technology that creates fully simulated environments with minimal real-world interaction.

B. An umbrella term encompassing all real-and-virtual combined environments and human-machine interactions generated by computer
technology and wearables.

C. A technology that overlays virtual content onto the physical world, enhancing experiences with additional information.

D. A technology that merges virtual and physical worlds, allowing both to interact in real time.

Figure 5.5.46 Generated Quiz
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Figure 5.5.45 shows a question answered by the user

explanation.

= Quiz Progress

—
= Correct: 1| Wrong: 0 | Score: 100.0%
Question 1
According to the text, which of the ing best defines Reality (XR)?
9
A. A technology that creates fully simulated environments with minimal real-world interaction
&

technology and wearables.

along with its corresponding

Question 10f 10

B. An umbrella term encompassing all real-and-virtual combined environments and human-machine interactions generated by computer

C. A technology that overlays virtual content onto the physical world, enhancing experiences with additional information.

D. A technology that merges virtual and physical worlds, allowing both to interact in real time.

@ Correct!

XR is explicitly defined in the text as an overarching term that includes VR, AR, and MR, encompassing various combinations of real and virtual

environments and interactions.

Figure 5.5.47 Answered Question with Explanation

After users have answered all the quiz questions, the result, showing correct and wrong

answers, will be calculated and displayed. User can click the “Review Answers” button

to view the quiz questions they have answered. Figure

5.5.46 shows the quiz result

displayed and along with three buttons: “Take Another Quiz”, “Review Answers” and

“View History”.

o

@ Quiz
Document: Topic_1-Exploring _the_Fundamentals _of _XR.pdf
0} £ Quiz Settings

Number of Questions Difficulty Level Question Type

& 10 Questions v Medium ~ Mixed v C' Generate New Quiz

Quiz Complete!

50.0%

5 out of 10 correct

~ Correct: 5 | X Wrong: 5

C Take Another Quiz | D View History

Figure 5.5.48 Quiz Results with Action Buttons
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After clicking the “Review Answers” button, the Quiz Review page will be displayed,

and user can review the quiz they have taken. Figure 5.5.47 shows the Quiz Review

page.

el Question Type

@ Quiz Review

50.0%

© Question! =

L, which:

Explanation:

Figure 5.5.49 Quiz Review Page

Figure 5.5.48 shows the Quiz History Tab, which allows users to track their previously
answered questions. By clicking the “Review Answers” button, users can review the

questions, their answers and the corresponding explanations.

D Quiz History
‘D Quiz History '

L — ™ 2 60% 70% o

L]
= 2 60% 70% ) o
@

Figure 5.5.50 Quiz History Tab
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Figure 5.5.49 shows the Al Assistant tab, displaying a question asked to the Al and the
corresponding response provided.

b4 Home Library Scan Text Video Summary ~ Calendar Planner Logout %

«“

@, Al Document Tutor

Chatting about: Topic _I-Exploring _the_Fundamentals_of _XR.pdf

(]

D

@ Here's our previous conversation about this document:

& Which XR technology is best described by the seamless merging of virtual and physical worlds, allowing

interaction between both?

@ That's a great question! Based on the document “Topic _1-Exploring_the_Fundamentals_of _XR.pdf’, the

XR technology best described by the seamless merging of virtual and physical worlds, allowing interaction

between both, is **Mixed Reality (MR)**. The document explicitly states: "MR seamlessly brings together the

virtual and physical worlds and, more importantly, allows both to interact with each other. In other words, it

overiays the real world with digital elements and the physical and digital objects co-exist and react to

each other in real time.” This is in contrast to Virtual Reality (VR), which creates a fully simulated

environment with minimal real-world interaction, and Augmented Redlity (AR), which overlays digital

content onto the real world but with limited interaction between the digital and physical elements. MR goes

a step further, enabling a dynamic interplay between the two. v

Figure 5.5.51 Al Assistant Tab
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5.5.11 Forgot Password

Figure 5.5.50 shows the Login Page. If users forget password, they can click the “Forgot

Password?” link to reset their password.

