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ABSTRACT

This project presents the design and development of an advanced chatbot system
powered by deefearning algorithms for intent classification. The chatbot's primary
goal is to facilitate effective communication and support for users, particularly students
inquiring about admission processes. Leveraging recurrent neural network (RNN)
models, the chatit demonstrates its proficiency in understanding and responding to
natural language queries. Through extensive training, the model achieves an impressive
86% accuracy on unseen data, affirming its robustness and adaptah#itghatbot's
capabilities exnd to speech recognition, document uploads, and appointment
management, enhancing its usability and accessibility. Users can seamlessly apply for
programs, check application statuses, and schedule campus visits, all while enjoying a
userfriendly experiege. In addition, he system's mobile responsiveness further
ensures uninterrupted interactions across various deaspite facing challenges

such as data insufficiency and overfitting during implementation, innovative solutions
like data augmentatiomd Batch Normalization are employed to significantly improve
model performance. The project's comprehensive evaluation, including user feedback
and adherence to usability heuristics, reaffirms the chatbot's effectiveness and

reliability.
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CHAMFERL INTRODUCTION

CHAPTER 1
INTRODUCTION

The advance of technology has created many opportunities and techniques for
businesses to increase their performance and efficiency. The growing artificial
intelligence (Al) technology is being used in many fields such as business, medical,
entertainmentand more to improve their performance. Chatbot is one of the examples,
the virtual assistants such Ask Bo[1] which is theAirAsia chatbotthat is designed

to answer simple questions regarding their services, previously known asAVAd.
chatbot is a computer program that employs natural language processing to interact with
users and provide them with relevant information or assistaiheeadvantage of 24/7
availability of the chatbot makes it widely used in various business industries such as
restaurant, customer service support, and more to improve their working efficiency.
More popular examples of Al chatbot assistants are Siri [2],glBoAssistant [3],
Cortana [4], and more. These programs support speech recognition and able to respond
to the voice commandk 2012, Chumen WenWen, a company established by a former
Google employee, created a chatbot that incorporated speech recoguitioalogy,
artificial intelligence, and the WeChat platform to address user inquiries about movies,
restaurants, and other related topidfierefore, starting from year 2013, many
businesses in China registeredaavice accounih WeChat as their offial business

account to automate their customer services processes by using the WeChat Bot [5].

1.1 Problem Statement and Motivation

The application of the Apowered chatbot is becoming popular in various areas
especially in healthcare and entertainment industry. However, research has shown that
chatbots are still not being widely used in educational institutions [6]. There are many
cdleges and universities in Malaysia rely heavily on live chat feature. For example,
University Tunku Abdul Rahman (UTAR), University Malaysia (UM) and Taylor
University are using live chat in their website. There are no live agents ready to answer
the onlne enquiries when it was out of the business hours. There are many colleges and
universities in Malaysia that integrate the live chat feature in theibaged chatbot.

For example,Sunway University[7]; New Era University College8]; INTI
1
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CHAMFERL INTRODUCTION

InternationdUniversity & College[9] are using rulébased chatbot in their website to
handle the online inquiries. However, their chatbots are unable to understand the human
natural language. They cannot provide useful information for the queries that are asked
in the human natural language. Users are limited to selecting the questions or actions
from the list of predefined action buttons. Furthermore, the chatbots did not accept
voice-based input from the users. It might bring inconvenience for users who did not

have mouse or keyboard working with them.

1.2 Research Objectives

To design and develop an Al chatbot system to answer admission inquiries to improve
efficiency and provide better experience for UTAR applicants. The chatbot understands
naturallanguage and supports both tégtsed input and voideased input from the

students.

1.3  Project Scope and Direction
To design the chatbot system that applies deep learning algorithrfar intent classification

The chatbot system camderstand the natural langudgeapplying the NLPStudents

can communicate with the chatbot system by using the natural language in English.
Deep learning techniques suchrasurrent neural network (RNNyill be applied in

training the proposedhatbot to identify the patterns of sentences and select the
responses to the queriésirthermorethe chatbos y st em can convert st

to text and respond the student queries by using text.

To develop a chatbot system that can answer studerdbout their admission inquiries.

The chatbot system can answer the students about program details, entry requirement,
financial aid, and schedule for campus visit. Moreover, guide students on how to apply
to the course program and check the applicaticmstall information regarding the

topic of admission will be saved in a JSON file that stores the intent that contains tag,

patterns, responses, and the context.

To evaluate the chatbot system to ensure it is effective and accurate.
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CHAMFERL INTRODUCTION

Usability testing wil be implemented to ensure the system meets the project objectives.
Test cases will be created to ensure the system can complete specific tasks successfully
and within reasonable duration time. Moreover, identify the modification or
improvementrequiredtompr ove t he systemb6s usability

1.4 Contributions

Thecontributionof theprojectis to propos@&n Al chatbot system for college admission

that supports natural language processing (NLP). It is different from th&asksl

chatbots thatestrict users to seleag questions from the préefined list of question

buttons The Al chatbot allows usets ask the question in natural language, instead of
selecting from the list of choices available. Moreover, the proposed chatbot system
supports speech recognition functionality
allowing student to provide botipesech and text input to the chatbot.

1.5 Report Organization

The structure of this report @dganized in chaptertn Chapter 2, a literature review is
conducted on chatbots, including their background, types, deep learning, and
limitations ofprevious studieChapter 3 outlines the proposed methodifareloping

the Al chatbotincluding the planning, analysis, and design phases. Chapter 4 describes
the preliminary work, including the pidevelopment, development, and post
development stagésr building an Al chatbot=inally, Chapter 5 provides a conclusion

to the project, summarizing the findings and discussinglthetation and future work

The appendix includes the references used in this report.
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CHAPTERLITERATURE REVIEWS

CHAPTER 2
LITERATURE REVIEWS

2.1  Background of Chatbot

Chatbot isthe artificial intelligence program that is designed to understand
user6s questions and provide responses
conversation by using the natural language processing (NLP). Chatbot is being widely
used in manyreas such as healthcare, airlines, online ordering and booking, customer

services, and more to assist in their business operation.

Joseph Weizenbaum created fing chatbot, named ELIZA, in 1966 imitate
psychotherapistELIZA investigates th&keywards get from user input and then it
triggers the preprogramed output based dme rules defined. ELIZA answered
guestiondy analysing thé&eywordsa userprovided and itlid nothavea framework
to understandthe context ofthe conversationsRichard Wallace developed the
A.L.I.C.E. (Artificial Linguistic Internet Computer Entity) chatbimt 1995 drawing
inspiration from the ELIZA chatbot program [10,11]. A.L.I.C.&ppliesheuristic
pattern matching rules and has universal lagg support for conversing. The chatbot
is powered by the artificial intelligence markup language (AIML), which enables the
specification of conversation ruleBevelopers could use AIML to build their own
chatbot powered by ALICE [12]. In 1972, PARRY waeveloped as a more advanced
chatbot than ELIZA as it has personality and better controlling structure. It responds to

users based on system assumptions and change of weight in utterances of the users.

However, it has low speed in responding to usersitanes unable to learn from the
conversation [13]. In 1988, the technology of artificial intelligence was firstly being
used in chatbots with the creation of the Jabberwacky. It responds to users by using

contextual pattern matching based on previous asatien [13].

In year 2001, a significant evolution of chatbot was the creation of the
SmarterChild that was developed to help users with their daily tasks. It can retrieve data
such as news, weather, stock prices, and other useful information from abaseet
[14]. It improved the interaction between human and computer because the information
system could be accessed via the conversation with a chatbot [13]. Nowadays, the

development of the intelligent personal voice assistants that built into the Isomesp
4
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CHAPTERLITERATURE REVIEWS

or other devices has taken Al chatbot a step further. These Al chatbots can respond to
the voice command and manage the task. The popular Al voice assistants are Apple Siri
[2], Google Assistant [3], Microsoft Cortana [4], and more. The evolutiodlof
technology in chatbots has bring significant impact to the way of communication. In
2016, social media platforms started to allow businesses to build their owbatext
chatbot to deal with their customers in their platforms. The application of ttieafiot

in social media platforms improved the communication between businesses and

customers [13].

22  Types of the Chatbots

According to the [15], Al chatbots andle-based chatbots are different types
of chatbotsBelow sections will discussach type of chatbot and their implementation

approaches.

Chatbots that operate on rules follow predetermined conversation routes. The
user's input is matched against predefined rule patterns, and the corresponding answer
is selected using pattern matahialgorithms [13]ELIZA, ALICE, PARRY are some
examples of the rulbased chatbots. There are three common languages to develop a
rule-based chatbots which are AlIMLAT(tificial Intelligence Markup Languay,
Riverscript, and Chatscript.

Bachelor ofinformation Systems (HonourBusiness Information Systems
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CHAPTERLITERATURE REVIEWS

2.2.1 The ChatBot

This software allows businesses to automate the regular tasks such as handling
common questions and tagtor examples, businesses can setup their own chatbot and
personalizea set of rules to trigger particular response or action from chatbot.
Moreover, businesses chnild the chatbot bylesigninghe predefinedhat flow. They
can control the chat flow by providing setmfttonsthat can be triggered by the users.

It allows businesses to build their own chatbot that can connect to their Facebook page,
automate the chavith their customers in Facebook MessenBelow screenshot was

taken from theiofficial website showing how businesses can design the chat flow.

9 ChatBot
Etse) Defatlt mllback ©  Company ChatBot

Hil I'm a Bot. Let me know if you
have any questions regarding our
tool!

Select the topic or write your
question below.
Bot response
© Add tosegment (7 Freetrial ) ( . GettingStarted )

(" # Features ) $Pricing )
\ v @ L4

) startpoint

(% contactus )
\ /

User

® Getting Started

A S
& A/B Testing @ Company ChatBot

1. Sign up for trial

Sign up to ChatBot and get
14-day free trial. No credit
card required!

Figure 21 Example of the ChatBot Feature

However,these chatbots rely on a fixed set of predetermined options, limiting
users to select from the provided choices. Users cannot freely express themselves or
ask questions beyond the available optioks.below screer®t shown, it cannot

understand the questions asked in natural language.
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@ ChatBot X

@ Oops! Sorry, | didn't understand
your question. Please rephrase it or click
the button below to go back to the
menu.

You

what can you do?

© chatBot

@ Oops! Sorry, | didn't understand
your question. Please rephrase it or
choose from available options.

e Y
LD Go to main menu )

~
A

'd ™
(_ ™ Contact support )

ChatBot

Figure 2-2 Screenshot of The ChatBot

2.2.2 ManyChat

ManyChat chatbot platform was created to support Facebook Messenger
marketing and automation. Businesses can easily design, deploy, and manage chatbots
on the Facebook Messenger platform by using ManyChat'dnessaly interface and
a variety of functioality. The below screenshot showing how it works integrating with

Facebook Messenger.
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< ‘ Motoflex

Sounds like a good trip - we'll give
you 10% off for riding more than a
week.

How about insurance? Are you
covered or will you need us to
provide it?

Extended Insurance
Standard Insurance

I don't need it

Standard Insurance

Great we're almost done. Please
enter your phone number.

+1

We'll also need to grab your email
to send a confirmation.

(Ul maxfshr7@gmail.com

Your total comes to $1,134.00.
Please confirm your order.

Update

Figure 2-3 Screenshot of ManyChat

However, it works as a rudleased chatbots, which work following established
patterns and rules. Businesses might find it difficult to undersi@mdl react
appropriately to user inputs that don't follow these ridespite these drawbacks]e-
based chatbots made with ManyChat, especially when interactions can be predefined
and scripted, can be useful for particular use c&smdnstance, users can place order
directly with the chatbot, if businesses have designed the chat data fldwsfptace
order use casdt can help businesses to improve their productivity by automate the

order process.
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2.23 Sunway University Chatbot

There are several educational institutions in Malaysia that are using chatbot to
help them in answeringnquiries on their official website. For example, Sunway
University [7]is using rulebased chatbot to handle enquiries in their website. Users
can select the action or topic from their list and the bot will transfer the users to connect
to their live ageth However, the bot cannot understand the human language written in

textAs bel ow

questionMor eover ,

user cannotsk other topics such as scholarship, campus details, or applying program.

Sunway Education Gr... _ X

g

nt

screenshot

it only | i mi

Choose one of these
options:

Sunway Education Group

Chat with our counsellor

End this session

how many intakes per

year?

Hi, pardon me if |
couldn't understand
what do you want now
as | maybe still new
and | could only
understand English.
Here are some of the
options that you may

shown,
t ed

rs

cannot

Figure 2-4 Sunway University Chatbot
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2.24 St. John's University Chatbots (Johnny)

Artificial intelligence (Al) allows computer systems to simulate human

intelligence. The application of Al including natural language processing, speech

recognition, and morélhe Al program consumes a lot of training data and looks for

connections and patns in the datalhen, predictions are made using these patterns

[16]. Al chatbots are able to interact with users without supervision. Al chatbots

integrate NLP, Al technology, and machine learning into the computer program.

One of the advantages ofing the Al chatbots is users can communicate by

using the natural language. As the information provided in [17], people prefer to chat

in a more humatike conversations that are dynamic compared to an automated

response. Below screenshot shown the Allmbtadf theSt. John's Universitfdohnny)

[18] used to handle the enquiries on their website. It supports bothaséel and

natural language processing which it can understand the queries typed by the user and

respond with useful informationAs below screenshot shown, it can understand

guestion asked in natural | anguage,

have the ability to assist the users with application process.

Do you have library in
campus

@ Yes, there are libraries on
the St. John's University

campuses. The University

Library and the Rittenberg
Law Library are located at
the Queens campus, the
Loretto Memorial Library is
at the Staten Island campus,
and the Davis Library is at
the Manhattan campus.

can i apply program here?
@ Yes, you can apply for
undergraduate programs at

St. John's University via the
Common Application or St.

John's Application. For more
information, vi pplying to

Johns University.

P

[“.s\ me a question

O mdg B

E— )

Figure 2-5 Al chatbot of the St. John'snersity
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Moreover, it has the ability to switch between languages in chat session. As the
screenshot shown, there is a translation icon in the input field area. User can choose
their language to interact with the chatbot. As the sasgtemunication shown, it can

interact with user by using Malay language.

Yes, you can apply for
undergraduate programs at

St. John's University via the
Common Application or St.
John's Application. For more
information, visit applying_ to_
various programs at St.
Johns University.

berapa kos program

Tuisyen untuk pelajar yang
mendaftar di Sekolah
Undang-undang Universiti
St. John untuk tahun
akademik 2023-2024 ialah
$70,170 untuk program
sepenuh masa dan $52,630
untuk program hari flex
sambilan. Setiap kursus 3
jam di Institut Bahasa

Inggeris berharga $365.
Untuk maklumat lebih
terperinci, rujuk Kos
Kehadiran .

