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Keywords registration process, and appointment scheduling delays caused by
Al-Based Booking Doctor diagnosis procedures. The integration of Al image enhancement helps to
Appointment, Holistic Health Care, overcome booking appointment delays. To overcome these problem,
Ganotherapy, Iridology three objectives have been formulated; to design the system using

object-oriented approach, develop a web-based booking doctor
appointment, to test the system using user acceptance testing. The
waterfall model was applied. The combination of PHP and MySQL
together with Convolutional Neural Network used to develop this
project which enhance iris image for pre-diagnosis procedure. The
project automates manual process, improving patient experience and
efficiency of the holistic health care’s administration efficiency.

1. Introduction

The Holistic Health Care prioritizes using holistic system treatment over segmental approaches which is
common in modern medicine [1]. The integration of Iridology [2], Ganotherapy [3] and the Human Holistic
System [4] for comprehensive treatment of chronic and high-risk cases such as Covid-19 and various types of
cancers [5]. The Holistic Health Care is located in Semenyih, Kajang, Selangor, Malaysia.

The existing system of the holistic health care facing difficulties in managing patient acquisition,
appointments delay due to diagnosis procedure and manual generation of report. To address these difficulties,
Al-Based Booking Doctor Appointment for Holistic Health Care was developed. The informal patient acquisition
process has been difficult in managing the appointment booking of patient for the Holistic Health Care.
Moreover, diagnosis procedure causes delays in an appointment and often causes overlapping of schedules with
other patients causes the quality of the services of the holistic health care. The receptionist faces challenges in
tracking the performance of the holistic health care due to the existing system lacks the comprehensive details.

The Al-Based Booking Doctor Appointment for Holistic Health Care aims to develop and design a web- based
Al-Based Booking Doctor Appointment for Holistic Health Care using object-oriented approach. The key users
include the patient, doctor and receptionist. The system incorporates important modules such as manage
advertisement module, login module, appointment module, manage supplement inventory module, manage
prescription module, generate digital receipt module and generate data analytics module to deliver a
comprehensive solution that encompasses various user roles and functionalities, ultimately improve the
experience of a doctor, receptionist and patient. The significance of the Al-Based Booking Doctor Appointment
for Holistic Health Care is booking doctor appointment progress and usage of Al to improve iris images for
diagnoses procedure.

This is an open access article under the CC BY-NC-SA 4.0 license.
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2. Literature Review

This section provides an overview of the healthcare industry, booking doctor appointment method and conducts
a comparative analysis of the proposed system and the existing system.

2.1 HealthCare Industry

Conventional medicine [6] and unconventional medicine [7] are distinct approaches within the healthcare
industry, each characterized by its own set of beliefs and methods. Conventional medicine refers to the
evidence-based, widely accepted practices in the medical business. The field utilizes a range of treatment
modalities, including pharmaceuticals. Surgical interventions, radiation therapy, and medical advancements, to
effectively diagnose, cure, and potentially even prevent illness. In current healthcare system, conventional
medicine is conducted according to recognized medical norms and procedures. Unconventional medicine, also
known as complementary and alternative medicine (CAM), includes a wide array of treatment methods and
approaches that fall outside the scope of standard medicine. These treatments are often not considered to be
part of mainstream medical practice due to lack of empirical evidence confirming their effectiveness. Conversely,
individuals who are interested in unconventional methods to enhance their well-being often search for
alternative types of medical therapy. Ganotherapy and Iridology also known as complementary and alternative
medicine is the method used by the holistic health care to provide holistic approach to health and wellness
towards patient.

2.2 Booking Doctor Appointment Method

Booking a doctor’s appointment [8] is the first and most important step towards obtaining personalized
healthcare. The appointment entails setting aside a specific time and date to meet with a doctor to discuss a
variety of health-related issues. This process establishes a vital link between individuals and the healthcare
system, from routine check-ups for preventive care to addressing specific symptoms, obtaining medical advice
and obtaining necessary prescription. Doctor appointments are usually schedule during the healthcare
provider’s regular office hours. The scheduling may vary depending on the urgency of the medical issue, the type
of appointment required and the availability of both the patient and the doctor. Several methods are used in the
booking process which is traditional appointment booking method [9] and web-based appointment booking
system [10]. Traditional appointment booking methods include calling the doctor’s office directly or physically
visiting the clinic to schedule an appointment with the receptionist's assistance whereas web-based
appointment booking system make use of technology to allow patients to book appointments online via the
healthcare’s providers website or specialized mobile app.