Student Resource Hub

Share knowledge, grow together

=] Access Quality Study Materials

Find notes, guides, and resources for your courses

Join Study Groups

Collaborate with peers in your field of study

Share Your Knowledge

Upload and share your own study materials

Figure 5.5.52 Login Page with Forgot Password Link
After clicking the “Forgot Password?” link, users will be directed to Forgot Password
page and required to enter their email address. Figure 5.5.51 shows the Forgot Password

page with an email address filled in. After filled in the email address, users need to click

the “Send Reset Link” button.

Student Resource
Hub

Password Recovery

) o

Don't worry, we'll help you get back to your studies
in no time!

Welcome Back

Sign in to continue with Student Resource Hub

Email

& Your email address

Password

& Your password

[Forgot Password?

Don't have an account? Register Now

[_] Remember me

Forgot Password? «——

Enter your email address and we'll send you a link
to reset your password

Email Address

( & huiru2ll4@lutar.my J

Send Reset Link

€ Back to Signin

Figure 5.5.53 Forgot Password Page with Email Entered
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After clicking the “Send Reset Link™ button, a success message will appear, and a
password reset link will be sent to the entered email address. Figure 5.5.52 shows the
success message appeared after clicking the “Send Reset Link™ button, and a password
reset link will be sent to user’s email address. To reset password, users need to click on

the “Reset Your Password” button in the email.

Mi Gmail Q Search ma S orms @ ® u [EED R

« ® 0 R 8 0 & ® O s > m-
Forgot Password? iz
9 mbox won

Student Resource e o R S W

© Snoamg
Hub - s
“ ,f' T T 0 onhs Student Resource Hub
Password Recovery S b iy oo

Labsls ‘

Password Reset Request - Student Resource Hub @i e « CNC)

fo ioig

Password Reset Request

Hello SAW HUI LOO,

Sana Resst Link

€ Back o signin

Figure 5.5.54 Password Reset Success Message and Reset Link Email
After clicking the “Reset Your Password” button, user will be directed to Create New
Password Page. To reset password, users need to fill in a new password and click the
“Update Password” button. Figure 5.5.53 shows the filled-in password reset form and

success message displayed after a successful password reset.

Create New Password

[r——

Student Resource Hub Create New Password

Student Resource Hub 8\ Cioale New P i nter 6 strong password for hulruzm4@lutar.my

Choose a strong password to keep your occount secure

Create New Password
signin

Figure 5.5.55 Password Reset Form and Reset Password Success Message
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5.5 Implementation Issues and Challenges

During the implementation of this platform, there are several challenges encountered:

1.

API Limitations

One of the serious challenges during the implementation of this project was the
limitation of the Gemini API key. This is because the platform developed relies
heavily on Gemini API key to perform key tasks. For example, the Al Course
Classification, OCR Tool Gemini Al Assistant, smart calendar planner, Al Study
Tools for generating flashcards, quizzes and the AI Chatbot are required to use
Gemini API key. Since all these features depend on the same API key, the usage
limit was reached very quickly. Once the quota was exceeded, the system will be
unable to function properly, which greatly affected testing and development
progress.

To address this challenge, one possible solution is to purchase a higher-tier Gemini
API plan with increased usage limits. This would ensure that all features can
operate smoothly without interruption and allow the system to handle more user

requests efficiently.

Sentiment Analysis Misclassification

The commenting system was developed to analyze the sentiment of users’
comments and detect hate speech. However, the sentiment analysis model
sometimes misclassified neutral comments as positive or negative, which affected
the result. To address this issue, improvement needs to be implemented by fine-
tuning with a large diverse dataset. This improvement would help ensure more

reliable results when detecting the sentiment of users’ comments.