Ask me a question

© mJ

Figure 26 Sample Chat in Malay Language

11
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2.25 Loyola University Chicago Chatbots (LUie)

Luie is an Al chatbot designed to handle enquiriéoyola University Chicago
website [19] It is trained to understand natural languagedit can understand the
guestion Acan | ma k e a plgweverhittalsoedoes nof hawe ¢ a mr
the ability to handle the appointment procétssan onlyprovidethe useful information
regarding to campus visit.

e —

I Ask Your Question ) ¢ I

@ Hi 'm LUie, a digital assistant
to help answer your questions
24/7. 1 am always learning and
getting better the more you
use me. Ask me a question or
type ’help’ to see what
qguestions I'm currently trained
to answer.

can i make appointment for 3
campus visit?

@ As a supplement to Loyola’s
required online orientation this
summer, new students are
invited to participate in a Lake
Shore Campus Visit Day in
June or July. These events
include a campus tour.
Students can register at
studentportal.

N [\ How was this answer? hd
Message e

Figure 2-7 Al chatbot of Loyola University Chicagouie)
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2.3  Limitation of Previous Studies and Systems

Most of the educational institutions of Malaysia are using-lbaksed chatbots
to handle inquiries in their website. However, fbbised chatbots cannot understand
the human natural language. As below figur®, 2-9 and 210 shown, the chatbots
cannot regond with useful information to the user queries asked in natural language.
Rule-based chatbot systems are limited by their reliance on predefined rules and
patterns, which can make them ineffective in handling unexpected situations or
complex inquiries. ey can only respond to user inputs that match thei pre
programmed rules and pattearsdmay struggle to understand user intent or context in
more nuanced or ambiguous scenarios. This can result in frustrating user experiences
and reduced effectivenessaddressing user needis.addition, the chatbots designed
in[21,22,23ldo not support speech recognition,

the chatbot system.

Based on the limitations found in existing Hlased chatbot system [7,8,9], the
propased chatbot system enables the natural language processing which allow users to
ask their questions in natural language as [21,22,23,24,25]. Moreover, speech
recognition will be enabled in the proposed chatbot system to improve the user

experience in usinthe system.

how much fees for the

Information Systems
program?

Hi, pardon me if | couldnt
understand what do you
want now as | maybe still
new and | could only
understand English. Here
are some of the options

o that you may choose:

Sunway Education Group

Chat with our counsellor
End this session

Figure 2-8 Sunway University Chatbot
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how much the fees of IT bachelor

program?

Figure 2-9 New Era University College Chatbot

how much fees for IT bachelor

program?

¢ ©

Figure 2-10 Inti University College Chatbot

24  Summary of Existing Systems

Intent Multiple Speech Assist in

NLP e Language peect Business
Classification Recognition

Support Process

mecrasor ) X X
ManyChat x x x

Sunway
University x x x

Chatbot

oy N N N
LUie \/ V x
weem VMV X

Table2-1 Summary of Existing Systems

CX X X X X
X X X KX
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2.5 Review of the Technologies

The intelligent college enquiry chatbot designed by,42P3 was built by
applying NLP and deep learniradgorithms Pyt honds APINatdral br ar i «
Language Toolkit (NLTKwere used to perform NLP techniques such as tokenization
[21,22,23,24,25]. The intelligent chatbot [22] was trained on the dataset that consists of
intents, patterns, and responses. Theligeit chatbot [21,24,25] was built based on
Deep Neural Network (DNN) model to classify the pattern of the sentences. However,
the chatbot systems designed in [23] was using AlMhuidd the knowledge base of
the chatbots that using pattern matching dllgms If the patterns were not found in
the AIML file, then it will implement NLP to examine the sentence similarity with the
predefined set of questions. To summarize, [21,23] used traditional way which
integrating NLP angyattern matching algorithmsa hardcoded templates in AIML
files. For the paper [22,24,25], the chatbot system was designed by using the deep
learning model to find the patterns from the user input. However, all chatbots
[21,22,23,24,25] did not support speech recognition. They aclypad textbased input

from the users.

According to IBM, eeep learning, a subset of machine learning, is defined by
the number of layers in a neural network that serve as its founditgimulates the
human brairby using a set of algorithms and it is able to learn from the examples given
to the system [26]As depicted in the diagram obtained from the IBM website (Figure
2-7), the layers that comprise a neural network are the input layer, hidden layer, and

outputlayer.

Deep neural network
Input layer Multiple hidden layers Output layer

OO O
OO O
Qi@ O
OO

OO O O

Figure 2-11 Deep Neural Network

OOQO

A A
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As the chatbatgothrough each layer of tteetificial neural network, the pattern
detection to generatbe predictiorbecomes more powerful and preci$éis neural
network is used bthe Al chatbos to understandiser inquiries and carry on an intent
based conversatiodn artificial neural network that employs sequential data or time
series data is known as a recurrent neural network (RNN).n&wmral language

processingNLP), these deep learning techniques are frequently employed.

2.5.1 Software/Tools
Below table showing the software and tools to be used durirah#ibotdevelopment.

Tools Description

A lightweight IDE that provides many features for Python
Visual Studio Code | development, including debugging and IntelliSense code

completion.
Python It has many libraries that can support chatbot development
NLTK Python library for implementing NLP tasks

Machine learning framework for building and training machine
learning models.

SpeechRecognition | Python library that supports speech recognition engine

TensorFlow

Google Cloud's

Speecho-Text AP| Converting spoken language into written text

Python web framework for building web applications, integrate

Flask HTML files into the python program

Supabase database | Store program, application, and related data.

Table2-2 Softwarefools Needed for the Project

Visual Studio Code is a lightweight Integrated Development Environment
(IDE) that offers extensive features for Python development, including code debugging
and IntelliSense codmmpletion. It serves as the primary environment for writing and
managing the chatbot's cod®ython programming languagsupports chatbot
development through various libraries and frameworks. Its simplicity and rich
ecosystem of libraries makebiécomeshoice for buildinghe Al chatbot.

NLTK (Natural Language Toolkit)is a Python library designed for
implementing Natural Language Processing (NLP) tasks. It provides tools and
resources for processing and understanding human langliageorporates vita
components like WordNet, a lexical database that aids in synonym retrieval, and

16
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word_tokenizdor breaking text into individual words or tokens. By integrating NLTK,
the system caanalyzeand interpret texbased inputs.

Furthermore TensorFlow is a powerful machine learning framework used for
building and training machine learning models, includitegurrent Neural Network
(RNN). TensorFlow provides a framework for building, training, and deploying RNN
models. It offers prduilt RNN layers and functions, such as LSTM (Long Sfiatm
Memory), which are pivotal for handling sequential data effectively.

SpeechRecognition is a Python library that supports speech recognition engines.
It enables chatbots to listen to and transcribe spdéeguage, expanding their
capabilities to interact with users through voice ingataddition, Google Cloud's
Speechto-Text APIwill be employed taconvet spoken language into written text. It
enhancs the accuracy ofchatbot's voice recognition abiés, enabling voiceased
interactions.

Moreover,Flask will be used to create web applications for the chatbot's user
interface. It provides a simple and edsyuse interface for building web applications,
and it can be integrated with HTML, CSS, adavaScript to create dynamic and
responsive user interfaces. Flask also provides support for various database systems,
which can be used to store and retrieve chatbot data. Additionally, Flask provides a
built-in web server, making it easy to test and dgpveb applications.

Supabasebs database service wild/ be u:
data such as program data and unstructured data such as file documents submitted by

the students.
2.5.2 Hardware

Below table shown the hardware specificasiameeded to develop and deploy the

proposed chatbot system in this project.

Description Specifications
Processor Intel Core i5 processors or above
AMD Ryzen 5 processors or above
RAM Minimum of 4 GB of RAM
Storage Minimum of 100 GB of storage

Operating System Windows 10 or later
Internet Connection | A connection speed of at least 100 Mbps is recommended

Table2-3 Hardware Specificatiorfor the Chatbot System
17
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CHAPTER 3
SYSTEM METHODOLOGY/APPROACH

During the whole life cycle of this project, agile will be adopted as the methodology of
project managemen#gile methodology is @ adaptive approach to development,
where the project is divided into small, iterative cycles, and each cycle involves
planning, designing, developing, testing, and releadtrrovides greater flexibility in
making the required changes to the system, thus alldergpntinuous feedback and
improvement throughout the development procédge phases include Planning,

Analysis Design,Developmentand Evaluation.

3.1 Planning
During the planning phase, the project stakeholders, goal, scope, and objectives are
defined.The proposedchatbot systermamedEnrollMate will be developed to assist

college applicants with their admission process.

EnrolIMatewill be designed to handle the following tasks

1 Provide general information about the college admission process

1 Answer frequently asked questions related to adnmissquirements, application
deadlines, and admission criteria

1 Provide links to relevant resourdgsg.,financial aid and scholarship informatjon

1 Assist applicants in scheduling an appointnfentampus visit

1 Provide application assistance

3

.1.1 System boundaries

Input | User inquiries related to college admissions, including questions at
application requirements)takes programs, and campusit
appointment
Processes Procesaiser inquiriespredicttheintent of user inquiry by usintpe
trainedneuralnetworkmodel

Output | Respond to usérmquiriesthrough the chatbot interface.
Stakeholders College applicantsadmissiorstaff, collegeinstitutiors, chatbot
developers.

Table3-4 System Boundaries
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A project Gantt Chart is developeddcheduleand manage the tasks and resources during the padejsgibpment life cycle.

Jul, 2023 Aug, 2023 Sep, 2023
ID Name Start Date End Date
26J... 02Jul 09Jul 16Jul  23Jul 30Jul O06Aug 13Aug 20Aug 27 Aug 03 Sep 10 Sep 17 S...
1 ~ Planning Jul 03, 2023 Jul 07, 2023

2 Timeline Planning Jul 03, 2023 Jul 04, 2023 'H—I

3 Technology Planning Jul 08, 2023 Jul 07, 2023
4 ~ Analysis Jul 08, 2023 Jul 14, 2023 -
5 Literature review of Development Methodology  Jul 08, 2023 Jul 14, 2023 -
9 ~ Design Jul 15, 2023 Jul 22, 2023

10 Improve conversational flow and Ul Jul 15, 2023 Jul 17, 2023 .LT—I

11 Explored frameworks and libraries Jul 18, 2023 Jul 20, 2023

13 Design Data Preprocessing Pipeline Jul 20, 2023 Jul 22, 2023 .

14 + Development Jul 22, 2023 Sep 06, 2023 :

15 Manage dataset Jul 22, 2023 Jul 23, 2023

22 Improve conversational flows Jul 24, 2023 Aug 01, 2023

23 Develop Data Preprocessor Pipeline Aug 02, 2023 Aug 08, 2023

26 Woice Recognition Module Aug 09, 2023 Aug 20, 2023

16 Data Augmentation Aug 21, 2023 Aug 27, 2023

24 Fine Tuning Model Aug 28, 2023 Sep 01, 2023

25 IModel Evaluation Aug 28, 2023 Sep 03, 2023

17 System Integration Sep 04, 2023 Sep 06, 2023

18 ~ Post-development Sep 07, 2023 Sep 15, 2023

19 System testing Sep 07, 2023 Sep 12, 2023 \:7:
20 Prepare and Update Report Sep 12, 2023 Sep 15, 2023 ’—>_|’_|_

Figure 3-1 Gantt Chart
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3.2 Analysis

During the analysis phase, literature reviews are tlogé/e a detailed insight
into the knowledgeandexisting researctelated to the problem or topic being addressed
in this project Based on the literature reviews and analysis of current existitegrsy/s
EnrollMate is proposed to improve the existing Hidased chatbot system. NLP is
enabled in th&nrollIMateand it can accept both telsased input and voideased input
from the users.

The product backlogs created whicltontains a list of usestoriesdescriling
the various features and functionalities thatEheolIMate should havéor the college
admission procesg&very user story is composed from the user's perspective, outlining

a unique requirement or necessity that the chatbot is irdendalfill .

User Story ID As aél want to be able toé
1 Ask about available majaréinancial aid, admission
requirements, application deadlines.
Speak my questions to the system
Student  Apply for admission to a college
Check thestatus of my application
Make appointments for campus visit

b wiN

Table3-5 User Stoy
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3.3 System Design
3.31 SystemPackage Diagram

<<uses>
oo fommmmmeime e e b T .5 Module |-

]
i <<manipulate>>
VR

Figure 3-2 Package Diagram
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The package diagram provided illustrates the Hegel structure and
interactions of various packages within ttnfolIMate” chatbotsystem, showcasing

the organization and dependencies among different components of the system.

The "UI" package encompassdsetfrontend components of the system,
including HTML, CSS, and JavaScript. It serves as the user interface through which
users interact with the system.

The "Business Logic" package contains the core logic of the system, with the
"ChatbotGUI" module at itdheart. This module is responsible for managing user
interactions and acts as the gateway between the user and the system's intelligence. It
utilizes other packages and modules to deliver responses to user queries effectively.
Powered by the Flask framevkothe "ChatbotGUI" module leverages the capabilities
of Flask to seamlessly handle user requests and respbetsesen frontend and
backend processing

The "Data Layer" package comprises various modules, including "Applicant,"
"Visitor," "Application,” "Appointment,” and "ProgramData." These modules access
and manipulate data in the Supabase database, enabling the system to manage program

applications, visitor appointments, and related data efficiently.

The "Intent Classification Module" is a critical coonent for understanding
and responding to user input. It consists of submodules for "Data Processing,"
"Machine Learning," and the "Trained Model." This module processes and classifies

user intents, allowing the system to provide contextually relevardnssp.

Imported by the "ChatbotGUI," the "Voice Recognition Module" integrates
with the Google Voicdo-Text API, enabling users to input text via voice commands.

This module enhances the user experience by providing an additional input method.

