A Web Based Chatbot for Mental Health Support

Samuel Ejomafuvwe LUCKY
LCU/PG/002201

Being a MSc Post-Feild Presentation Submitted to the Department of Compu@ ence,
Faculty of Natural and Applied Sciences, Lead City University, Ibadall,%‘(& , Nigeria

In Partial Fulfilment of the Requirement for the A ﬁi&qo)f Master of Science (MSc)
S%shce

Degree in Compu%
S

6\» 2023



Certification
This is to certify that Samuel Ejomafuvwe LUCKY with matriculation number
LCU/PG/002201 carried out this research work titled “Personalized Treatment Using Chatbot
for Mental Health Support” in the Department of Computer Science, Faculty of Natural and
Applied Sciences, Lead City University, Ibadan, Oyo State, for the award of Master of

Science (MSc) in Computer Science and that this has not been previously submitted.

Professor S.O Akinola é Date
Supervisor 6 o

Dr. W. Sakpere ¢ QQ Date
Head of Department @\



Dedication

This research work is dedicated to God, my parents, and my siblings.



Acknowledgements
Foremost, I would like to express my gratitude to the leadership of the Lead City University,
Ibadan for creating a medium for us to acquire knowledge for self-reliance.
I acknowledge my supervisor Prof. Akinola, for the continuous support for M.Sc study and
research, for his motivation, enthusiasm, to guide me through the research. The immense
knowledge and plentiful experience have encouraged me in all the time of my academic
research and daily life. Besides my supervisor, my sincere thanks go to @lead of
Department Dr. Wilson Sakpere, the Postgraduate Coordinator Dr. Az : d, all other
lecturers and staff members in the department of computer.scge.\ or their guidance
encouragement, and insightful comments. &%'\
I thank my fellow coursemates, Mr. Abiodun AK r. Segun Sofoluwe, Miss.
Iyanuoluwa Fatoki, Mr. Jimmy Lawal, Mr. Folahé@% and others numerous to mention.
I thank my parents Mr. Aphienta Lucky an %&oseline Lucky for their guidance, parental
advice and commitment instilled in m: tg%ds learning. May you both live long in good

health to enjoy and the reap fruits &r labour. My sincere thanks to my friends and loved

ones for the understanding, %riﬁce, and prayers during my study. Also, to my siblings Mr.

'\
Meshack Lucky, \\@Q

ucky, Mr. Daniel Lucky, Mr. Japheth Lucky and Mr. Ovie
Lucky for their cd'?«tiﬂnuous support and advice.