2.3 Convolutional Neural Network

In the fields of computer vision and image processing, convolutional neural networks have been at the center,
changing the way we do difficult visual tasks. CNN were first made in the 1980s, but they became very popular in
the 2010s, mostly because they worked so well in so many different situations [11]. These networks are based
on how humans see things and can easily learn hierarchical features from data, so feature engineering doesn't
have to be done by hand as much.

There are different types of architecture in CNN, but they all have some things in common. The architecture
that used to enhance the iris image is Generative Adversarial Network (GAN). GAN consist of two neural
networks which are the generator and the discriminator which compete against each other in a game-theoretical
scenario. The generator learns to generate plausible data. The generated instances become more
indistinguishable from the real data over time. The generator would learn to produce high-resolution and
enhanced iris images from lower-quality inputs. The discriminator attempts to distinguish between the real data
and the fake data produced by the generator. The job is to identify whether a given image is a real iris image or a
synthetic one created by the generator.

The decision to use CNN using GAN architecture for enhance iris images is these networks are flexible and
adept at acquiring hierarchical features. CNN save significant development time and resources by quickly
adjusting to pre-trained models or optimizing pre-existing architectures. Effective blur reduction relies heavily
on their innate capacity to recognize little elements in an image.

2.4 Comparison with the Existing System

In this section, three existing systems that are comparable to the system being developed will be analyzed. An
analysis is conducted on the characteristics and operations of the current systems, followed by a comparison
with the Al-Based Booking Doctor Appointment for Holistic Health Care that was developed. Three comparable
existing systems that have been selected are WeHealth [12], BookDoc [13] and QMedAsia [14]. Table 1 shows
the comparison between existing system and developed system.
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Table 1 Comparison between Existing Systems and Developed System

Features/System WeHealth(UM BookDoc QMedAsia Al-Based
APP) Booking
Doctor
Appointment
for Holistic
Health Care

Manage N N N N

advertisement
module

Login module v v v v

Appointment Vv v v
module
Manage

supplement
inventory module
Generate data v
analytics report

module
Manage V

prescription
module

Generate digital v

receipt module

3. Methodology

Waterfall model is the methodology selected for the proposed system. Waterfall model is systematically straight
approach particularly well-suited for Al-Based Booking Doctor Appointment for Holistic Health Care with well-
defined requirements and a clear end goal. The waterfall model easy to manage as each phase is to implement
and complete without overlapping with other phases. This method consists of six phases in which each phase
consists of several task to achieve such as requirement analysis, system design, implementation, testing,
deployment and maintenance. Figure 1 shows the Waterfall model. The project starts on 8/10/2023 and end

27/6/2024.
Analysis

Implementation
Testing Phase

Deployment Of
System

Fig. 1 System Development Life Cycle (SDLC)

4. Analysis And Design

The system analysis and design of the study are presented such as functional requirements (7 modules), non-
functional requirements such as performance, reliability, security and usability, user requirement analysis which
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are under system requirements analysis section. In addition, the use case diagram can help to define the scope
and context whereas class diagram helps to define the refine and implement the functional requirements of the
proposed system. Moreover, the architecture and interface design are discussed in detail.

4.1 Use Case Diagram

The use case diagram of the Al-Based Booking Doctor Appointment for Holistic Health Care is shown in the
Figure 2. The users are patient, doctor and receptionist. The system allows patient to register, login, manage
their profile, book appointment and view advertisement whereas the doctor able to login, manage profile, view
patient’s current list and upcoming list for prescription and diagnosis procedure. The receptionist able to login,
manage appointment, manage supplement inventory, generate analytics report and manage advertisement.