Within the"Intent Classification Module," the "Machine Learning" submodule
accesses a "Knowledge Base" and uses "Data Processing" for text preprocessing. The
"Machine Learning" module further imports the "Keras" package to build and manage
the machine learning modelOnce trained, these models can accurately predict user

intents.
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After the machine learning models are trained, they are exported from the
"Machine Learning" submodule. These models are crucial for predicting user intents
accuratelyln the user interain flow, a user accesses the system's user interface (Ul)
to provide input. The "ChatbotGUI" module, within the "Business Logic" package, uses
"Data Processing" to preprocess the user's input. Subsequently, it imports the "Trained
Model" from the "Machiné.earning” submodule to predict the user's intent effectively.
Finally, the "ChatbotGUI" updates the Ul with contextually relevant responses, creating

a seamless user experience.
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3.32 Use Case Diagram

EnrollMate

% = Apply admissi
a 1ss10n
L pply

Student
Check application
status
Manage
RS E\tend >

- N "~ Create
- xExrend >« xExtend appointment
Cancel Modlfy

appointment appointment

Figure 3-3 Use Case Diagram of EnrollMate

Students can make enquiries to the chatbot related to the UTAR admission and
program details. In addition, students can apply for admission to UTAR directly with
the chatbot. Then, the chatbot wi By save
providing their identity card (IC) number, students can verify the status of their
application through the chatbd¥loreover, if students would like to visit the campus,
they can create appointments with the chatbot as well. They can also manage their
appointmerg such as cancelling the appointment or modifying their existing

appointmentiateand time
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3.33 Activity Diagram

Student Svstem Database

( Provide answer )(_ﬁ Ask questions J

[has field to be filled]

(Submtamer ) >

[2ll form fields 15 filled]

|Process application II Save to database

Notify student

Figure 3-4 Activity Diagram of Students Apply Admission

Students can apply the admission directly withdigtbot. The chatbot will ask
student input for thprogram would like to apply, and their personal informathbext,

the student input will be saved to the application tabliatabase
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Student System Database

?

(Check application status )7%[ Obtain IC number )

Send IC number i 4‘ Connect to database Retrieve records

i

[found]

J 0

=1 Retrieve status

[not found]

Notify student

| Display status l[\

Figure 3-5 Activity Diagram of Students Check Application Status

Students are able to inquire about the status of their applidatipnoviding
their Identity Card (IC) number to the Al chatbot. Then, the system will find the
matching IC number provided by tleet udent with the databas
records. I f the record is found, the recc¢
and sent the status back to the student. If the record is not found in the database, the

system will notify the students
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Student System Databaze

[ Create Appointment }

Obtain visitor

information

Provide [Show available|
information timeslot

Pick

timeslot l

[invalid]

[valid]

S

Notify User

Figure 3-6 Activity Diagram of StudenSreate VisitAppointment

The system willask for visitor details such as IC number, visit purpose, which
campus to visit, and more. Then, it will prompt visitor to choasgailablefor visit.
Then,it will validate the selected date time for campus visit. If the date time is not valid
such as p&t date and time has been selected, then the system will ask the user to selec
again the valid timeslot. Finally, if all the input data is validated, thersystem will
process the input from students and save the appointment details in the database.
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Student System Database

o

Modify Appointment
Obtain visitor
‘ IC

‘ Provide IC [PrcLsinput]iH Retrieve record

é [record not found]

[found record]

Show Record
Details

Show available
timeslot
Pick
timeslot Validate
timeslot

[invalid]

Prompt to
enter again

[valid)

Process request

Save appointment

J
)
L)

Figure 3-7 Activity Diagram of Students Modify Visit Appointment

Students can also modify their existing appointments by providing their IC
numbers to the chatbot system. Thée, $ystem will conduct a search of the database
to locate the appointment record associated with@harovided by the student®©nce
the record is found, then they csglect new timeslot for their visit appointmenhe

new date time will be verified before update to the table record.
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Student System Databaz=

[ Cancel Appointment J

Obtain visitor

| IC
| Provide IC I Process input II -']l Retrieve record |

é [record not found]

[found racord]

Ask
Confirmation
Click
Confirm Process Delete Appointment
Input Record
Notify User

Figure 3-8 Activity Diagram of Students Cancel Visit Appointment

User cancancel the appointmeriy providing the registered IC with the
appointment. Thenthe system will conduct a search of the database to locate the
appointment record associated with tGeprovided by theuser Once the record is
found, thesystem will prompt confirmation on cancellation of the appointménser
clicks on the confirmatin button, the visit appointment will be deleted from the

database.
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CHAPTER 4
SYSTEM DESIGN

41  SystemBlock Diagram

(o}

Students

Provide Input

) \
Save Model - ’—) Send Response I

k

Trained

| Train Model Chatbot
Data
Preprocessing
h

r

Intent
File

Figure 4-1 Block Diagram of Proposed Al Chatbot

Thec h a t blaxk déagram is illustrated in FigureZ3 First, the chatbot needs
to be trained to understand and answer t|
trained model will be saved to be used in interacting with students.

To train the chatbot, an intedSON file will be created to store all the tags,
patterns, and responses. Then, the data preprocessing will be implemented before
training the neural network moddlokenizing spelling correction, lemmatization, and
more are some of the tasks that will be conducted during data preprocessing phase.

Next, the model will be trained after creating the training data to be fed to the
model. After successfully trained the model rtitevill be saved and be used to interact
with the students. When students provide input in texts or spoken words to the chatbot,
then the trained chatbot will respond to the students in text based on past training data.
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Label Encoding

LabelEncoder()

4.2  Block Diagram of Intent Classification Model
Data
Load Split Dataset Augmentation
Dataset
*  train_set, * WordNet Synonym
intents.json test_set
v
Split
Feature/Label
Text Features Labels
Preprocessing
* X_train, y_train, —>
TextPreprocessor X_test y_test
Tokenization and
X_train Padding Y_train
Tokenizer, N

The block diagram illustrates the stieystep process of building and training
a Recurrent Neural Network (RNN) model for intefassification. The process begins
with loading the dataset. Then, the dataset will be split into train and test set. Next, the
data augmentation is performed to increase the training dataset.

The dataset is further divided into feature (X) and label Féaturedata
includes all the query patterns, whereas labels are all the intiexts the features will

be preprocessed using TextPreprocessor, and label will be encoded into numerical

values.

max_sequence_length

X_train_padded, y_train_encoded

X_test_padded,
y_test_encoded

Loss Function Model Training
and Optimizer Embedding,
Loss Function, [* ST
' Batch Normalizaton
i —— !
Optimizer Adam 0SS Dense layer
v
Model Saving

trained_chatbot.h5,
label_mapping.json,
tokenizer.pickle,
text_preprocessor.pickle

A 4

Model Evaluation

Test Accuracy

Figure 4-2 Block Diagram of Intent Classification Model
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Next, the block diagram transitions to the model architecphaseThe Pad
Sequences component uses this maximum length to pad the text sequences to the same
length, making them suitable for input to the RNN modlkee core of the RNN model
is represented by the Embedding Layer, LSTM Layer, Batch Normalization, and Dense
Layer.

The Embedding Layer converts the tokenized input into dense vectors and
allows the model to learn word embeddings. The LSTM Layer introdbeagcurrent
aspect of the model, capturing sequential dependencies in the data. Batch Normalization
enhances model training stability by normalizing activations within e@ohbatch
The Dense Layer, with a softmax activation, produces output praleasbifor
classifying intents.

After defining the model architecture, the next step is model compilation using
the Adam optimizer and sparse categorical esvgsopy loss function. This
configuration prepares the model for training by specifying howatishlearn and
update its parameters during the training prodeasng training, the model learns to
classify intents based on the provided training data.

Once training is complete, the model's performance is evaluated using the
testing data (X_test_padd and y_test_encoded), and the test accuracy is computed.
This step assesses how well the model generalizes to unseen data.

Finally, the trained model is saved as 'trained_chatbot.h5," enabling it to be
loaded and reuse for chatbot system. The Label Mappiis stored as
'label_mapping.json,’ preserving the mapping between class labels and their numerical
representations. The Tokenizer's vocabulary and max sequence length are saved as
'tokenizer.pickle,” while the Text Preprocessor's custom transformatierstored as

'text_preprocessor.pickle.'
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43  Flow Diagram

Voice-to-Text

Preprocess
Input

Predict Intent

Intent Probability

<=00%

Select
Response

Handle
unknowrn
intent

Figure 4-3 User Input Processing and Intent Recognition Flow

The user's input is the initial trigger for the process. It can be eithepdegt
or voice-basedThe system checks the type of input provided by the user. If it's voice
input, the process proceeds to the wvd@éext conversion step. Otherwise, it continues
to the next stepl'he preprocessing step may include tasks like cleaning, tokenization,
and formatting to prepare the input for intent prediction.

After preprocessing, the system predicts the user's intent based on the processed
input. It uses a model to determine the mdslyi intention behind the user's query.
The system assesses the confidence level of the predicted intent. If the intent probability
is greater than 90%, indicating high confidence in the prediction, the process proceeds
to selecting a suitable resporisam that particular intentHowever, if the confidence
falls below 90%, it moves to the next step to handle cases of unknown or uncertain
intent.In cases where the intent confidence is low or unknown, the system handles such
scenarios gracefully. It providea default response to manage user expectations.
Finally, the system sends the selected response, whether it's based eccafidtgmce
intent or a fallback response for unknown intents, to the user.
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44  System Components Specifications

44.1 Text PreprocessingComponent Diagram

<<component>> g
TextPreprocessor

e <<component>> <<component>> 8| |.._._. \
: remove_noise expand_contractions :

: <<yse>> <<use>> : <<component>> @
<<component>> & : : : s NLTK:
spellchecker:  «---- ‘ : : word_tokenize
SpellChecker : !
<<component>> & <<component>> &
NLTK: NLTK:
stopwords WordNetLemmatizer

Figure 4-4 Text Preprocessing Component Diagram

This module is designed to clean and enhance text data for natural language
processing (NLP) taskét the core of the diagram is thextPreprocessor class, which
is a custom transformer for text preprocessing. This class serves as the main component
responsible for processing and transforming input text data. It implements the
BaseEstimator and TransformerMixin interfaces, making mgatible with sciki
learn pipelines.

Thecustom function, remove_noise, is employed to clean the text by removing
special characters, digits, hyphens, apostrophes, and underscores. This step ensures that
the text data is free from unwanted noise that megrfere with NLP tasksAnother
custom function within the modules expand_contractionlt is responsible for
expanding contractions in text data. For example, it can replace "can't" with "cannot”

to ensure consistency and better understanding of ctintra.

The NLTK component, word_tokenize, is utilized to tokenize sentences into
individual words or tokens. Tokenization is a fundamental step in text processing, and

it helps in splitting text into meaningful units.

NLTK's stopwords component is used to obtaietao$ common stop words in
English. These stop words are filtered out from the text data during preprocessing since
they often do not carry significant meaning and can be safely removed.
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The SpellChecker component is imported from the external spellchecker
library. It provides spelthecking capabilities to the text preprocessing module.

Correcting spelling errors is essential for improving text quality and accuracy.

The WordNetLemmatizer component is imported from the NLTK library. It is
used for lemmatiz#on, a process that reduces words to their base or dictionary form.
This helps in standardizing and normalizing words.

4.4.2 Text Augmentation Component Diagram

<<component>> gl
Text Augmentation
<<component>> g <<component>> g
Tokenizer POS Tagger
i 2
. > <<component>> g s
mputsemence .
g Synonym Finder  [-------- : augmented sentence
v v
<<component>> & <<component>> &
WordNet Similarity
Calculator

Figure 4-5 Text Augmentation Component Diagram

The Text Augmentation Component Diagram illustrates the various
components and their interactions involved in the process of text augmentation
expand the training dataséthis is the main componengsponsible for coordinating

the augmentation process.

The inputsentenceepresented as arrows leading into the Text Augmentation
Component, includes sentences or patterns from your training data. These sentences
serve as the base text that will be augi®eho create variations.

The Synonym Findesomponent is responsible for finding synonyms for verbs
in the input sentence¥he Tokenizecomponent is responsible for breaking down the
input sentences into individual words or tokens. It is a criticahlnstep in the text
augmentation process and ensures that the augmentation can be performed at the word
level. The POS Taggestomponemhassigns pafdf-speech (POS) tags to each token in
35
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the sentences. POS tags are essential for identifying verbs (toilkengB' tags) that

can be replaced with synonyms during augmentation.

It relies on the POS tags provided by the POS Tagger to identify verbs and then
uses resources like WordNet to retrieve suitable synonyhesSimilarity Calculator
component calculagethe similarity between words or synonyms. This information can
be used to ensure that the selected synonyms are contextually appropriate and maintain

the meaning of the original sentence.

The "Augmented Sentencé arrows indicate the output of the Text
Augmentation Component. These represent the augmented sentences, which are
variations of the input sentences with certain verbs replaced by synonyms. These

augmented sentences can be used to expand the training dataset.
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45  Entity Relationship Diagram (ERD)

‘ Applicant ‘ Application
applicantIC : varchar applicationID : varchar
applicantName - varchar Create~""|@pplicant/C - varchar
applicantPhone - varchar [~ programiD - int

_ applicantEmail : varchar ICdoc - varchar
applicantAddress - varchar transcriptDoc : varchar
visitorlC : varchar appliedintake : varchar
visitorName - varchar applicationStatus - varchar
visitorPhone - varchar dateApplied : timestamp

make %
_--typelD: int i
..‘f_s)_samale typeName : varchar assdciate
campus : varchar l
timeslot : varchar Program

createdAt : timestamp programiD : int
facultylD : int ¥~~~ belong - - - odfacultylD - int
facultyName : varchar areaStudylD - int

typeOfProgram : varchar

2

3

programName - varchar

h,e\i)'ng programDescription - varchar
Area Of Study I : duration : float
areaStudylID : int Lo intakes : varchar
areaStudyName - varchar programFees : int

campus © varchar
websiteLink : varchar

Figure 4-6 Entity Relationship Diagram of EnrollIMate

The entityrelationship diagram (ERD) of the chatbot system is presented in
Figure 39. It visualizes how different entities relate to each other and how data flows
within thedatabaseVisitor can makenly zero or on@ppointment for campus visit in
the chatbotEach visit appointment associated with only one appointmentsyph as

campus tour or scholarship consultation.