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

139



CHAPTER 5

5.6 Concluding Remark

In conclusion, the system implementation phase successfully integrated the required
hardware, software, libraries, and algorithms to support the proposed features. Each
module, including login and registration, content upload, commenting system, image-
to-text extraction, video summarization, YouTube summarizer, calendar planner, and
Al study tools, has been implemented and tested to ensure proper functionality. The
system is now fully operational, allowing users to register, upload, analyze, and manage
study materials effectively. This implementation provides the foundation for further

testing and evaluation in the next chapter.
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Chapter 6

System Evaluation And Discussion

6.1 System Testing and Performance Metrics

To ensure that all system functionalities work correctly, system testing is important and
cannot be omitted. In this chapter, unit testing applied to evaluate the system. This
testing method ensures that all the system functionalities work as specified in the

requirements.

6.1.1 Unit Testing

Unit testing is performed on all modules of the system. This is to ensure that each
functionality works correctly. This testing focuses on the internal logic of each module
and verifying the correct processing of valid inputs as well as the proper handling of
invalid or unexpected inputs. The modules included in this unit testing are:

e Login Modules Unit Testing

e Registration Modules Unit Testing

e Library Module Unit Testing

o Upload Material Module Unit Testing

e Optical Character Recognition (OCR) Module Unit Testing

e Commenting Module Unit Testing

e Uploaded Video Content Summarization Module Unit Testing

e YouTube Video Content Summarization Module Unit Testing

e Smart Calendar Planner Module Unit Testing

e Al Study Tools Module Unit Testing

e Forgot Password Module Unit Testing

In unit testing, each module is tested individually to ensure their correctness, reliability,
and proper handling of different input scenarios. Unit testing helps to verify that the

system’s core functionalities are working properly before integration and deployment.
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6.1.1.1 Login Module Unit Testing

required”

required”

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Successful Login Users enter correct email address | Directed to Homepage Directed to Homepage Pass
and password.
Login with Users enter email not registered. | Display error message: Display error message: Pass
Losi Unregistered Email User Not Found! User Not Found!
ogin

Login with wrong Users enter wrong password. Display error message: Display error message: Pass
password “Invalid password!” “Invalid password!”

Login with empty Leave email and password Display error message: Display error message: Pass
fields empty “Email and Password is “Email and Password is
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6.1.1.2 Registration Module Unit Testing

Password Not Match

different confirm password

“Passwords do not match”

“Passwords do not
match”

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Successful User enters valid username, Account created Account created Pass
Registration email and password. successfully; display successfully; display
message: “Registration message: “Registration
successful” successful”
Registration with User enters an email that is Display error message: Display error message: Pass
Existing Email already registered “Email already registered” | “Email already
registered”
Registration with User enters an invalid email Display error message: Display error message: Pass
Registration | Invalid Email format “Please enter a valid email | “Please enter a valid
address” email address”
Registration with User leaves required fields Display error message: Display error message: Pass
Empty Fields empty “All fields are required” “All fields are required”
Registration with User enters weak password Display error message: Display error message: Pass
weak password “Password must meet all “Password must meet all
requirements below” requirements below”
Registration with User enters a password and a Display error message: Display error message: Pass
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6.1.1.3 Library Module Unit Testing

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Upload Material Users click “Upload” button. Directed to Upload Directed to Upload Pass
Material Page Material Page
View Material Users click “View” button. Directed to View Content | Directed to View Pass
Content Page Content Page
Search Material with | User enters a valid keyword in Display search results Display search results Pass
Valid Keyword the search bar matching the keyword matching the keyword
Search Material with | User enters a keyword that does | Display message: “No Display message: “No Pass
Library Invalid Keyword not match any material materials found” materials found”
Filter Material by User selects a file category from | Display materials of the Display materials that of | Pass
Category the filter selected category the selected category
Filter Material by User selects a year or month for | Display materials of the Display materials of the | Pass
Upload Date filtering materials selected year or month selected year or month
Filter Material by User selects courses for filtering | Display materials of the Display materials of the | Pass
Courses materials selected courses selected courses
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6.1.1.4 Upload Material Unit Testing