Al-Based Booking Doctor Appointment for
Holistic Health Care

Patiznt
Manage Supplernent
Imventary

T HH‘H O
L
Genzratz Digaal S
Recspt

(Generatz Dsta
Analyiics Report
Reczptionist

Vanape
Advertizement

Fig. 2 Use Case Diagram

4.2 Sequence Diagram

The Al-Based Booking Doctor Appointment for Holistic Health Care has a sequence diagram that shows the
interactions between different components in a dynamic and sequential manner while a patient is being
scheduled for an appointment. The diagram provides a step-by-step overview of the entire system workflow by
graphically representing the messages that are exchanged between actors and system elements. The booking
system, database, and users are the entities that are symbolized by lifelines, which are vertical dashed lines.
Messages, represented by arrows, show how these entities communicate with one another and highlight the
dependencies and sequence of events. Combining fragments to represent decision points and conditional logic
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enables the representation of alternative pathways contingent on certain conditions. Figure 3 shows the
sequence diagram of book appointment for Al-Based Booking Doctor Appointment for Holistic Health Care.

Receptionist

X

Patisnt Appointment Booking Page  Appointment Management System  Appointment Database

i Navigates to appointment booking I—Q @ Q

section

Display Available date and time

Pl Sl S

Select date and time and upload iris image

Validates selected slot

Add new appointrent request
detlur image

Sends notification with appeintment details : ﬂ

Notifies patient abaut appeintment status (aco:

oo IO RS ARG AR

View accepted appointment details w

Retrieve appeintment list of the patient

Display appaintment list

Widw list of paticnts appointment by date and tims

alt

If

Patient cancel appointment

Else if

Patient Reschedulos Appointment

Navigates to appointment details section

Display can

I option

Ganfirm cancelation

Sends confirmation message

Send cancelation message

Update appointment status
to cancel

Update appointment list

Navigates io appointment details section

Select new date and time N
"l | validates new appaintment slot

Confirm rescheduls

iNavigates to appointment booking section

Receptionist add follow up

Display available dales and times

Selecls dale and ime for new palient

Add new appointment for patient
—_— ¥

|:|< Sends noliication aboul new appointment

4.3 Class Diagram

Fig. 3 Sequence diagram of book appointment
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The class diagram assists in the development progress of the system. The class diagram shows the name,
properties and relationship of the class. Figure 4 shows a class diagram that employs object-oriented techniques.
As a result, class diagrams are critical for the system development. The class diagram describes the Al-Based
Booking Doctor Appointment for Holistic Health care’s class name, attribute list, function list and relationship.
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Fig. 4 Class Diagram

4.4 Architecture

The Al-Based Booking Doctor Appointment for Holistic Health Care utilizes the Model-View-Controller (MVC)
architecture. The system divides into three components which is the Model for data management and business
logic. In this proposed system, the model booking-doctor-appointment. Next, the View which is user interface of
the Al-Based Booking Doctor Appointment for Holistic Health Care. The Controller is for managing interactions
between the Model and the View as in Figure 5 which represents the API of the system. The MVC architecture
ensures effective data management, responsive user interface and supports system extensibility, providing a
structured and reliable foundation for the holistic health care.
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Appointment For Holistic

Health Care
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event handlers

Fig. 5 Model View Controller

4.5 Interface Design

User interface design intended to give a basic understanding of the implementation and working of each module
that is used throughout the system. User interface design often involves wireframing or prototyping. display the
user interfaces of the system. Doctor, receptionist and patient login to the system by accessing the login page
and if the patient is a new user of the system, the user have to register their information. The users are directed
to their respective dashboard. In the booking doctor appointment section as in Figure 6 the patients have an
option as myself and others. When the patients click on myself, patient name and identity number filled out
automatically whereas the appointment which booked for other than account user, the patient’s name and
identity number have to fill-up manually. According to the patient’s own choice and the patient have to choose a
date and time for their booking doctor appointment. The time slot will be from 9.00AM until 5.00PM by giving
each slot will complete in 20 minutes. Moreover, as the doctor for a diagnose procedure a patient’s iris
information is needed. Thus, before completing the booking the patient has to upload their iris image for a
preview procedure for the doctor as the doctor can do pre-diagnosis as shown in Figure 7. Once the patient
booked a successful pop-up message will appear as shown in Figure 8 where when patients click okay, the
patient can view their appointment status (Booked, Cancel, Rejected) as shown in Figure 9. The booked
appointment slot either accept or reject by the receptionist. If the booking confirmed, the patient has an option
to either accept or reject the booking slot at the view status.