Moreover,applicantcan make admission application through the chatbot. It has
zero or one relationship applicantcan make zero or one admission application only
through the chatbot. The application is associated witprtsgramentity whichcontain
the details of thearticular program The agplication and program have exactly one
relationship. However, each program may have zero or many applications. The program
is associated to its respective FacaltylArea of Study.
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4.6  Class Diagram

Application Program
Applicant -applicantlC -programiD
- -program|D X -typeQiProgram
-appl!camlC ICdoc 0." 1.1 -programiName
-applicantName 1.1 0..* |ranscriptDoc -programDescription
-applicantAddress -applicationStatus -duration
—appl!canﬂ?hone -appliedintake -intakes
-applicantEmail + search_application by _icf) -programFees
* search applicant by ic() + insert_new_application() -facultylD
=insert new applicant() +__init_() -areaStudylD
+_init_() - from_dict() -campus
- from_dict() -websiteLink
= gef_all_programs()
+ get programs by areaStudy()
+get programs by type()
+earch program by _id
Visitor _int_0Q =
-visitorlC - from_dict()
—visitorName: Appointment
-visitorPhone visitorlC
-visitorEmail typelD 0.7
*search visitor by ic() -campus
+search visitorName by ic{) 11 0 * |dimeslot
+insert new visitor(} '“3_9[1 new visitor, +search appointment by_ic()
+ _ll'lﬂ__(] + insert_new_appointment() 11
- from_dict() (Q * |%modiy_appointment() _
— + cancel _appoiniment() StudyArea
+__imit__{) -areaStudylD
- from_dict() -areaStudyMName
+.get all StudyAreas()
+__init_()
Type - from_dict()
-typelD
-typeName 1 1

+ get_all appointment type()
+ get appointment type by id()
+__init__()

- from_dict()

Figure 4-7 Class Diagram of EnrollMate

The Visitor class represents visitors to your system. It has methods to interact
with visitor data, including searching for visitors by (§earch_visitor_by ic() and
search_visitorName_by ic()), inserting or updating visitor information
(insert_new_visitor()), and a constructor method (__init__) to create new instances of

visitors. This class also includes attributes for storing visitormébion, such as IC,

name, phone number, and email.

The StudyArea class and Program class are related to the educational aspect of
the system. The StudyArea class has methods for retrieving study area data and a
constructor to create study area instances. Similarly, the Program class has methods to
fetch program data based on different criteria and a constructor for program instances.
These classes encapsulate the details about study areas and educational programs

offered by your institution.
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The Appointment class represents appointanelatted functionalities irthe
system. It offers methods for searching, inserting, modifying, and loance
appointments. Additionally, it stores information about the appointment, including the
visitor's IC, appointment type, campus, and timeslot. The Type class is related to

appointment types and provides methods for retrieving type data.

The Applicationclass handles applicatiorlated actions. It has methods for
searching and inserting applications and attributes to store application information,
including the applicant's IC, program ID, attached documents, applied intake, and

application status.

The Applicant class deals with applicant data. It provides methods for searching
and inserting applicant information. The class stores details such as IC, name, address,

phone number, and email.
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CHAPTER 5
SYSTEM IMPLEMENTATION

51  Pre-Implementation

Before starting to develdpe EnrollMate, there afew software needed to be installed

in thelaptop:

M Visual Studio Code
1 Python 3.9.%4-bit

51.1 Natural Language Processing (NLP)

i. Install nltk by using command prompt.

\Windows\system32>pip install nltk

Figure 5-1 Install NLTK

ii. Install scikit learn by using command prompt.

:\Windows\system32>pip install scikit-learn

Figure 5-2 Install scikitlearn

iii.  Install spell checker

\Windows\system32>pip install pyspellchecker

Figure 5-3 install spell checker

iv.  Install contractiongo expand contractions in text

\Windows\system32>pip install contractions

Figure 5-4 Install contractions

v. DownloadTensorFlowfor building and training machine learning models, the
deep neural networks.

Hlndnts system32>pip install tensorflow

Figure 5-5 Import TensorFlow
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5.1.2 Speech Recognition

The following are thepre-developmentsteps for developing thespeech
recognitionfunctionality, by instaling the "googlecloud-speech" Python library. This
library provides access to Google Cloud's Spdechext API, which is a service

offered by Google Cloud for converting spoken language into written text.

C:\Windows\system32>pip install google-cloud-speech

Figure 56 Install googlecloud-speech

5.1.3 Flask Web Framework

C:\Windows\system32>pip install Flask

Figure 5-7 Install Flask
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5.14 Supabase Python Library

C:\Windows\system32>pip install supabase

Figure 5-8 Install Supabase library

i. Setup éBupabasaccount and project
After creating a new account Bupabasethena new projecis created for
EnrollMate. The project URL and API kewill be used to create a client object
to interact with the Supabaseds databa

ii.  Create new tables by using Supabase Table Editor.

reate a new table under public

Enable Row Level Security (RLS) R

Turning off RLS means that you are allowing anonymous access to your table

Table editor

Figure 5-10 Supabase Table Editor SQL

As above screenshot shown, all tables designed in ERD are creStguhinase
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5.2  Implementation

5.21 Prepare Training and Testing Dataset

{} intentsjson X

gher Educatio

he tuition

Figure 5-11 IntentsJSON He of EnrollMate

An Intent JSON file iddesigned to besed to define the different intents that
the chatbotan recognize. It typically contains a list of inteetgh intent in the chatbot
system is associated with a distinctive identifier and a collection of sample phrases that
cantriggerthat intent

Figure5-11s hows some of the c¢onttaimtthei n Al r
different intents and corresponding resportgeabe chatbof such aprogranmeintent
with their respective possible question patterns, and the response the chatbot should
provide to users
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with open{'inten on', 'r') as file:
data = json.load(file)

intents = data["intents']

train_data = []
test data = []

for intent in intents:
intent_tag = intent[ 'tag']
intent patterns = intent['patterns']

patterns train, patterns_test = train test split(
intent_patterns, test size=0.2, random_state=42

)

train_data.extend([
‘tag': intent tag, 'patterns’': pattern} for pattern in patterns train

": intent tag, 'patterns’': pattern} for pattern in patterns test

Figure 5-12 Creating trainingand testingset

In abovecode snippet, we are preparing data for training and tekegngodelTo teach

the chatbofor recognizing the intent from user message need to split this data into
two parts training and testingTraining data is used to teach the chatbot how to
understandhe different intents While testingdata is used to evaluate how well the
chatbothas learne®y splitting the datasgtve can measure how accurately the chatbot
can recognize intents it hasn't encountered beformg training In this case, we split
each intent from the dataset (intent.json) into 80% for training, 20% for testing.
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5.2.2 NLP Custom Transformer

textPreprocessorpy X

textPrepro:

self.spell checker = Sp
self.lemmatizer
self.stop_words

fit(self, X, y=
return self

transform(self, X):
preprocessed text = []

for sentence in X:
sentence = remove_noise(sentence)
tokens = word_tokenize(sentence.lower())

tokens_cleaned = [token for token in tokens if token.isalnum() token self.stop_words]
corrected_tokens = [self.spell_checker.correction(token) for token in tokens_cleaned]

lemmatized tokens = []
for token in corrected_tokens:
if token :
try:
lemmatized token = self.lemmatizer.lemmatize(token, wordnet.VERB)
ns.append(lemmatized token)
=R

print(senten
print(f"Error while lemmatizing token: {token}. Error message: {

preprocessed_text.append(” ".join(lemmatized_tokens))

return preprocessed_text

Figure 5-13 NLP tasks
This TextPreprocessdransformer class one of the importardomponent®f
the Al chatbot. It prepareand cleanshe text datdhat the chatbot receives as input.

When users type messages to the chatbot, they might include contractions (e.g.,
"don't" for "do not"), special charactefs.g.i & pand digitsin their messageshe
first part of the scriptcustom function ofemove_noise(ocuses on cleaning up this

text.

After cleaning the text, the script proceeds to process it further to make it
suitable for analysisTextPreprocessor is a custom transformer that performs several
operations on the texncludingTokenizationLowercasingStop Word Removét.g.,

like "the," "and," "is," etg, Spell CorrectionandLemmatization

As result, the returneéxt data is pepared and refined, making it easier for the
Al chatbot to understand and respond to user messages effectively. This is an important
step in natural language processing (NLP) to ensure that the chatbot can provide

accurate and meaningfpiediction of inent inuser queries.
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5.2.3 Data Preprocessing

X_train [entry[ "patterns’] for entry in train_data]
y_train [entry["tag'] for entry in train_data]

X_test [entry[ 'patterns’'] for entry in test_data]
y_test [entry['tag'] for entry in test_data]

Figure 5-14 Split Data into feature and labels

We are organizing our data into two main parts: features (X) and labels (y) for training
and testinghe chatbotmodel This code snippet prepares the data in a format suitable
for training and evaluating the performance of the model. The chatbot shdrdded

to understand and accurately predict the intent. The patepresent the input text

messagé€features) and the tagepresergthe expected output or inter{tabel).

label encoder = LabelEncoder()
y_train_encoded = label_encoder.fit_transform(y_train)
y_test_encoded = label_encoder.transform(y_test)

preprocessor = TextPreprocessor()

X_train_preprocessed = preprocessor.fit_transform(X_train)
X_test_preprocessed = preprocessor.transform(X_test)

Figure 5-15 Label Transformation

Machine learning models require numerical labels to make predictions. The
LabelEncoders used to convert the intent labels (y_train and y_test) from their original
text form (e.g., programmé or "fees) into numerical valugsso the model can work
with thelabels Next,the TextPreprocessdransformemhich explained irfigure xis

usedto performdata preprocessing dhe text datat this step
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tokenizer = Tokenizer()

tokenizer.fit_on_texts(X_train_preprocessed)

X_train_sequences = tokenizer.texts_to_sequences(X_train_preprocessed)
X_test_sequences = tokenizer.texts_to_sequences(X_test_preprocessed)

max_sequence_length = max(max(len(sequence) for sequence in X_train_sequences),
max(len(sequence) for sequence in X_test_sequences))

X_train_padded = pad_sequences(X_train_sequences, maxlen=max_sequence_length, padding='post’)
X_test_padded = pad_sequences(X_test_sequences, maxlen=max_sequence_length, padding='post")

Figure 5-16 Padding

Performing tokenization and padding is crucial when preparing text data for neural
networks When it comes to text data, various sentences may cafti@rentrange of

words or tokens. Neural networks expect consistent shape or dimensionality in their
inputdata. Thereforeall input sequencemust be same lengthefore feeding to the
model Padling makes shorter sequences same in length to the longest sequence, which
helps in maintaining consistency of all the input data.

5.2.4 Building Neural Network Model

optimizer = Adam(learning_rate=0.01)

model = Sequential()

model.add(Embedding(input_dim=1len(tokenizer.word_index) + 1, output_dim=256, input_length=max_sequence_length))
model.add(LSTM(128, dropout=0.2))

model.add(Bat malization())

model.add(Dense(len(set(y_train)), activation='softmax'))

model.compile(loss="sparse_categorical_crossentropy', optimizer=optimizer, metrics=['accuracy'])

model. summary()

model.fit|(X_train_padded, y_train_encoded, epochs=3@, batch_size=32, validation_split=8.2))

test_loss, test_accuracy = model.evaluate(X_test_padded, y_test_encoded)
print("Test Accuracy:", test_accuracy)

Figure 5-17 Neural network architecture

The above neural network architecture includes ambeddinglayer, Long
ShortTerm Memory (LSTM) layer, BatchNormalizationlayer, and output layer.
Embedding layer takes the words in the user's megpagern)and converts them into
special numerical codéke chatbot understands. It also arranges these codes in a way
that captures relationships between words, so it knows that "dog" and "cat" are related

to "pets," for example.
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The LSTM layer acts like the chmdt's memory. It remembers important
information from the words it has seen so far in a message. This menmpoisant
because it helps thmodel tounderstand the context of the conversation.éxample
in case of'Where is location of college libng?", the LSTMis able to capture the
contextual information such thatou're probably talking about theé | ocat i ono

somewhere

Following the LSTM layer, batch normalization is applied. By normalizing the
activations of the preceding layer, it istechnique that helps in stabilizing and
accelerating the training process. This may result in quicker convergence and better

generalization.

The Output Layer functions as the decisioaking layer of the chatbot. It
makes an estimate regarding what youryeg to ask using all the data it has gathered
from the embedding and LSTM layers. It assigns probabilities to different intents, and

theintent withhighest probabilities will be the final prediction of the chatbot.

In the nextstep, the model iscompiled by specifying the loss function
sparse_categorical_crossentrgpywhich is commonly used for multlass
classification tasksThe optimizerAdamandaccuracymetricsare appliedo evaluate
the model during trainingBelow figure provides a summgr of the model's

architecture, showing the number of trainable parameters in each layer.

Layer (type) Output Shape Param #
embedding (Embedding) (None, 14, 256) 117248
1stm (LSTM) (None, 128) 197120

batch_normalization (Batch (None, 128)
Normalization)

dense (Dense) (None, 23)

Total params: 317847 (1.21 MB)
Trainable params: 317591 (1.21 MB)
Non-trainable params: 256 (1.9© KB)

Figure 5-18 Summary of model architecture
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After training, we test the model using the testing data (X _test padded and
y_test_encoded), and then assess its performance. To evaluate how effectively the
model generalizes to new data, the test loss and test accuracy are calculated and reported

in below figure

Epoch 31/35

14/14 - @5 16ms/step - loss: 1.8956e-84 - accuracy: 1.0e8@ - val loss: ©.1215 - val_accuracy: ©.9730
Epoch

14/14 - @s 16ms/step - loss: 1.8578e-84 - accuracy: 1.0088 - val loss: ©.1215 - val accuracy: ©.9730
Epoch

14/14 [== =] - @s 17ms/step - loss: 1.3617e-84 - accuracy: 1.8000 - val loss: ©.1236 - val accuracy: ©.9730

Epoch 34/35

14/14 - @s 16ms/step - loss: 1.1238e-84 - accuracy: 1.008@ - val loss: ©.1254 - val_accuracy: ©.9730
Epoch

14/14 - @s 16ms/step - loss: 8.9200e-85 - accuracy: 1.0080 - val loss: ©.1259 - val accuracy: ©.9730
3/3 [= @s 5ms/step - loss: ©.8095 - accuracy: 0.8659

Test Accura

Figure 5-19 Accuracy Result

From the above figurehé training process occurs oB&repochs, meaning the
model has learned from the training d2dimes.The loss functiomeasures how well
the predictions match the actual intent labdlee snaller valuesindicate better
predictions. Next, the "val_loss" is the loss on the validation datasatd the
"val_accuracy" is the accuracy on the validation datal& model mainains high
accuracy on the validation set, abov&® suggesting good generalizatiokfter
training, the model is evaluated on test set. It shows that the soalgbroximately

86% of accuracy

model .save('trained_chatbot.h5")

label mapping = {idx: label for idx, label in enumerate(label_encoder.classes_)}
with open('label_mapping.json', °
json.dump(label_mapping, json_file)

w') as json_file:

tokenizer_json = {
'word_index': tokenizer.word_index,
‘max_sequence_length': max_sequence_length

with open('tokenizer.pickle', 'wb') as tokenizer_file:
pickle.dump(tokenizer_json, tokenizer_file)

with open('text_preprocessor.pickle', 'wb') as preprocessor_file:

pickle.dump(preprocessor, preprocessor_file)

Figure 5-20 Saved the pr&rained model
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The neural network model that has been trained to identify and classify user

intents is being saved d@sained_chatbot.h5' fil&Now, the model can be reused without

having toretrainit from beginningasthis file contains all the learnt data and parameters.