Service Unavailable

Service Unavailable

unavailable” and enable Select
Course Dropdown

unavailable” and enable
Select Course Dropdown

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Open Upload Form Users click “Upload” Directed to Upload Material Directed to Upload Material | Pass
button. Page Page
Upload File Users upload material file. | Al Course Classification Al Course Classification Pass
classifies the material classifies the material
Change Al Users click “Select Course” | Display Select Course Display Select Course Pass
Classification Course | dropdown dropdown dropdown
Upload | Upload Material in Users submit upload forms | Uploaded material displays on | Uploaded material displays Pass
Material | Public with public privacy setting. | both Library page and user on both Library page and
Profile Page user Profile Page
Upload Material in Users submit upload forms | Uploaded material displays Uploaded material displays Pass
Private with private privacy setting. | only on user Profile Page only on user Profile Page
Empty Upload Form | User does not fill in all the | “Upload Material” button “Upload Material” button Pass
required fields cannot be clicked cannot be clicked
Al Course User uploads a material file | Display error message: Display error message: Pass
Classification but the Al Classification “Classification service “Classification service
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6.1.1.5 Optical Character Recognition (OCR) Unit Testing

Text

button

file.

text file.

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Open OCR Scan Users click “Scan Text” Directed to OCR Scan Text Directed to OCR Scan Text | Pass
Text Page button. Page Page
Upload Image for Users click “Choose OCR scans the image and OCR scans the image and | Pass
OCR Image” button and upload | displays the extracted text on displays the extracted text
an image file. the page on the page
Optical Upload Image with User uploads an image file | Display message “No text could | Display message “No text | Pass
No Text that contains no text be extracted from the image.” could be extracted from the
Character ) .,
Recognition 1mage.
(OCR) . e 1e e . )
Edit Extracted Text | Users click “Edit” button. | Display field that allows users Display field that allows Pass
to edit extracted text. users to edit extracted text.
Upload Image and Users click “Upload Display upload form with image | Display upload form with | Pass
Extracted Text to Material” button. preview and extracted text image preview and
Library preview. extracted text preview.
Copy Extracted Text | Users click "Copy Text” Display success message “Text | Display success message Pass
button copied to clipboard!” “Text copied to clipboard!”
Download Extracted | Users click “Download” Extracted text download as text | Extracted text download as | Pass
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Gemini Al Assistant | Users click on “Gemini AI | Gemini Al Assistant chatbot Gemini Al Assistant Pass
Assistant” button pop up. chatbot pop up.

Ask Gemini Question | Users input questions to Answers provided and display Answers provided and Pass
Gemini Al Chatbot to users display to users

View Recent Users click on specific Gemini Al Chatbot pops up Gemini Al Chatbot pops Pass

Conversation with Al | conversation tab in with previous conversation up with previous

Chabot “Recent Conversation” displayed. conversation displayed.
right sidebar

View Uploaded Users click on uploaded Display Uploaded Image Display Uploaded Image Pass

Image Preview image. Preview. Preview.
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6.1.1.6 Uploaded Video Content Summarization Unit Testing

upload MP4, AVI, or MOV
files.”

upload MP4, AVI, or
MOV files.”

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Upload Video Users click “Browse Display file preview in upload | Display file preview in Pass
Files” button and upload a | form. upload form.
video file.
Summarize video Users click on “Generate | Display video, generated Display video, generated | Pass
Summary” button summary and transcript summary and transcript
Uploaded View Full Transcript | Users click on “Full Display full video transcript. Display full video Pass
Video Content Transcript” Tab. transcript.
Summarization Upload to Library Users click “Save to Display upload form with Display upload form with | Pass
Study Resources” button. | video preview, generated video preview, generated
summary and transcript. summary and transcript.
Download summary | Users click “Download Generated summary and Generated summary and | Pass
and transcript Transcription” button transcript download as text transcript download as
file. text file.
Upload Unsupported | Users upload a file with Display error message: Display error message: Pass
File Format an unsupported format “Invalid file type. Please “Invalid file type. Please

Table 6.1.6 Uploaded Video Content Summarization Unit Testing
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6.1.1.7 YouTube Video Content Summarization Unit Testing

for specific
timestamp

button for transcription at
a specific timestamp.

the specific timestamp.

the specific timestamp.