-
Book Slot
CHOOSE THE OPTION: IF OTHERS, Enter the following details:
Patient Name:
MMMMMM
Dashboard
1C NUMBER:
® -
Manage Profile
CHOOSE SLOT:
CHOOSE DATE: m
9.00AM 9.20AM 9.40AM 10.00AM 10.20AM
Vview Doctor Profile
10.40AM 11.00AM 11.20AM 11.40AM 12.00PM
Book Appointment 12.20PM 12.40PM 1.00PM 1.20PM 1.40PM
;;;;;;;
[rm——
Book Slat 8 @ 10 11 12 13 14 ”
View stat 15 16 12
ow Status 16 17 1 @ 20 2 9
22 23 24 25 26 27 28 osd
View Digital Receipt
o Name the pic asfott andsight (D)
7y
LosouT
. >

Fig. 6 Interface of Book Slot for Appointment
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Manage Profile

View Doctor Profile

Book Appointment

Book Slot

View Status

View Digital Receipt

LoGouT

Upload Iris Image

Left Iris Image

View Image:

e

Right Iris Image

Before Enhance

After Enhance

Upload

Fig. 7 Interface of Al image enhance for pre-diagnosis
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Fig. 8 Interface of view appointment status
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Fig. 9 Interface of pop-up book success message
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5. Implementation and Testing

This design used to create Al-Based Booking Doctor Appointment for Holistic Health Care implemented in the
implementation phase. In section 5.1 the system development discusses about how the system was
implemented using various technologies and the integration of the Al image enhancement model in the web-
based booking doctor appointment. Section 5.2 divided into two parts of the section where one discusses about
system testing and another one is about user acceptance testing.

5.1 System Development

The Al-Based Booking Doctor Appointment for Holistic Health Care, began immediately after finishing the
analysis design phase. The system was developed using a combination of tools and technologies including
VSCODE, XAMPP, Django Framework, and Google Collab. The application employs coding languages like HTML,
CSS, Javascript, PHP, and Python. XAMPP includes the required server and database components, with Visual
Studio Code acting as the integrated development environment for creating the web-based system. Google
Collab is a cloud computing platform that assists in training artificial intelligence models using cloud technology.
The Google Collab is utilized for specific functions, so a free version is used for training and testing models
because of financial restrictions.After the model was trained and tested, it was incorporated into the website
using the Django framework. Google Chrome was utilized as the primary browser for observing the code's
results.

5.1.1 Software used for development

In this section, there is a brief explain some of the technologies used for system development. In terms of
technologies used was VSCODE, XAMPP, Django Framework and Google Collab and the programming used was
HTML, CSS, Javascript, PHP and python.

VSCODE is a lightweight but powerful code editor that’s supports many languages, extensions, and platform.
Visual Studio Code is a code editor redefined and optimized for building and debugging modern web and cloud
applications. To create the web-based system, first the folder named booking-doctor-appointment is created in
the laptop and later we able to start to write the code by naming the file such index.php where the HTML, CSS,
Javascript and PHP code was able to write. Figure 10 shows the example on how the VSCODE will look alike.

lo Open Folder X
&« v N > ThisPC » OS(C) > xampp > htdocs v O Search htdocs »p
Organize ~ New folder =~ o

Iris Pic Name B Date modified Type Size
Report PSM booking-doctor-appointment 3/6/2024 1:33 AM File folder
booking-doctor dashboard File folder
Google Farm edoc-doctor-appointment-system-main File folder
img File folder
~ [ This PC inventory-system File folder
> &=05(C) nithis File folder
> & Network Report PSM File folder

Folder: booking-doctor-appointment

Fig. 10 Folder of saved coding files

The output of these file is viewed through the Google Chrome web browser, while server-side files are
processed using software provided by the XAMPP distributor. XAMPP is a software distributor that includes all
the essential modules required to set up a server and execute sever-side coding. In this project, the Apache
server and MySQL database, provided by the XAMPP distributor, were utilized. Figure 11 and 12 illustrate the
user interface of XAMPP and the MySQL database respectively Morever a database file created database,php in
the booking-doctor-appointment folder in order to have an established connection with the MySQL as shown is
Figure 13.