Furthermore, the label mapping and tokenizer uspditcess the data before modelling

are being saved in respective pickle files as well.

In conclusion, it allowsthereuse othe trained chatbot ndel in real

world application. The model components include the model itself, the label encoder

for decoding predictions, the tokenizer and sequence length for handling user input, and

the text preprocessor for data preprocessing task. Saving these cotapoakes it
convenient to deploy and use the chatbot in various applications.

5.2.5 Speech Recognition

I n speech recognition modul e, it
input and then convert it into text. Below is the screenshot okdleece code to

implement the task.

speechRecognitionModule.py X train-chatbot.py
speechRecognitionModule.py > ...

file path, 'r’, encoding="utf-8") as json_file:
cad(json_file)

client = chClient.from service account_info(datal g

print: 0
audio_data

content),

encodin,
sample |
languag

t in response.results:
n result.alternatives[@].transcript

Figure 5-21 Speech Recognition Source Code
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The provided Python code snippet showcases a speech recognition module that
utilizes Google Cloud's Speett Text service to convert spokéanguage into text.

This module proves invaluable in enabling voice interactions within applications,
offering users the convenience of communicating with systems through speech. The
code begins by loading essential configuration data from a JSON fileh witludes

the credentials required for accessing the Google Cloud Spedext service.

Following this, the code initializes the Sped¢ohText client using the provided
credentials, setting the sample rate to 16000 Hertz, which is a common ratdidor au
processing. The convertSpeechtoText function serves as the core functionality of this
module. It leverages the speech_recognition library and a microphone as input to
capture audio data. The module then performs adjustments for ambient noise to ensure
accurate recognition. Upon successful audio capture, the audio data is processed and
sent to the Google Cloud SpedchText service for recognition. If successful, the
recognized text is extracted and returned, providing the converted speech input. In the
event of an error during the recognition process, it gracefully handles the situation by
printing an error message and prompting the user to speak again.
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5.2.6 Chatbot Graphical User Interface (GUI)

indexhtmi X

Cancel

-btn" data-bs-dis

-btn" data-bs-dis

predictResponse =

$(document) .ready(

modalTitle p querySelector
modalBodyInput p 1.querySelecto
confirmBtn = document.getElementByld

= document. getElementById

= document. getElementById

sendMsg(e
studentQuery = $(
if (studentQuery !=
htmlchatcontent
) .append (htmlChatContent

.append(htmlchatContent

getChatBotResponse(
document .querySelector( nput ") . submit(

e.preventDefaul
alert("Pr e

getChatBotResponse(textMsg){
$.ajax(

typ:

url

contentType: ] »

data: JSON.stringify({ data: textMmsg }),

success: (response) {
htmlChatContent =
chat_area

Figure 5-23 Example of JavaScript script
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body {
padding: 2@px;
overflow-x: hi
overflow-y: hic

b

.pointer {
cursor: pointer;

h

.panel {
margin-top: 4%;
height: 85vh;
overflow-x: hidden;
overflow-y: auto;

h

@media only screen and (max-width: 7eepx) {
img {
width: 3@px;
height: auto;

.panel {
margin-top: 6%;
height: 9evh;
overtlow-x: hidden;
overflow-y: au

Figure 5-24 Chatbot'sexample ofCSSscript

Figure 422 shows the example screenshot of the HTdticument that will
display the GUI of the chatbot system that the students will interact with. FigiBe 4
showing the JavaScript codes that will handle events such as button clicking and
sending messages. Figuk€4 shows the example of CSS code that waild styling
and layout tagyraphical user interface of the chatbot
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chatbotGULpy X

@app.route(’/")
index():
return render_template('index.html")

@app.route('/get-chatbot-response’, methods=['GET", 'POST'])
chatbot_response():
data = request.json['data’]
predicted intent = predict intent(data, chatbot model, tokenizer, label mapping, max sequence length)

res = getResponse(predicted intent, intents)

return jsonify({ text': res})

ng", methods=['POST'])

L ng()
return jsonify({" cec 1itionModule. convertSpeechtoText()})

@app.route(’ rea’, methOdS:[‘FET’, 'POST'(])
get stud 3
StudyAreas =
val = json.dump
return val

@app.route(’
show_prog QO
arealD = request.json[
programs = ProgramData.P e y(arealD)
val = json.dumps(progr amData. coder)
return val

Figure 5-25 Flaskapp framework script

This is the code written in Python using the Flask web framewd./'route
renders the index.html file, which contains the frentl code for the chatbot interface.

The '/getchatbotresponse’ route receives a POST request containing the user's
input message, passes it to the predict_class and getResponse functionshéo get t

chatbot's response, and returns it as a JSON object.

The '/starrecording’ route receives a POST request when the user clicks the
"Record audio” button to start recording their voice, uses the speechRecognitionModule

to convert the recorded speechdrtf and returns it as a JSON object
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', ‘'r") as json_file:
load(json_file)

e', 'rb') as tokenizer file:
.load(tokenizer file)

with open{ 't Irepry . ‘'rb") as preprocessor file:
prepro i -load( processor_file)

tokenizer =

preprocess_input(user input):
prepro d input = preprocessor.transform([user input])
return preprocessed input[@]

predict_intent(input text, model, tokenizer, label mapping, max_ sequence length):
not_understand time
processed_input = preprocess_input(input text)

input_sequence = tokenizer.texts_to_sequences([processed_input])
input padded = pad_sequences(input_sequence, maxlen=max_sequence length, padding="

predicted probabilities = model.predict(input padded)[@]

if max(predicted probabilities) > ©.9:
not_understand_time = @
predicted class idx = predicted probabilities.argmax()
predicted intent = label mapping.get(str(predicted class idx))

not_understand_time +=1
predicted intent = "Unknown Intent”

return predicted intent

Figure 5-26 PredictIntent from User Input

The program uses these functions to preuint from user input The user
input isreceived from thedTML form and pass the form data by using ajax POST
requesttechnology The provided code snippet descrilies process of loading
important components necessary for chatbot system intent prediction. The process
starts by importing a label mapping from a JSON Wilkeich is necessary for converting
numerical class indices into proper intent labels. A tokenizer and preprocessor are also
loaded from pickle files. These elements are key to text preprocessing, thereby ensuring
that user input is tokenized and formattedrectly before it is fed intthe pretrained

machine learning model.
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The predict_intent functiors essential for finding out the user's intent based on
their input. This function accepts a number of inputs, including user text input, a
pretrained model, tokenizer, label mapping, and the tegguence. The
TextPreprocessqrocesses the user's input at first, standardizing it for model
compatibility. To comply with the input requirements of the model, the text is tokenized
and padded. The model then patglithe probability of the provided input's intent, and
if the highest likelihood is more than 90%, it uses the label mapping to identify the

predicted intentElse, it returns as unknown intent.

tents_json):

ndom. choice(i[ "res

RT3

if(found ==

Figure 5-27 Sample ChatbotGUI script

The getResponse function in the provided code snippet is a crucial component
of a chatbot's response generation process. The function matches the intent tag to a
predefined intent, selects a respofreen that intent andassociates it with a trigger,
enabling specific actions within the system. In cases where the intent tag does not match
predefined intents or when the chatbot struggles to understand the query, it offers
guidance, suggesting rephrasing for clarity or askadging its knowledge limitations
and encouraging the user to ask different questions, ensuringfaeisely and helpful

experience.
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53  System Operation

Chatbot Usage Guidelines

Figure 5-28 Chatbot Usage Guideline

- A hatbot X o+ . o X ‘
C 0 O 1270015000 2w Do pe0@:
@ YouTube By Google Transiate WB UTAR PORTAL-Sec.. @ UTAR WBLE KAMPA »
Chat with EnrollMate L log

-t

Hello! I'm EnrollMate. How can | help you?

how many intakes per year?

(58]

i)
The intakes are January, June, and October in each year. You are
strongly advised to apply at least 2 to 3 months before the
commencement date of the new intake in order to obtain an offer
for your preferred programme
For more information, kindly visit here

How can i connect to enroliment department?
o)
‘5
You may visit here to find the contact information of your specific
type of enquiries.

Figure 5-29 Chatbot GUI (mobile screen size

The chatbot system is designed with user convenience in mind and includes a
set of comprehensive usage guidelines. These guidelines serve as a helpful reference
for users, ensuring they can make the most of the chatbot's features effectively.
Additionally, the systems mobile responsive, offering users seamless access and a
consistent experience across various devices, including smartphones and tablets. This
adaptability enhances accessibility, allowing users to interact with the chatbot anytime,

anywherepsing their preferred device.
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53.1 Intent Classification Module

Chat with EnrollMate

o
( ..J Hello! I'm EnrollMate, How can | help you?

how many intakes per year? F ]
( -.'3

The intakes are January, June, and October in each year. You are strongly advised to apply at least 2 to 3 months before the commencement date of the new intake in order to obtain

How can i connect to enrollment department? [ o}

an offer for your preferred programme.
For more information, kindly visit here.

)
( -, You may visit here to find the contact information of your specific type of enquiries

s

Figure 5-30 Chatbot GUI (desktop screen size)

-
7
Where is the location of campus? pl |
[l
( ..J UTAR has two campuses, namely the UTAR Kampar Campus in Perak, and the UTAR Sungai Long Campus
: H‘r 1
what i need to prepare when applying course? |

]
)

Documents required as follow:

Copy of MyKad (Front & Back)

Copy of Actual/trial SPM/SPMV/O-Level results

Copy of Actual STPM/ALevels/UEC/SAM/CPU/IB/Other equivalent results

Copy of MUET/IELTS/TOEFL/English 1119/CEFR/Other equivalent results
Copy of Official Academic Transcript/Certificate of Awards / Other equivalent qualifications (Only for applicants applying with other Foundation, Certificate, Diploma, Bachelor

Degree, etc)

Figure 5-31 Sample Chatbot Interaction

Thefigures5-30 and5-31 showthe testingesult of the chatbot understanding
the human natural languages by using NLP. As the figures above showed, the chatbot
can recognize the intent of the students when they ask the questions, and then provide

relevant useful information to them.
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5.3.2 Voice Recognition

Convert Speech to Text

Figure 5-32 Recording Audio Input

Convert Speech to Text

Figure 5-33 Speech to Text Output

The abovefigure 5-32 and5-33 showing the testing result of the speech
recognition of the chatbot system. When thé¢ uden't clicks on 6Se
converted text message will be sent to interact with the chatbot system.

Asabovefiguresshown, st udents can click on the 7
their speaking. The <c¢hat boputarslyhentcenvertivi | | I

into text. The output will be shown to user before sending it to the chat session.
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5.3.3 Program Application Process

Chat with EnrollMate 0 >

how to apply program?

L .'J Great! I'm equipped to handle your admission application directly. Let's begin the process together and ensure a smooth and hassle-free experience.
' |
( j Proceed to apply program

( .._’ What area of study are you interested in?

Arts, Chinese Engineering, o ife And Medicine
Social Studies Technology

Sciences and Built

and Environment

Education

Figure 5-34 Select Faculty

[
[ | ..J Choose a programme you would like to apply.

Bachelor of Bachelor of Bachelor of Bachelor of Bachelor of
Computer Science Information Information Science (Honours) Information
(Honours) Technology Technology Software Systems (Honours)
(Honours) (Honours) Engineering Information
Communications Computer Systems
and Networking Engineering Engineering

Bachelor of Bachelor of
Information Information
Systems (Honours) Systems (Honours)
Digital Economy Business

Technology Information
Systems

Bachelor of Information Systems (Honours) Business Information Systems

'
( .._‘! Choose the upcoming intake.

o
&
—

[ IO

]
( .‘J Please provide applicant IC (number only) or Passport for Non-Malaysian:

Figure 5-35 User filling their details

briyo@gmail.com

1] L
1 -.j Please provide IC/Passport file (pdf only):

Choose File  icpdf

1] L
[| -.j Please provide transcript file (pdf only):
Choose File  SPM-resultpdf

1] L}
[| -.j Your application is successfully recorded! Our officer will contact you soon.

Q Type your question here.. >

Figure 5-36 User upload documents

When the system predicts that the user's intent is to apply for a program, it
triggers the "apply program" function. Once the student confirms their intention to
apply for a program, the system initiates a database query to retrieve essential
information,such as faculty details, available programs, and intake schedules. With this
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information in hand, the system then proceeds to collect the student's personal

information, ensuring that all necessary data is gathered for the seamless processing of
their appication request. This streamlined process enhances user experience and

facilitates efficient handling of program applications.

Additionally, the systemllowsdocument uploads, including crucial documents
like the IC (Identification Card) document and Transcript document. Upon initiating
the document upload process, users can securely submit these documents through the

interface.

Table editor

public

5T257042-8571-4171-9354-8c36690d3168 2023-09-1110:27:32.760521

4b00049C-381f-4c60-bSCA-0TcAa6OMde  3pi.supabase.cc 2023-09-14 15:10:25.783697

Storage o ! Help Feedback [

2, Uplosdfies [ Crosto folder

031008081234 _ic.pdf

Figure 5-38 Supabase Storage Interface

From above screenshots indicated that the record is successfully inserted into
supabase. In addition, the user documents also successfullyupwaded to supabase

storage.
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5.3.4 Check Application Status Process

What is the progress of my application status? r{.’ ]

[
( -.J Please allow up to 7 working days for your application to be processed
I can check your application status. Would you like me to proceed?

[
t ..J Proceed to Check Application Status

[ Y
( .-J Give me the registered IC numbers (Malaysian), or Passport ID (Non-Malaysian) of the application

&
|'-:'J

Hi, Briyo Lim! Your application status for Bachelor of Information Systems (Honours) Business Information Systems program (October intake) applied on 2023-09-14
15:10:25.783697 is Submitted.

Figure 5-39 User Checks Application Status

] L}
( .-J Give me the registered IC numbers (Malaysian), or Passport ID (Non-Malaysian) of the application

020309012000 6‘ ']

' L
( -.J No records found for 020309012000

Figure 5-40 No application record found

When a user seeks to inquire about thegmplication status, the system
efficiently triggers the "Check Application Status" function. To retrieve their
application status, students are required to provide their registered IC (Identification
Card) number. This usdriendly process empowers studteto easily access retine
updates on their application progress, providing them with valuable information about
the status of their submitted applications. If the record not found in the database, the

system notifies the user with 6No record
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5.3.5 Make New Visit Appointment with Chatbot

e <

' 1
| ..J Our campus tours are free, and typically offered on weekdays, 9am to 5pm.
How can | help you in managing your appointment?