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Summarize Users enter a valid Display YouTube video, Display YouTube video, Pass
YouTube video YouTube URL link generated summary and generated summary and
transcript transcript
Enter invalid Users enter invalid Display error message: Display error message: Pass
YouTube URL Link | YouTube URL Link. “Unable to Generate “Unable to Generate
Summary”. Summary”.
YouTube . . . .
Video Content Epter YpuTube URL | Users epter YouTube Plsplay error message: Plsplay error message: Pass
Summarization | F1K W.lth no URL L.1nk w1‘Fh no Unable to Generate Unable to Generate
transcript provided transcript available. Summary”. Summary”.
Upload to Library Users click “Save to My | Display upload form with Display upload form with Pass
Study Resources” button. | video preview, generated video preview, generated
summary and transcript. summary and transcript.
Play video with Users click “Play” button | Play YouTube video at the | Play YouTube video at the Pass
specific timestamp at a specific key specific timestamp clicked. | specific timestamp clicked.
timestamp.
Video Transcription | Users click “View” Display full transcription for | Display full transcription for | Pass

Table 6.1.7 YouTube Video Content Summarization Unit Testing
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6.1.1.8 Commenting System Unit Testing

input and “Save” button.

“Comment updated
successfully”.

“Comment updated
successfully”.

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Post positive comment | Users enter positive Comment posted with Comment posted with Pass
comments without hate positive sentiment indicator. | positive sentiment indicator
speech and click “Post
Comment” button.
Post negative Users input negative Comment posted with Comment posted with Pass
comment comments without any negative sentiment indicator. | negative sentiment indicator.
hate speech and click
“Post Comment” button.
Commenting | Hate Speech comment | Users input negative Display error message and | Display error message and | Pass
System comments with hate failed to post comment. failed to post comment.
speech and click “Post
Comment” button
Like comment Users click “Like” button. | Like button toggle and Like button toggle and Pass
update like count. update like count.
Edit comment Users click “Edit” button | Display edits comment field | Display edits comment field | Pass
to modify comment input | and allow input comments. | and allow input comments.
and “Save” button.
Users modify comment Display success message Display success message Pass
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Delete comment

Users click “Delete” Display deletes comment Display deletes comment Pass
button in comment confirmation message. confirmation message.

interface.

Users click “Delete” Display success message: Display success message: Pass

button in confirmation
popup.

“Comment deleted
successfully!”

“Comment deleted
successfully!”
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6.1.1.9 Smart Calendar Planner Unit Testing

field in Create Direct
Task form and click
“+Create Task” button.

“Task created successfully”
and created task display in
calendar view.

“Task created successfully”
and created task display in
calendar view.

Use Case Test Case Input Expected Output Actual Output Pass/Fail
Calendar Planner Users click on “Calendar | Directed to Calendar Directed to Calendar Pass
interface Planner” button. Planner Interface. Planner Interface.

Add AI Schedule Task | Users click on “+New Display Create New Task Display Create New Task Pass
Task” button. Form. Form.
Users input all required Display success message Display success message Pass
information into Create and Al Schedule Task added | and Al Schedule Task added
New Task form and click | to calendar view. to calendar view.
“Create & Schedule”
button.
Users leave empty Create | Display error message Display error message Pass
New Task form and click | “Please fill out this field.” “Please fill out this field.”
“Create & Schedule”
Smart button.
Calendar
Planner Add Direct Task Users click specific Display Create Direct Task | Display Create Direct Task | Pass
timeslot column in Form. Form.
calendar view.
Users input all required Display success message Display success message Pass
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Timeslot Conflict
Detected.

with overlapping task.

highlight overlapping
timeslot.

highlight overlapping
timeslot.