QQ



Table of Contents

Title page
Certification
Dedication
Acknowledgements
Abstract

Table of Content
List of Tables

List of Figures

List of Acronyms

Chapter One: Introduction

1.2 Statement of the Problem

1.1.  Background to the Study Q

1.3 Aim and Objectives of the Study ( \r)

1.4  Significance of the Study (b"

1.5 Scope of the Study

1.6 Operational Deﬁn@pl" erms
Endnotes < Q)

Chapter Tw @rature Review

2.1. @eptual Review

2.1. Qental Health

2.1.2  Arttificial Intelligence

2.1.2.1 Types of Conversational Artificial Intelligence
2.1.3 Arttificial Intelligence in Mental Health

2.1.4 Machine Learning

2.1.4.1 Types of Machine Learning

i

il

v

Xiil

10

10

11

12

14

16

16



2.1.5 Sequence Models

2.1.5.1 Recurrent Neural Networks

2.1.5.2 Long Short Term Memory Network
2.1.6 Natural Language Processing

2.1.7 Chatbots

2.1.7.1 History of Chatbot

2.1.7.2 Types of Chatbots

2.1.7.3 Agents in Mental Health - E\

2.1.7.4 Chatbot Architecture
2.2 Methodological Review @

2.2.1 Natural Language Understanding ¢ ,$Q

2.2.2  Natural Language Generator ®
2.2.3 Dialogue Management : ,@

2.2.4  Sequence2Sequence Model wit% thead Attention Mechanism
2.2.4.1 Recurrent Neural Network Q)(b‘

2.2.4.2 Deep Recurrent Neu Nistwork with Multilayer Perceptron
2.2.4.3 Bi-Directiong '«Q‘- Neural Network

2.2.4.4 Multidimeéftional Recurrent Neural Network

23 Rex@? Related Works

24 Qmmary of Gaps in Literature Reviewed

Endnotes

Chapter Three: Methodology

3.1.  Research Approach

3.2.  Requirement Specification

33 System Design

Vi

20

21

22

23

24

24

30

41

41

42

42

43

44

57

68

68

70



3.3.1 Model Development

3.4  Research Method

3.4.1 Data Collection and Preprocessing

3.4.2 Dataset Description

3.4.3 Data Processing

3.5  Neural Network Model Creation and Training

3.6 Evaluation Process

Endnotes ‘é\

Chapter Four: Results and Discussion of Findings . 603
4.1  Result on Data Collection @

4.1.1 Dataset Preprocessing ) Q

4.2 Model Development @
42.1 Model Deployment : l@

4.2.2 Results of the Web Interface an%(')me Chat With The AI Chabot

43 Results on Performance%a)%;blz)n of the Developed System

4.4  Discussion of Findi\ﬁ.\

Endnote C)Q Q
Chapter FiVé: %glusion

5.1 Sum

52 Q)nclusion

53 Recommendations
54  Contribution to Knowledge
5.5 Suggestions for Further Research

5.6 Limitation

Vii

71

71

71

71

72

85

92

96

99

99

100

101

102

103



Bibliography 105

Appendix 116
Bio Data 159
University Compliance Form 160



List of Tables
Table Title

4.1 Percentage of Respondents Responses

Page

93



List of Figures

Figure Title Page
2.1. Types of Machine Learning 17
2.2. Recurrent Neural Network 21
23 Long Short Term Memory networks 22
24 Natural Language Processing

23
R
e
2.6 Dr. Sbaitso ‘%\%26
. ‘6'\ 32

2.5 Eliza

2.7 General Chatbot Architecture

Sy
2.8 Deep Learning Based Chatbot 38

2.9 Classification Process for Intent Class'ﬁw sing Neural

Network Q 39
2.10 How Dialogue State Tracker an Agent Working Together 41
2.11 Working of RNN for L L@)Modeling 42
2.12 Deep RNN with Mu‘@er Perceptron 42
2.13 Bi-Directional R%r?ent Neural Network 43
2.14 Long Sh@ .\Memory or LSTM Network 44

3.1. Mq{tgﬁealth Chatbot Design 70

4.1 @enshot of the Study Dataset 76

4.2 QQ Word Count of the Possibly Asked Questions 78
4.3 Top 20 Most Common Words 78
4.4 Distribution of Word Lengths 79
4.5 The Result of the Model 81
4.6 Training Loss Graph 81
4.7 Training Accuracy Graph 82

4.8 Training loss and Validation Loss Graph 83

X


https://classicreload.com/dr-sbaitso.html

4.9-4.15

4.16

4.17

4.18

4.19

4.20

4.21

4.22

Chatbot Dialogue

Relevance of Mental Chatbot

Chatbot Timely Responses

Chatbot Understanding and Appropriate Response to Questions
Chatbot Theraphy Recommender

User Chatbot Recommendation

Chatbot Future Use

Xi

85

93

94

94

95

95

&
Chatbot Overall Performance ,%\%96
\%ﬂ



Al-

ASR-

CBT-

DCM-5

DL-

ICS-

LSA-

LSTM-

ML-

MLP-

NLP-

NLU-

RNN-

SVD-

TTS-

List of Acronyms
Artificial Intelligence
Automated Speech Recognition
Cognitive Behavioural Therapy
Diagnostic and Statistical Manual of Mental Disorders
Deep Learning

AL

International Classification of Diseases Q’&\

Latent Semantic Analysis ,%'\QO

Long Short-Term Memory . 4%.\
o N\
Machine Learning &%
N\

Multi-Layer Perceptron ¢ \

Natural Language Processi@&Q
Natural language urgrj\%@%g

Neutal Network b
Reinforc%@“aming

Recu@t\.:Neural Networks
S@r alue Decomposition

\ ext-To-Speech
Q

WHO.Q §

World Health Organisation

Xii



	4.2 Model Development79
	2.1.Types of Machine Learning17