] I
(o)
| Schedule appointment

Cancel appointment

View appointment | Modify appointment

Figure 5-41 Chatbot Recognize the Visit Appointment Intent

[
( .-J Give me your IC (for Malaysian) or Passport (for Non-Malaysian)

E
031008081234 ‘-{’\ )

Pt
(o , Give me your name

E
& -«

] i\l
| .'J Give me your phone number

E
0129890102 H‘H )

P
(@ ! Give me your email

E
ez <

[
( .-J Select type of this campus visit

campus tour admissions academic scholarship others
interview advising application

assistance

Figure 5-42 Collect visitor information

[
( -.J Select the visit date/time (Mon-Fri, 9am-5pm only)

09/03/2023 11:19 PM m

J 1
( .'J Please choose a date and time between Monday to Friday, 9:00 AM to 5:00 PM and ensure it is not in the past.

Figure 5-43 Visitor selects invalid date

When the chatbot system detects that a user's intent is to make a visit
appointment, it promptly triggers the appointment function. The system then proceeds
to collect essential visitor details to facilitate the appointment scheduling process. To
ensure smoth and valid scheduling, the chatbot prompts the user to select a suitable
date and time within the specified parameters. Users are guided to choose from
available time slots during weekdays (Monday to Friday) from 9 am to 5 pm, with past
date and time dections restricted. This structured approach streamlines the
appointment booking process and ensures that appointments are made within the

defined operational hours.
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‘09/21/2023 11:19 PM D

) !
( ..J Please choose a date and time between Monday to Friday, 9:00 AM to 5:00 PM and ensure it is not in the past.

|
[ | ..J Please choose a date and time between Monday to Friday, 9:00 AM to 5:00 PM and ensure it is not in the past.

Figure 5-44 User selects invalid time
As figure 5-43 shown, when user tried to select invalid date which is past date, the
system will prompt user to reselect the visit date tiMereover, users cannot select

the date and time that is out of available time, slstfigure>-44 shown

09/21/2023 04:20 PM

[
[ | ..J Please choose a date and time between Monday to Friday, 9:00 AM to 5:00 PM and ensure it is not in the past.
! Ll
( -.J Please choose a date and time between Monday to Friday, 9:00 AM to 5:00 PM and ensure it is not in the past.

Pt
( ..J Your appointment is successfully recorded! Qur officer will contact you soon.

Figure 5-45 Successful Appointment

When user selected valid visit date and time, then the system will record their

appointment intdupabase.
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5.3.6 Manage Visit Appointment with Chatbot

~
can i change the visit date? €

’ 1
( ..J Our campus tours are free, and typically offered on weekdays, 9am to Spm.
How can | help you in managing your appointment?

( ..'J

1
( ..J Give me the registered IC numbers (Malaysian), or Passport ID (Non-Malaysian) of the appointment

== o o
031008081234 [N SHE]

[ Y]

( .-5 Hi, Briyo Lim! Your appointment for campus tour is on 2023-09-21 16:20 at Kampar, Perak.
\

( ..J Pick your new time slot (Mon-Fri, 9am-5pm only)

09/27/2023 12:30 PM

Figure 5-46 Prompt new timeslot

’
( ..J Your appointment is updated successfully.

Figure 5-47 Successful Update
When the chatbot system detects that a user's intent is related to managing
appointments, it promptly activates the appointment functidmedins by requesting
the visitor's registered IC associated with the appointment, ensuring a secure
identification process. Once verified, the system displays the existing appointment
details for the user's reference. Subsequently, the chatbot promptethie select a
new time slot for the appointment. Before finalizing the update, the system rigorously
validates the chosen date and time to guarantee it adheres to the specified criteria, such
as being within acceptable hours and not in the past. Thisuoels validation ensures

the accuracy and integrity of the appointment scheduling process.

can you help me to check my visit date? rr ]

’ 1
( -.J Our campus tours are free, and typically offered on weekdays, 9am to Spm
How can | help you in managing your appointment?

( ..J Give me the registered IC numbers (Malaysian), or Passport ID (Non-Malaysian) of the appointment

031008081234 ‘ el |

1
( -._! Hi, Briyo Lim! Your appointment for campus tour is an 2023-09-27 12:30 at Kampar, Perak.

Figure 5-48 Retrieve Appointment record
When the chatbot system identifies that a user's intent revolves around managing

appointments, it efficiently activates the appointment function. The system initiates this
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interaction by requesting the visitor's registered IC number, which allows itieveet
comprehensive appointment details. These details typically include the appointment

date, visit purpose, campus location, and other relevant information.

i would like to cancel the visit rr 4

[
( ..J Our campus tours are free, and typically offered on weekdays, 9am to Spm.
How can | help you in managing your appointment?

‘=)

' 1
( -.J Give me the registered IC numbers (Malaysian), or Passport ID (Non-Malaysian) of the appointment

031008081234 r{' 4

' 1
( .., Hi, Briyo Lim! Your appointment for campus tour is on 2023-09-27 12:30 at Kampar, Perak

) 1
( ..J Are you sure you want to cancel this appointment?

) i
(oD
Y cm

Figure 5-49 Cancel appointment process

' 1

( -.J

] 1
( ..J Your appointment is canceled. What else | can help you?

&

)
( -.J Anything else i can assist you with?

Figure 5-50 Successful Cancelled
Furthermore, the system offers a convenient cancellation feature for visit appointments.
In such cases, the chatbot seeks confirmation from the user before proceeding to delete
the visit appointment recordThis confirmation step ensures that appointment

cancellations are carried out accurately and as intended by the user.
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53.7 End Chat Session

Confirm Exit

Are you sure you want to e:

you sure you
ended and lost

Figure 5-51 Confirm Exit Interface

9
( ..J Anything else i can assist you with?
% 1
( .—, Bye!
Q Disconnected >

Figure 5-52 Disable input

The chatbot system incorporates a convenient exit function located at the top right
corner of the interface. If a user chooses to utilize this option, it results in the termination
of the ongoing chat session. Fwnlling this action, the user is unable to submit further
guestions or utilize voice input. This feature provides users with a straightforward
method to conclude their interaction with the chatbot whenever they deem it necessary,

enhancing the overall usexperience.
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54  Implementation Issues and Challenges

5.41 Insufficient training dataset

A common implementation difficulty in machine learninghs low accuracy
rate that results from an insufficient training dataset. The model's insigstricted,
and it fails to deal with reakorld situations when the training data fails to be diverse
and sufficient. lis similarlike trying to teach someone a language based on just a few
phrases; while they might pick up the basics,thay struggleyetting involved with
more complicated conversations.

The performance of the model can be significantly improved by making an
intense dbrt to gather more diverse and representative training data to address this
issue. It could be done to investigate methods like data augmentation to reduce the
effects of insufficient training data.

In below code snippet, the goal is to expand the datased for traininghe
model The idea is to generate more training examples by replacing words in existing
sentences with synonymthus creating more diversity and larger training dataset to
feed the modelAs the result, thanodel hasimprovel its ability to provide more
accurate prediction of interthan before The figure 5-54 and 5-55 showing the

accuracy changes before and after applying data augmentation technique.
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train-chatbotpy X

e(sentence)
pos_tag(tokens)

found =

for token, tag in tagged_tokens:

if tag.startswith('VB'):
on! wordnet. synsets(token)
nonyms onyms != token:
milar_word = max(synonyms, key= syn: get mean_similarity(syn, synonyms), default=
most_similar word:
new_tokens.append(most_similar word.lemmas()[8].name())

found =
new_tokens.append(token)
new_tokens . append(token)
new_tokens.append(token)

if found:
* '.join(new_tokens)

, synonyms):
n.path_similarity(s) for s in synonyms)

ty_sum / len(synonyms)

1

with_synonyms (original_sentence)

if augmented_se

n : entry[’ ‘pa *: augmented sentence})

81  train_data.extend(new_sentences)

Figure 5-53 Data augmentation

Epoch 58/50
=] - ©s 16ms/step - loss: ©.0015 - accuracy: 1.0086 - val_loss: 11.5781 - val_accuracy: ©.0588

=] - 1s 7ms/step - loss: 3.8105 - accuracy: ©.6111

Test Accuracy: 0.6111111044883728

- ©s 14ms/step - loss: ©.0043 - accuracy: 1.9000 - val_loss: ©.1772 - val_accuracy: ©.9380
[= - 1s 7ms/step - loss: 1.1557 - accuracy: 8.7778
Test Accuracy: 0.7777777910232544

Figure 5-55 Accuracy After Data Augmentation
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5.42 Overfitting Issue

Anothercommon challenge with machine learning and neural network models
is overfitting. It happens when a model performs extremely well on training data but
has difficult inpredicting theunseerdata. It is due to themodel wasmemorizingthe
training data, in®ad of learning the pattern inside the dataset.

Batch normalization is a method used to reduce overfitting and stabilize the
neural network training process. During training, it normalizes the activations of each
layer within a mini batch. This normalizam canfacilitatefaster learning and
improved generalization for the model.

As the result, the application of Batch Normalization seems to have significantly
improved the performance of the model. The model had an accuracy of 80% before
applying theBatch Normalization (figures-56). However, the accuracy of the model
increased to &% after Batch Normalization layer being addet the
modelarchitecture (figures-57). This enhancement demonstrates the regularization
effect of batch normalization, whicenhances model generalization and decreases
overfitting. It implies that the model is performing better on unseen data, making it an

importantenhancement to the neural network model.

Epoch 35/40
- ©s 13ms/step - loss: ©.8@19 - accuracy: 1.8080 - val_loss: - val_accuracy:

- s 13ms/step - loss: ©.0@18 - accuracy: 1.8080 - val_loss: - val_accuracy:

- ©s 13ms/step - loss: ©.8@17 - accuracy: 1.8080 - val_loss: - val_accuracy:
Epoch 38/4@
14/14 [= - @s 13ms/step - loss: @.@@16 - accuracy: 1.0000 - val_loss: - val_accuracy:
Epoch 39/48

- @s 13ms/step - loss: ©.8@16 - accuracy: 1.0000 - val_loss: - val_accuracy:

- ©s 13ms/step - loss: @.8@14 - accuracy: 1.8800 - val_loss: - val_accuracy:
- @s 5ms/step - loss: 1.338@ - accuracy: 0.8023

- loss: 1.8956e-84 - accuracy: 1.0080 - val loss: ©.1215 - val accuracy:

14/14 [=== ==] - @s 16ms/step - loss: 1.8578e-84 - accuracy: 1.8eee - val_loss: ©.1215 - val_accuracy:
Epoch 33/35

14/14 [ - @s 17ms/step - loss: 1.3617e-84 - accuracy: 1.0000 - val loss: ©.1236 - val accuracy:
Epoch 34,

14/14 [ - @5 16ms/step - loss: 1.1238e-84 - accuracy: 1.0000 - val loss: ©.1254 - val accuracy:
Epoch 35/35

14/14 - @s 16ms/step - loss: 8.920@e-85 - accuracy: 1.000@ - val loss: ©.1259 - val accuracy:
EVEN| @s 5ms/step - loss: ©.8095 - accuracy: 0.8659
Test Accur:

Figure 5-57 Accuracy After Batch Normalization
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55  Concluding Remark

The chatbot systens usercentric design, prioritizing user convenience and
accessibility at every turn. It has been equipped with comprehensive usage guidelines
that empower users to harness its features effectively, ensuring a smooth and efficient
experience. Additionallythe system's mobile responsiveness extends its reach to users
across various devices, be it smartphones or tablets, promoting accessittidygon
This adaptability not only enhances user engagement but also reflects the commitment

to creating a usefriendly interface.

The system's prowess in natural language understanding is evident from
extensive testing. Figurés30 and 531 showcase its ability tpredict user intents
accurately, responding with relevant and useful information. Furthermore, fl§@88s
and 533 highlight the chatbot's proficiency in speech recognition, enabling users to
engage with it through voice input, underscoring its accessibilitydieerse user

preferences.

In terms of specific functionalities, the chatbot excels in handling various
scenarios. When a user expresses the intent to apply for a program, the system initiates
a seamless process. It retrieves essential details from tiddeade, including faculty
information, program availability, and intake schedules. Moreover, it collects the
student's personal information, ensuring a weflanized and efficient application
processing workflowFor users seeking to inquire about theiplécation status, the
system streamlines the process by requesting their registered IC number, providing an
easy and straightforward method for obtaining -teaé updates on application

progress.

In scenarios related to appointment management, the tladfbrs users the
flexibility to schedule and modify appointments with ease. Users can select suitable
dates and times within specifiednge guaranteeing an efficient and hadsée
booking process. Additionally, the incorporation of an exit functibows users to

conclude their chat sessions conveniently, putting them in control of their interactions.

Throughout the development and implementation process, the chatbot faced
notable challenges, includj the insufficiency of a diverse training dataset and the issue
of overfitting. However, these challenges were met with innovative solutions. The
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diligent efforts to gather more data and apply data augmentation techniques
significantly improved the modsl' performance. Furthermore, the introduction of
Batch Normalization played a pivotal role in stabilizing the neural network training
process and enhancing model generalization. This resulted in a remarkable accuracy

improvement from 80% to 86%, ensuring tthatbot's reliability and effectiveness.
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CHAPTER 6

SYSTEM EVALUATION AND DISCUSSION

6.1 Postimplementation

The Al chatbot system will apply Jakob Nielsen's 10 general principles for interaction
design, also referred as "heuristics," dsumdation for thausability testing approach.
These heuristics offer a set of guidelines that help in evaluating and enhancing the
overall user experience. These concepts will be usdfeirchatbot system to
systematically evaluate its usability and uendliness.This usercentric approach

ensures that our system aligns with indus&gognized best practices, as outlined in

Nielsen's seminal work on usabilig7].

Below are thejuestionsleveloped a s e d

Jakob Nielsenos

Principle

Definition

Question

1. Visibility of
System Status

Verify that the chatbot provide
clear feedback to the user abg
its current state

Please rate the clarity of th
chatbot's initial feedbac
during initialization (e.g., "I'm
here to help")

How well did the chatbot
communicate successf
completion of tasks? Were tH
success messages concise
easy to understand?

Please rate how the chatbot’
feedback regarding its statug
and completed actions
influenced your confidence i
using the system

2. User
Control and
Freedom

Test the chatbot's ability to allo
users to exit or cancel
conversation gracefully

How straightforward was it t¢
exit or cancel a conversation
with the chatbot when you
desired to do so?

Did you find it easy to locate
an exit featurevhen you
needed it?

How did the chatbot's ability
to allow you to exit or cancel
conversations impact your
overall user experience? Did
it enhance your sense of
control and freedom during
interactions?

3. Consistency
and Standards

Ensure that thesystemfollows

consistent interaction pattern

How useffriendly was the

chatbot's interaction style an
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such as always asking f
clarification when input g
ambiguous.