Users leave empty Create | Display error message Display error message Pass
Direct Task form and “Please fill out this field.” “Please fill out this field.”
click “+Create Task”
button.
Import Timetable Users click “Import” Display import timetable Display import timetable Pass
button upload form. upload form.
Users upload timetable to | Display uploaded file Display uploaded file Pass
the import timetable form. | preview. preview.
Users click “Process with | Display detected schedule. Display detected schedule. Pass
AT” button.
Users click “Import Display success message Display success message Pass
Schedule” button. “Imported Successful!” and | “Imported Successful!” and
imported timetable added to | imported timetable added to
calendar view. calendar view.
Add Direct Task with | Users fill in Create Direct | Display error message Display error message Pass
Timeslot Conflict Task form with “Time Conflict Detected” “Time Conflict Detected”
Detected overlapping tasks. and suggest alternative and suggest alternative
timeslot. timeslot.
Import Timetable with | Users import timetables Display error message and Display error message and Pass
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6.1.1.10 Al Study Tools Unit Testing

questions

correct and wrong answers

correct and wrong answers

Use Case Test Case Input Expected Output Actual Output Pass/Fail

Al Study Tools User clicks “Study with Directed to Al Study Tools | Directed to Al Study Tools | Pass

Interface AT” button Page on Flashcards tab Page on Flashcards tab

View Flashcard User clicks on a flashcard | Display flashcard answer. Display flashcard answer. Pass

Answer

Next Flashcard User clicks “Next” button | Display next flashcard Display next flashcard Pass

question question

View All Flashcards | User clicks “View All Display all flashcards Display all flashcards Pass
Cards” button

Al Study Tools: Users click on “Quiz Tab | Directed to Al Study Tools | Directed to Al Study Tools | Pass

Quiz Page on Quiz tab. Page on Quiz tab

Al Study Tools | Generate Quiz User selects quiz settings | Display generated quiz Display generated quiz Pass

and clicks “Generate New
Quiz”

Answer Quiz User answers a quiz Display question, user’s Display question, user’s Pass

Question question answer, and explanation answer, and explanation

View Quiz Result User completes all quiz Display quiz results with Display quiz results with Pass
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Review Quiz User clicks “Review Display answered quiz Display answered quiz Pass

Answers Answers” button questions with explanations | questions with explanations

Take Another Quiz | User clicks “Take Generate new quiz Generate new quiz Pass
Another Quiz” button

View Quiz History | User clicks “View Display previously Display previously answered | Pass
History” button answered quiz questions and | quiz questions and answers

answers

Ask Al Assistant User enters question in Al | Display Al response Display Al response Pass

Assistant tab
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6.1.1.11 Forgot Password Unit Testing
Use Case Test Case Input Expected Output Actual Output Pass/Fail

Forgot Password User clicks “Forgot Directed to Forgot Password | Directed to Forgot Password | Pass
Page Password?” link on Login | Page Page

Page
Send Password User enters registered Display success message Display success message Pass
Reset Link email address and click and password reset link sent | and password reset link sent

“Send Reset Link” button. | to users’ email to users’ email
Click Reset Link in | User clicks “Reset Your | Directed to Create New Directed to Create New Pass
Email Password” button in Password Page Password Page

received email
Reset Password User enters new valid Display success message: Display success message: Pass
Successfully password and clicks “Password updated “Password updated

“Update Password” successfully” successfully”

Forgot
Password Reset Password with | User leaves password Display error message: Display error message: Pass

Empty Fields field empty and clicks “Please enter a valid “Please enter a valid

“Update Password” password” password”
Reset Password with | Users enter new password | Display error message: Display error message: Pass
Mismatched and different confirm “Passwords do not match”. | “Passwords do not match”.
Confirm Password password
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Reset Password with
Weak Password