Penerbit
UTHM



Applied Information Technology and Computer Science Vol. 5 No. 2 (2024) p. 1121-1140

XAMPP Control Panel v3.3.0 [ Compiled: Apr 6th 2021 ] - (=] X
XAMPP Control Panel v3.3.0 " config
= # Netstat
Service Module PID(s) Port(s) Actions 4
6896
Apache reon 80, 443 Stop Admin Config Logs B shel
MySQL 1240
' 3306 [ Stop | Admin Config Logs Explorer
FileZila Start Config Logs & services
Mercury Start Config Logs © Hep
Tomcat Start Config Logs M out
PM [main] Initializing Control Panel
M [main] Windows Version: Home 64-bit
M [main] XAMPP Version: 824
M [main] Control Panel Version: 3.3.0 [ Compiled: Apr 6th 2021 )
[main] You are not running with administrator rights! This will work for
M [main] most application stuff but whenever you do something with senices
M [main] there will be a security dialogue or things will break! So think
M [main] about running this application with administrator rights!
M [main] XAMPP Installation Directory: "c:\xampp\”
PM [main] Checking for prerequisites
Fig. 11 Interface of XAMPP control panel
phpMyAd o e 17001 > @ i oGk IO SpPOREME
ose Ty ¥ Structure ./ soL \ Search Query =« Export = Import Operations Privileges 44 Routines (O Events < Triggers * Tracking ¥ More
RocentFavourtes ] -
New
4 Jmngmmuwmm( Containing the word:
o New
1 averisement Table o Action Rows 4 Type Coliation size Overhead
it betches advertisement vse [ Struclure y © Drop
4~ blocked_days s ty D
+~ 7 blocked_time_siots P ¥ Structure moty @ Diop
3¢ booking blocked_days * 34 Structure & @ Orog
4~ doctor blocked_time_slots 4y ¥ Stucture moly @ Diop
+-» patient booking o ¥ Structur ty @ Drop
ROT DT Jsometon doctor ¥ Structue oty @ Drop
+-» prescripton - X
+- 1 products. ptent I Sk v 3L
B35 okl dedickons payment_information ¢ # Stcture y ©0wp
+- receptionst prescription W Structure @ Drop
+- 1 testing products  Structure mpty @ Drop
P9 edoc product_deductions y @ Drop
P e receptionist ch B¢ insert G Empty @ Drop
+ Information_schema -
B inveinory soaleen testing " ch §éinsert @@Empty @ Drop E
+ ;W;l e 13 tables Sum 143 InnoDB utf8mb4_general_ci 19.4 Mis o8
- performenicn. schosma t hock with selected v
4~ phomyadmin o
4+ showsattngs
oo @Print BB Data dctionary
+ webproject

Fig. 12 User interface of database MYSQL

 database.php X

™ database.php

1 <?php

2

3 $hostName = "localhost™;

4 $dbUser = "root”;

5 $dbPassword = "";

6 $dbName = "booking-doctor-appointment”;
7 $conn = mysqli connect($hostname, $dbUser, $dbPassword,
8 if (1$conn) {

9 die("something went wrong;");
10 }
11
12 2>

$dbhame) ;

Fig. 13 MYSQL database.php via VSCODE

1130

Google Collab is a free Jupyter notebook environment that runs in the web browser. This means Google
Collab can use to write and execute code without needing to install any software and provides access to
powerful computing resources like GPUs for machine learning task and premium features are available for
premium subscriptions user. In order to train the artificial intelligence model, the script of the model which
wrote using python is saved at google drive as shown in Figure 14 and during the training period the google
drive is mounted in order to successfully train and test model as shown in Figure 15.
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a FESEY )
Fig. 14 Interface of Google Collab
& LN
: B B B B|B B oy B =
o E]

Fig. 15 Interface of Google Drive

Lastly, once the process of model completed a Django framework used to deploy the model in the website.
The process of creating the folder was same as the procedure of the PHP file except the Django framework was
installed through the terminal of VSCODE as shown in Figure 16 once the scripts was activated. Google Chrome
is a well-liked web-browser that is created by Google and is well-known for being widely used to access and
view web-based system because the compatible of web technologies like HTML, CSS, and Javascript.