Validate that the chatbot adher
to established design and sty
standards, maintaining
cohesive visual an
conversational identity.

flow? Did it consistently
make the conversation easy
follow?

How well did the chatbot
adhere to established desigr
and visual standards? Did it
maintain a consistent and
visually appealing interface?
How effectively did the
chatbot present information
while adhering to design anc
style standards? Was the
information presented in a
clear and organized manner

4. Error
Prevention

Verify that the chatbo
proactively detects and warl
users about potential errorg
before they occur

Test the chatbot's errtwandling
capabilities, ensuring it provide
helpful guidance when use
make mistakes.

Were the warnings easy to
understand and relevant to t
potential errors?

Did it offer practical
suggestias for resolution?
Did it maintain a consistent
approach to error resolution
throughout the interaction?
(e.g. Provide clear error
messages with guidance or
suggestions)

5. Flexibility
and Efficiency
of Use

Evaluate the chatbot
adaptability to both noee and
experienced users.

How well did the chatbot
cater to the needs and
preferences of novice users,
such as those who may have
limited prior experience with
similar systems?

How effectively did the
chatbot cater to the needs a
expectations of experiead
users who are already
familiar with similar systems
How useffriendly was the
chatbot's interface and
interaction flow for both
novice and experienced
users? Did it strike a balance
between simplicity and
depth?

Did it facilitate quick and
efficient task execution?

Did its efficiency positively
impact your user experience

6. Aesthetic
and Minimalist
Design

Assess the chatbot's us
interface for simplicity ang
visual clarity, avoiding clutte
and distractions in its design.

How would you rate the
visual simplicity of the
chatbot's user interface? Did
it avoid unnecessary clutter
and distractions in its design
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1 Were the essential details ar
features presented in a cleat
and straightforward manner?

1 How effectively did the
chatbot use visual elemenis
its design? Did it focus on
essential information and
features without overloading
the interface?

1 How useffriendly was the
chatbot's design? Did its
minimalist approach enhanc
your ability to navigate and
interact with the system?

9 Did the design conbute
positively to your overall use
experience?

1 How clear and concise was
the available awons or
features provided by the
chatbot in response to a
"What can you do?" query?

9 Did it accurately present
actions that matched your
needs?

9 Did it contribute positively to
your user experience by
addressing your information
needs effectively?

Test the chatbot's response t(
simple "What can you do?
query, ensuring it provides
concise list of available actior
or features.

7. Help and
Documentation

Table 61 Usability Testing Dimensions and Definitions

An essential phase in determining areas for improvement and evaluating user
satisfaction is setting up a system testing environment to assess the perforntaace of
chatbot systemFirst, a Google Form is creatéal use as an evaluation assessment
instrument. Questions and criteria for evaluationsatén the form togain insightful

user input on their interactions with the chatbot system.

After that, the procedure for recruiting user testers started, and a minina@m of
participants argathered. The testing sesstook place inUTAR classroom NOO6 on
September 11th, 2023, at 6:00 PMI. participantsare physically gathexdin UTAR
classpom NOO6 for the testing session due to the unavailabililgb. Any necessary
audiovisual equipmenis available for the live demo, such as projector and earphones

for voice input.
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The chatbot systemwas beingntroduced to the participants at the st#rthe
testing session. An overview of the system's function, capabilities, and any specific
activities it carperform were briefeth this introduction. The objectiveasto inform
the participants with what they can expect during the actual demamstrati

After the introduction, théve demonstration of the chatbot system started.
Participants werwvatching and observing how the chatbot interadts the
user.Then, theyevaluate its usability by filling the feedback forffhe evaluation

results wereshown in next section.
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6.2

Testing Result

Principle 1 Visibility of System Status

Please rate the clarity
of the chatbot's initial
feedback during
initialization (e.g.,
"I'm here to help")

How well did the
chatbot communicate
successfutompletion

of tasks? Were the
success messages
concise and easy to

Please rate how the
chatbot's feedback
regarding its status
and completed action
influenced your
confidence in using

understand? the system
5 4 5
5 5 5
4 5 5
4 4 4
5 5 4
5 5 4
5 5 4
4 4 4
5 4 4
4 5 5
5 5 5
5 5 5
5 5 5
5 5 5
5 5 5
5 5 5
4 5 3
4 5 5
4 5 5
5 5 5
5 4 4
Average 4.67 4.76 4.57
4.67

Table6-2 Survey Result of Visibitlity of System Status
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Principle 2 User Control and Freedom

How straightforward
was it to exit or cancel |
conversation with the
chatbot when you
desired to do so?

Did you find it

easy to locate

an exit feature
when you
needed it?

How did the chatbot's
ability to allow you to exit
or cancel conversations
impact your overall user
experience? Did it enhang
your sense of control ang
freedom during
interactions?

wah~howoargjgrjorjorjorjorjofgorol|ol oo ol

Average

o|/PjlOjoajlajajggrgjajaaorolorololbh i~ O1 O

N

4.71

;N ojgalwaaoaalb~aao~halohlwioro

IN

4.70

Table6-3 SurveyResult of User Control and Freedom
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Principle 3 Consistency an8tandards

How user
friendly was the
chatbot's
interaction style
and flow? Did it
consistently make
the conversation
easy to follow?

How well did the chatbot
adhere to established
design and visual
standards? Did it maintai
a consistent and visually
apped#ng interface?

How effectively did
the chatbot present
information while

adhering to design an

style standards? Was
the information

presented in a clear
and organized

manner?
4 5 5
5 5 5
4 4 4
4 5 5
5 5 5
5 5 5
5 5 4
4 4 5
4 5 4
5 5 5
5 5 4
5 4 5
5 5 5
5 5 5
5 5 5
5 4 4
4 5 4
4 5 5
5 5 4
5 5 5
4 3 4
Average 4.62 471 4.62
4.65

Table6-4 Survey Result of Consistency and Standards
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Principle 4 Error Prevention

Did it maintain a consisten

Were thewarnings Did it offer approach to error resolutio

easy to understan practical throughout the interaction?

and relevant to the  suggestions for (e.g. Provide clear error
potential errors? resolution? messages with guidance ¢

suggestions)

||~ ldbaiojanjalbd|~OO~ M BMOIOTOT
npNjwaoh oA IWW A DMOAOIMPR WO
o~ ajlwariaaorjor|jol|ol|d 0|~ OA MO

N
\l
N

4
4.48

N

Average

Table6-5 Survey Result of Error Prevention
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Principle 5 Flexibility and Efficiency of Use

How well did
the chatbot
cater to the

needs and interface and | Did it Did its
to the needs| . . - -
preferences and interaction | facilitate | efficiency
of novice : flow for both | quick and| positively
expectations : o )
users, such @ of novice and | efficient impact
those who . experienced task your user
experienced o . .
may have uses? Did it | execution| experience
o ; users who .
limited prior strike a balancg ? ?
. are already
experience » . between
O familiar with | . ==
with similar g simplicity and
systems? similar depth?
y ' systems? pth:

How
effectively
did the
chatbot cater

How user
friendly was
the chatbot's

Average

w/ PO~ doadO|O|d WO DB BROGOO

IN

gV aajo~lojaa ool O1|01|O1

N

e b LA SRS RS N RS R R RS G R RIS RIS RN R PR (O R 6)

IN

oW ddOjojadOogjgror|O1 O~ (MO~ |01 01

IN
N

o|Plgjo|~ljojargrjorjorjcroT|g1|01 01|~ 0101|0101

N
\‘

4.64

Table6-6 Survey Result of Flexibility and Efficiency of Use
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Principle 6 Aesthetic and Minimalist Design

How

effectivel How user
How would ; y friendly was
Were the did the . .
you rate the . the chatbot's Did the
. essential | chatbot use ) . )
visual i isual design? Did| design
simplicity of details and visual - its contribute
the chatbot's features | elements in minimalist ositivel
user interface? presented| its design? approach IOto oury
Did it avoid | inaclear| Diditfocus eelﬁlance ovgrall
and on essential .
unnecessary . . . your ability user
straightfor| information . .
clutter and to navigate | experience
: ) . ward and features X
distractions in - . and interact ?
its design? manner: W'thouF with the
' overloading Svstem?
the interface? y ’
5 5 5 5 5
4 5 5 5 5
4 4 4 5 4
4 4 4 5 5
4 5 4 5 4
5 5 4 4 5
5 5 4 5 5
5 5 5 5 5
4 5 3 5 4
5 4 5 5 5
4 5 5 5 5
5 5 5 5 5
5 5 5 5 5
5 5 4 4 5
5 5 5 5 5
5 5 5 5 4
5 5 5 4 4
4 5 5 4 5
4 5 5 4 4
5 5 5 5 5
4 5 1 4 3
Average 4.57 4.86 4.43 471 4.62
9 4.64

Table6-7 Survey Result of Aesthetic and Minimalist Design
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Principle 7 Help and Documentation

How clear and concise
was the available actior
or features provided by,
the chatbot in responst
to a "What can you do?,

Did it accurately
present actions
that matched
your needs?

Did it contribute
positively to your user
experience by addressin
your information needs

query? effectively?
5 5 5
4 5 5
4 4 5
4 4 5
5 4 5
4 5 4
4 5 5
4 5 5
4 5 5
3 4 4
4 5 5
5 4 5
4 5 5
5 4 5
5 5 5
4 5 5
4 3 3
4 5 4
4 5 5
5 5 5
2 5 2
Average 4.14 4.62 4.62
4.46

Table6-8 Survey Result of Help and Documentation
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Summary Result of Each Principles

Principle Result
1. Visibility of System Status 4.67
2. User Control and Freedom 4.70
3. Consistency and Standards 4.65
4. Error Prevention 4.48
5. Flexibility and Efficiency of Use 4.64
6. Aesthetic and Minimalist Design 4.64
7. Help and Documentation 4.46

Table6-9 Summary Result

The chatbot maintained a high level of visibil{67) regarding its operational status,
ensuring that users were informed about its capabilities and availabsigys had a
strong sense afontrol and freedom when interacting with the chafdot), allowing
them to navigate the system with ease. The chatbot adhered to consistent patterns and
standards in its interaction@.65) enhancing the user experience and reducing
confusion. The chhbt demonstrated effective error prevention mechanigh#s),
minimizing user frustration and ensuring smooth interactidssrs found the chatbot

to be flexible and efficienf4.64), enabling them to achieve their goals quickly and
effectively. The chdiot's design was both aesthetically pleasing and minimalist,
contributing to an overall positive user experier{deb4) The chatbot provided
adequate help and documentation (4wBgn users needed assistance, enhancing its

usability and accessibility.
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6.3  Project Challenges

Normally, in the laboratory, each participant would have the chance to
communicate with the chatbot on their own, allowing for a more comprehensive
assessment. However, due to unavailability of lab, the testing session can only be
conducted in thelassroom. Thereforeyeryparticipantwon't have the opportunity to
interact with the chatbot personally, restricting their ability to evaluate the chatbot

beyond watching it interact with one user at a time.

The primary challenge is thabsence of direct interaction between most
participants and the chatbot. This limitation reduces the depth of feedback as
participants cannot explore the chatbot's functionalities themselves.
However participants still have the optida interactwith the chatbot if they wish to
do so. They arencouraged to take turns during the live demo if they want to test the
chatbot for themselvek addition, otating the user who interacts with the chatbot has
alsoprovidednumerous individuals an opportunity tbserve the chatbot's responses,

enhancing the evaluation's reliability.
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6.4  Objectives Evaluation

Objective 1: Designing a Chatbot with Deep Learning Algorithms forintent

Classification

The primary goal of this project was to create a chatypstem that used deep learning
methods, primarily recurrent neural network (RNhbdel, in order to understand and
communicate with English natural language. By training the chatbot to recognize
language patterns and choose suitable answers to user ginerigoject fulfilled this

goal. During the training, the model has achieved 86% of accu@acyiseen data
indicates a good generalization of the mod@kk chatbot also has the ability to translate
spoken words into text and deliver responses in ftaxih, with the help of Google
Speechko-Text API.

Objective 2: To develop a chatbot system that can answer students about their

admission inquiries.

It equipped with the ability to guide studemts the application process and status
checks, as well asformation on the program, entry requirements, financial aid, and
visitation schedules on campuBhis goal was accomplished because the chatbot
showed that it could respond to inquiries about admissions with precision and quickly.
Moreover, in the survegesults also showed thatfécilitatesquick and efficient task

execution(4.62 rating out of 5).

Objective 3: To evaluate the chatbot system to ensure it is effective and accurate.

The third and last goal was to assess the chatbot system to makesstebable and
efficient. During the training, the model has achieved 86% of accuracy in test data set.
In addition, he evaluation's findingslso proved that the chatbot successfully
accomplished its goals, as seen by the excellent scarmeeived fordJakob Nielsen's

principles.
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6.5 Concluding Remark

In conclusion, the evaluation of the Al chatbot system has revealed a highly
positive user experience, with users consistently rating the system with exceptional
scores. The chatbekcelled in several crucial aspects of usability and user interaction.

It maintained a high level of visibility, ensuring users were Aavdtirmed about its
operational status and capabilities. Users appreciated the sense of control and freedom
the chatboprovided, allowing them to navigate the system effortlessly. The chatbot's
adherence to consistent interaction patterns and standards enhanced user experience,

reducing any potential confusion.

One of the chatbot's notable strengths was its effective @nevention
mechanisms, which minimized user frustration and contributed to smooth interactions.
Users found the chatbot to be flexible and efficient, enabling them to achieve their goals
quickly and effectively. The chatbot's minimalist and aesthetiqatasing design
further added to the positive user experience. Additionally, the provision of adequate
help and documentation when needed enhanced the chatbot's usability and accessibility,

making it a valuable tool for users.

Despite the challenges posdyy the testing environment, where direct
interaction opportunities were limited due to the unavailability of the laboratory, the
evaluation process remained robust. Participants had the chance to observe the chatbot's
interactions with individual usersyen if they couldn't personally interact with it. This

approach contributed to the evaluation's reliability.

The fulfillment of project objectives underscored the success of the Al chatbot
systen. Objective 1 aimed to create a chatbot using the recurrent neural network (RNN)
modelfor intent classification. The chatbot not only achieved this but also demonstrated
a remarkable 86% accuracy on unseen data, signifying its strong generalization
capaliities. Objective 2 focused on developing a chatbot capable of addressing
students' admission inquiries comprehensively. The chatbot excelled in guiding
students through the application process, providing information on programs, entry
requirements, finamal aid, and campus visitation schedules. The achievement of
Objective 3, evaluating the chatbot's effectiveness and accuracy, was evident through
its outstanding performance and the high ratings it received for adhering to Jakob

Nielsen's principles.
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CHAPTER 7
CONCLUSION AND RECOMMENDATION

In conclusion, the development of this advanced chatbot system represents a
significant achievement in the realm of natural language processing and user support
within educational institutions. The projesticcessfully met its primary objectives,
which included designing a chatbot powered by deep learning algorithms for intent
classification, creating a system capable of assisting students with admission inquiries,
and evaluating the chatbot's effectiveness.