User enters a weak
password and clicks
“Update Password”

Display error message:
“Please enter a valid
password”

Display error message:
“Please enter a valid
password”

Pass
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6.2 Project Challenges
Throughout the development of this project, several challenges were encountered. The
challenges include:

e OCR Scan Text Tool Accuracy

C:\Users\huils2114\Desktop\ocr_testing>python evaluate_ocr.py ocr_script.py test_images ground_truth ocr_result
Processing advertisementl.jpg...
Character Accuracy: 68.66%
Word Accuracy: 94.69%
Processing 89 seconds
Processing handwriting.jpg...
Character Accuracy: 53.089%
Word Accuracy: B87.50%
Processing Time: 0.80 seconds
Processing penguinl.jpg
Character Accuracy: 82.U8%
Word Accuracy: 96 3
Processing Ti .80 seconds
Processing princessl.png...
Character Accuracy: 98.U47%
Word Accuracy: 100.00%

: 1.42 seconds

Character Accuracy: -
Word Accuracy: 96.46%
i Time:

Character Accuracy: 97.44%
Word Accuracy: 94.7U%
Processing Time: 1.13 seconds

Processing test g-..
Character Accuracy: TU.U0%
Word Accuracy: 89.52%
Processing Ti 5.16 seconds

Processing testl.pn
Character Accuracy: 60.04%
Word Accuracy: 100.00%
Processing Time: .96 seconds

E SUMMARY =

Total Images Processed: 8

Average Character Accuracy: 7u.84%
Average Word Accuracy: 94.86%

Average Processing Time: 1.85 seconds
Lowest Character Accuracy: 53.09%
Lowest Word Accuracy: 50%

Maximum Processing Time: 5.16 seconds

Detailed results saved to ocr_result\accuracy_results.csv

Figure 6.3.1 OCR Accuracy Result

Although the OCR Tool was successfully developed in this project, its accuracy is not
as high as some existing OCR platforms. The tool was tested and achieved an average
character accuracy of 74.84% and an average word accuracy of 94.86%. While these
results are acceptable in some cases, however, the accuracy may not be sufficient when
extracting for small text or text in difficult fonts, low quality images, or images with
noise. The accuracy problems make the OCR tool less reliable and facing difficulties
extracting images text in more accurate way. Therefore, improvement is needed, such

as using better image processing methods.
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¢ YouTube Video Summarizer

The second challenge faced during the development process was that the YouTube
Video Summarizer relied on the availability of transcripts provided by the video
uploaded. If the video uploader did not provide a video transcript, then users who use
this YouTube Video Summarizer Tool could not generate the video transcription and
summary because the system depends on the YouTube Transcript API to extract the
captions. This is considered a challenge because many YouTube videos do not provide

transcripts, which reduces the usefulness of this summarizer.

e Commenting System

PROCESSING TIME ANALYSIS:

Total Processing Time:
Min: 18.837s
Max: 19.879s
Average: 19.476s
Median: 19.595s
Std Dev: 0.U60s

Component Times:
Hate Detection Average: 3.137s
Sentiment Analysis Average: 19.472s

Figure 6.3.2 Commenting System Response Time
The third challenge during the implementation of this project is that the response time
for posting a comment is quite long. Figure 6.3.2 shows that the minimum processing
time for posting a comment is 18.837s and maximum time is 19.869s. The average time
of posting a comment is 19.476s. This happens because the commenting system is
developed to automatically detect hate speech and analyze the sentiment of comment.
Therefore, when a comment is posted, the system needs to perform two separate tasks:
sentiment analysis and hate speech detection. This causes the response time for posting

comments to be longer.

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

159



CHAPTER 6

6.3 Objectives Evaluation
The objectives of this project were evaluated as follows:
1. Content Extraction and Summarization

This objective was successfully achieved. OCR was implemented to extract text from
images, Whisper was used to transcribe videos, and Google Gemini generated
summaries. These components allowed multimedia educational materials to be

managed more efficiently.
2. Automated Content Classification

The project met this objective by integrating Google Gemini API with structured
prompt engineering. The system was able to analyze and classify content from different

file formats into relevant course categories.
3. Collaboration and Personalized Learning Support Features

This objective was achieved. The commenting system with sentiment analysis and hate
speech detection was implemented, ensuring safe and moderated discussions. A
calendar planner was integrated to support study schedule management. Additionally,
the Al Study Tools such as flashcards, quizzes, and Al chatbot were developed to help

personalized learning.

In conclusion, the project successfully addressed its main objectives, though certain
challenges such as computational requirements and content accuracy highlight

opportunities for future improvements.
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6.4 Concluding Remark

In conclusion, this chapter outlines the system testing of each module using unit testing,
the challenges encountered during the development, and the evaluation of the
objectives. The results of unit testing showed that all modules functioned correctly and
met all the requirements specified. Although several challenges were faced, such as the
limitation of accuracy of the OCR tool, reliance on YouTube transcripts for generating
YouTube Video summaries, and the slow response time when posting comments, The
overall system successfully achieved its main objectives. The implemented features
include an OCR Tool for extracting text from images, automated course classification,
video summarization, a commenting system, a built-in calendar planner, and
personalized learning support tools such as Al Study Tools to generate flashcards and
quizzes. These outcomes show that the project has successfully achieved the intended

objectives.
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Chapter 7

Conclusion

7.1 Conclusion

The Student Resource Exchange is an online platform developed for students which
aims to make sharing educational resources easier and more useful. The purpose of
implementing this platform is because many existing platforms were inconvenient to
use. For example, the existing platforms are not able to extract text from image, the
resources in existing platforms were poorly categorized, and lack of interactive features

such as commenting system. These issues frustrated many users who use the platforms.

To address the issues, the platform integrated some technologies. For example, OCR
can extract text from images; Whisper automatically converts audio from videos into
text; and Google Gemini summarizes video content and automatically categorizes
resources, saving significant time. Moreover, sentiment analysis and hate speech
detection were also implemented to have a safe and constructive user interaction in the
commenting system. In addition, the platform implemented Al-powered study tools,
such as Al generated flashcards, quizzes and Al chatbot for personalized learning
support. A Smart Calendar Planner also implemented to help students organize study

schedules and deadlines more effectively.

The innovation of the project is that it combines different technologies into one platform.
By automating important tasks, such as Al course classification task and Al scheduling
task, it can make the flows of using the platform become more efficient. In conclusion,
the platform solves the main problems found in the existing systems and successfully
achieves its objectives which include integrating OCR technology, enabling user
comments, automating resource classification, providing a smart calendar planner, and

offering a comprehensive set of Al learning tools.
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7.2 Recommendations

The recommendations for future work include improving the system with better OCR
technology that can provide better accuracy for text extraction from images. By using
advanced OCR engines like EasyOCR, the current 74%-character accuracy could be
increased. The commenting system should also be improved with faster response time,
as the current 19-second wait time is too slow for users. By adding backup speech
recognition using Whisper API could help the YouTube video summarizer work even
when videos do not have transcripts available. The system could also use multiple Al
service providers instead of relying on Gemini API, which could prevent service
interruptions when usage limits are reached. Overall, while the project has successfully
met its objectives, these improvements would enhance the system's reliability and user

experience for future development.
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04. Discussion

1.Strengths: Successfully developed 11 functional modules including OCR
text extraction, video summarization, automated course classification,
commenting system with sentiment analysis, smart calendar planner and
Al study tools.

2.Limitations: OCR accuracy 74.84% insufficient for complex documents.
Comment response time 19+ seconds impacts user experience.

05. Conclusion

Multiple algorithms including OCR,
Whisper, BERT, TF-IDF, and conflict
detection are applied to create a
comprehensive educational
platform with text extraction, video
summarization, automated course
classification, smart calendar
planner, and Al study tools.
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