The chatbot's robustness is evident through its remarkable accuracy of 86% on
unseen data, demonstrating its ability to understand and respond to diverse user queries
effectively. The incorporation of features such as speech recognition, document
uploads,and appointment management further enhances the system's utility and
accessibility, offering a comprehensive solution for students.

Challenges encountered during implementation, notably data insufficiency and
overfitting, were addressed through innovatsagutions like data augmentation and
Batch Normalization. These enhancements significantly improved model performance
and generalization, ensuring reliable responses to user queries.

To further enhance the chatbot system's capabilities andxyssience, several
recommendations can be consideredr example, xpanding the chatbot's language
capabilities to include a broader range of languages will increase its accessibility to a
more diverse user base. This would involve training the chatbotultiple languages
and implementing effective language detection to ensure seamless communication with
users from different linguistic backgrounds.

Furthermorejmplementing personalized user experiences based on individual
profiles and preferences cdufjreatly enhance the chatbot's effectiveness. Integration
with student databases and learning management systems would enable the chatbot to

provide tailored information and support to each user.
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APPENDIX

User Feedback Survey Results

Visibility of System Status

Please rate the clarity of the chathot's initial feedback during initialization (e.g., "I'm LD Copy
here to help")

21 responses

15
14 (66.7%)

10

7 (33.3%)

0 (0%) 0 (0%) 0 (0%)
0 \ \
1 2 3
How well did the chatbot communicate successful completion of tasks? Were the LD Copy

success messages concise and easy to understand?

21 responses

20
15 16 (76.2%)
10
° 5 (23.8%)
0 (0%) 0 (0%) 0 (0%)
O |
1 2 3
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Please rate how the chatbot's feedback regarding its status and completed actions LD Copy
influenced your confidence in using the system
21 responses

15

13 (61.9%)
10
7 (33.3%)
5
0 (0%) 0 (0%)
0 ‘
1 2

User Control and Freedom
How straightforward was it to exit or cancel a conversation with the chatbot when LD Copy

you desired to do so?

21 responses

20
18 (85.7%)
15
10
5
0 (0%) 0 (0%) 0 (0%) 3 (14.3%)
0 \
1 2 3
Did you find it easy to locate an exit feature when you needed it? LD Copy
21 responses
20
i 17 (81%)
10
5
0 0,
0 0 ({f %) 0(3%) 2 (9.5%) 2 (9.5%)
1 2 3 4
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How did the chatbot's ability to allow you to exit or cancel conversations impact LD Copy
your overall user experience? Did it enhance your sense of control and freedom
during interactions?

21 responses

' 15 (71.4%)
10
5
1 (4.8%) 3(14.3%
0 (0%) 2 (9.5%) { )
0 |
1 2 3 4 5
Consistency and Standards
How user-friendly was the chatbot's interaction style and flow? Did it consistently LD Copy
make the conversation easy to follow?
21 responses
15
13 (61.9%)
10
8 (38.1%)
5
0 (%) 0 (0%) 0 (0%)
0 |
1 2 3

How well did the chatbot adhere to established design and visual standards? Did it LD Copy
maintain a consistent and visually appealing interface?

21 responses

20
15 16 (76.2%)
10
5
4 (19%

0 (0%) 0 (0%) (19%)

0 |
1 2
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How effectively did the chatbot present information while adhering to design and LD Copy
style standards? Was the information presented in a clear and organized manner?

21 responses

15
13 (61.9%)
10
8 (38 1%)
5
0 (0%) 0 (0%) 0 (0%)
0 |
1 2 3
Were the warnings easy to understand and relevant to the potential errors? LD Copy
21 responses
15
12 (57.1%)
10
9 (42 9%)
5
0 (0%) 0 (0%) 0 (0%)
0 |
1 2 3
Did it offer practical suggestions for resolution? LD Copy
21 responses
10.0
9 (42.9%)
75 8 (38.1%)
50
4(19%)
25
0 (0%) 0 (0%)
0.0 ‘
1 2
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Did it maintain a consistent approach to error resolution throughout the interaction? ID Copy
(e.g. Provide clear error messages with guidance or suggestions)

21 responses

15

14 (66.7%)

10

5 6 (28.6%)
0 (0%) 0 (0%)
0 |
1 2
Flexibility and Efficiency of Use
How well did the chatbot cater to the needs and preferences of novice users, such LD Copy

as those who may have limited prior experience with similar systems?

21 responses

15

10 11 (52.4%)
9 (42.9%)

0 (0%) 0 (0%)
0 |
1 2

How effectively did the chatbot cater to the needs and expectations of experienced LD Copy
users who are already familiar with similar systems?

21 responses

20
oy

15 17 (81%)
10

5

O,
0 (0%) 1(48%) 0 (0%) 3 (14.3%)
0 | I
1 2 3 4 5
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How user-friendly was the chatbot's interface and interaction flow for both novice LD Copy
and experienced users? Did it strike a balance between simplicity and depth?

21 responses

20
15 17 (81%)
10
5
0(0%) 0 (0%) 0 (0%) 4(19%)
0 |
1 2 3
Did it facilitate quick and efficient task execution? LD Copy

21 responses

15
14 (66.7%)
10
5 6 (28 6%)
0 (0%) 0 (0%)
0 |
1 2
Did its efficiency positively impact your user experience? LD Copy
21 responses
20
oy
" 17 (81%)
10
5
0,
1(4.8%) 0 (0%) 0 (0%) 3 (14.3%)
0
1 2 3 4 5
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Aesthetic and Minimalist Design

How would you rate the visual simplicity of the chatbot's user interface? Did it avoid LD Copy
unnecessary clutter and distractions in its design?

21 responses

15
12 (57-1%)
10
9 (42.9%)
5
0 (0%) 0 (0%) 0 (0%)
0 |
1 2 3
Were the essential details and features presented in a clear and straightforward LD Copy
manner?
21 responses
20
18 (85.7%)
15
10
5
0 (cln%) 0 (0%) 0 (0%) 3 (14.3%)
0
1 2 3 4 5
How effectively did the chatbot use visual elements in its design? Did it focus on LD Copy

essential information and features without overloading the interface?

21 responses

15

13 (61.9%)

6 (28.6%)

0 (0%)
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How user-friendly was the chatbot's design? Did its minimalist approach enhance ID Copy
your ability to navigate and interact with the system?

21 responses

15

15 (71.4%)
10
5 6 (28 6%)
0 (0%) 0 (0%) 0 (0%)
0 |
1 2 3
Did the design contribute positively to your overall user experience? LD Copy

21 responses

15
14 (66.7%)
10
5 6 (28.6%)
0 (0%) 0 (0%)
0 ‘
1 2 3 4 5
Help and Documentation
How clear and concise was the available actions or features provided by the ID Copy

chatbot in response to a "What can you do?" query?

21 responses

15

13 (61.9%)

5 6 (28.6%)

1(4.8%)

0 {ol%)

1 2 3 4 5
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Did it accurately present actions that matched your needs? LD Copy

21 responses

15
14 (66.7%)
10
5 6 (28.6%)
0(0%) 0 (0%)
0 |
1 2

Did it contribute positively to your user experience by addressing your information LD Copy

needs effectively?

21 responses

20
15 16 (76.2%)
10

5

0,
0 (0%) 1(48%) 3 (14.3%)
0 |
1 2 3 4 5
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:3
Student Name & ID: Tan Hui Hui (21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System foEducational Institutions

1. WORK DONE

Conducted an extensive literature review on chatbot development methodolo
and natural language processing techniques.
Compiled a comprehensive list of potential user intents and for the chatbot.

2. WORK TO BE DONE

Finalize the chatbot's conversational flow and user interface design.
Begin the implementation of the chatbot's backend system, including intent
recognition and responselection

3. PROBLEMS ENCOUNTERED

4. SELF EVALUATION OF THE PROGRESS

| ”

Supervisoroés signatureStudentos si
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:4
Student Name & ID: Tan Hui Hui(21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Started themproveddesign of the chatbot's conversational flow and user interf
Explored available chatbot development frameworks and libraries for suitabili

2. WORK TO BE DONE

Investigate and select the most appropriate natural language processingo@is F
and libraries.
Start collecting and preprocessing training data for the chatbot's machine lear
components.

3. PROBLEMS ENCOUNTERED

Some challenges were faced in identifying the optimal NLP tools and libraries
to the rapidly evolving fiel of NLP.

4. SELF EVALUATION OF THE PROGRESS

Progress has been made in the initial phases of the project, with a strong focy
research and planning. The project is on track as per the timeline.
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:55

Student Name & ID: Tan Hui Hui(21ACB02834)

Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Completed the design of the chatbot's conversational flow and user interface.
Began the development of theatbot's backend using Python and selected
libraries.

2. WORK TO BE DONE

Continue the development of the chatbot's backend, including implementing i
recognition and responselection
Begin testing and firtuning the NLP models on the collected dataset.

3. PROBLEMS ENCOUNTERED

Faced challenges fine-tuning the NLP models to achieve the desired accurac)

4. SELF EVALUATION OF THE PROGRESS

Progress has been steady during this period, with significant development wo
completed. The project remains on schedule.

| -
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:6
Student Name & ID: Tan Hui Hui(21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Investigated and finalized the NLP tools, including tokenization and intent
recognition models.
Collected ssubstantial dataset for training the chatbot's intent recognition mod

2. WORK TO BE DONE

Explore voice recognition and tetd-speech synthesis for voice interactions.
Develop a preliminary version of the chatbot's user interface.
Develop datgreprocessor pipeline

3. PROBLEMS ENCOUNTERED

Integration of voice recognition and synthesis APIs requires additional resear
testing.

4. SELF EVALUATION OF THE PROGRESS

The project remains on schedule.

"
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:7
Student Name & ID: Tan Hui Hui(21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Completed the development of the chatbot's backend, including intent recogn|
and responsselectiormodules.
Integrated voice recognition and tdrtspeech synthesis for voice interactions.

2. WORK TO BE DONE

Refine the chatbot's userterface for a more intuitive user experience.
Implement a database system for storing and retrieving user data and interac
history.

3. PROBLEMS ENCOUNTERED

Encountered some latency issues in voice recognition and synthesis, requirin
optimizatian.

4. SELF EVALUATION OF THE PROGRESS

On schedule

| -
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FINAL YEAR PROJECT WEEKLY REPORT
(Project 1I)

Trimester, Year: May 2023 | Study week no.:8
Student Name & ID: Tan Hui Hui (21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Developed a preliminary version of thlkatbot's user interface.
Implement a database system for storing and retrieving user data
Develoeddata preprocessor pipeliaed make it reusable to other components

2. WORK TO BE DONE

Exploring other alternative speettttext API

3.PROBLEMS ENCOUNTERED

The conversion result is not very accurate. The pretrained-tmtext model of
DeepSpeech model is not reliable.

4. SELF EVALUATION OF THE PROGRESS

Substantial progress has been made in the development phase.
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:9

Student Name & ID: Tan Hui Hui(21ACB02834)

Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Implemented a database system for user data storage.
Further optimized voice recognition and tésdspeeclhsynthesis for improved
performance.

2. WORK TO BE DONE

Improvenatural language processing techniques to enhance chatbot's
conversational abilities.

Successfully integrated external APIs for reale data updates.

Develop user guidelines for tlehatbot.

3. PROBLEMS ENCOUNTERED

Insufficient training data causing lower accuracy.rate
Overfitting issue.

4. SELF EVALUATION OF THE PROGRESS

Progress remains on track

o
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:10
Student Name & ID: Tan Hui Hui (21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Exploredata augmentatiotechnique
Addressed the challenge of overfitting by applying Batch Normalization, resul
in a notablemprovement in model performance

2. WORK TO BE DONE

Perform rigorous testing and debugging to ensure the chatbot's reliability and
accuracy.

Continue addressing challenges related to insufficient training data by explori
dataaugmentation techniques.

3. PROBLEMS ENCOUNTERED

The synonyms replacement may make the sentence becomes not logic.

4. SELF EVALUATION OF THE PROGRESS

Progress remains on track
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Trimester, Year: May 2023 | Study week no.:11
Student Name & ID: Tan Hui Hui (21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Addressed the challengeiobufficient training dataset by data augmentation,
expand the dataset by replacing with synonym

2. WORK TO BE DONE

Fine tuning the mdelparameters.

3. PROBLEMS ENCOUNTERED

4. SELF EVALUATION OF THE PROGRESS

Progresslightly beingdelayed.
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:12
Student Name & ID: Tan Hui Hui(21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Transitioned from the DeepSpeech model to the Google Spedaxt API to
enhance speech recogniticapabilities

2. WORK TO BE DONE

Setting up a comprehensive user feedback questionnaire to gather valuable i
into the chatbot system's performance.

3. PROBLEMS ENCOUNTERED

4. SELF EVALUATION OF THE PROGRESS

Progressontinues to be strong, with a focus on improving user experience an
functionality.
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FINAL YEAR PROJECT WEEKLY REPORT
(Projectll)

Trimester, Year: May 2023 | Study week no.:13
Student Name & ID: Tan Hui Hui (21ACB02834)
Supervisor: Puan Shakiroh Binti Khamis

Project Title: Al Chatbot System for Educational Institutions

1. WORK DONE

Conducted a physical user feedbaelssion to gather insights directly from users
who have interacted with the chatbot system
Conduct a final evaluation of the chatbot's performance against project object

2. WORK TO BE DONE

Complete the reports.
Prepare fopresentation of the project.

3. PROBLEMS ENCOUNTERED

4. SELF EVALUATION OF THE PROGRESS

Project is completed within the timeframe.
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POSTER

UT. ._ ;] Al Chatbot System for Educational Institutions

Introduction

Result

e The project successfully implemented a
chatbot system using deep learning

* Achieving an 86% accuracy rate for intent
classification on unseen data.

e Integrated Google's Speech-to-Text API,
enabling voice interaction

* User feedback indicated efficient handling of
admission inquiries, with a high user rating.

- Student
4> an
Trained
chatbot

intents.json

Web-based chatbot system

Conclusion

Overall, this project demonstrates the
potential for Al-driven chatbots to
streamline information dissemination
and improve user interactions in
educational institutions.

L!) E?} [ By Tan Hui Hui (21ACB02834) Supervised by Puan Shakiroh Binti Khamis ) >
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