» e Folder Do o X
@ * * * ® maingy x P~ 0
* FOLDER # ma
ol pycach srint(“Hello") ]
0
5o
P
B
%
1 TeUT s NSO AINAL ] powershell 0w 3
® 12F AVXS12 VNNI FMA, in other operations, rebuild Te
\Desktop\Folder\.venv\lib\site-packages\kera a
The name tf.placeholder is deprecated. Please use tf.compat,vi.placeh
1/1 1s
1/1 m— s
127.0.0.1 [04/3un/2024 fupload HTTP/1.1" 200
P5 C:\L e0r ive\Desktop\Folder>
@
e PS C:\Users\tamil\OneDrive\Desktop\Folder> Scripts/activatel]
£y [> o
> TIMELINE
| ¢ A 1,Col 15 Spacesid  UTF 4 Python

Fig. 16 Django framework used through VSCODE
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5.1.2 Functional Modules

In this section, the proposed module focused on the development of the functional modules in the Al-Based
Booking Doctor Appointment for Holistic Health Care. The system is built in sections where each part is focusing
on a specific function. These modules likely handle task like appointment scheduling based on user preferences
and doctor availability. To understand how these modules work, the system’s code logic which involves the
programming languages along with the screenshots of the user interface are presented which helps to visually
demonstrate how users interact with the system of the booking appointments. Figure 17, 18, 19 and 20 shows
the implementation of the appointment module where the patient have to go through several process in order to
complete booking appointment whereas Figure 21 shows the code segment of upload iris image.

~"  BookSlot

.
\gt" Choose the option:
H = Myself
= Others

IF OTHERS, Enter the following details:

D

Ee

Choose Your Date;
]
Choose Your Slot:
EO0AM HITAM FA0AM 1e-004AM 1EZIAM 10:40AM TEO0AM T:HAM T:40AM 12:00PM 1Z:2PM
1z40em 200rM L20pw 2A0rM T00PM :20PM TA0PM A000M A20rM ERL

0 Hest

Fig. 17 Interface of book doctor appointment

Preview The Tutorial Video

Iris Photos with Phone Tutorial ~-»

r = S Waztch later Share
]
» -

2 |
Watch on 3 Youlube - O

Left Iris Image Right Iris Image

Cnoose Fie | MNo 12 chosan Choose Fide | No nie chosen

Fig. 18 Interface of upload iris image
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Left Fye- A Fohaace Tage

Right Eye -A1 Eahazes Tmsge

13
14
15
18
17
18
13
8
21

1
3
24
5
6
7

8
29
EL
31
32
33
34
3%
36
37
38
38
48
41

Fig. 19 Interface of enhanced images

\/

Booking is successful!

=3

Fig. 20 Interface of show pop-up book successful

Pieces: Comment | Pieces: Explain

def deblur_image({image):
processed_image = preprocess_image(image)
g = generator_model()
E.load_weights('generator_git.hs')
generated_images = g.predict(np.array([processed_image]))
generated_image = deprocess_image(generated_images[#])
return generzted_image

@app.route’ /")
Pizces: Comment | Pieces: Bxplain
def Index():
patient_id = request.args.get( patient_id")
bocking_id = request.args.get( booking_id")
return render_template(’index.html’, patient_id=patient_id, booking_id=booking_id)

@app.route(/uplozd’', methods=]"POST'])

Pizces: Commant | Fieces: Evplain

def upload():
patient_id = request.form.get{ patient_id")
bocking_id = request.form.get{ booking_id")
left_iris_file = request.files.get('leftlris’)
right_iris_file = request.files.get('rightlris’)

if not left_iris_file or not right_iris_file:
return redirect{url_for('index', patient_id=patient_id))

left_img = Image.open(Bytesl0{left_iris_file.read(}))
right_img = Image.open{BytesLO(right_iris_file.read()))
left_deblurred_img = deblur_image(left_img)
right_deblurred_img = deblur_image(right_img)

Fig. 21 Implementation code of upload iris image
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In the doctor appointment booking process, the receptionist plays a crucial role in managing the scheduling
of appointments. Once a patient requests an appointment, the receptionist's responsibility to either accept or
decline the request. If the receptionist accepts the appointment request, the patient is officially scheduled for
that time slot. However, if there are any conflicts or issues, the receptionist can decline the request, ensuring
that the scheduling system remains accurate and efficient. This process is illustrated in Figure 22 and Figure 23,
where the steps for accepting and declining appointment requests are depicted in detail.

= Menu
y Appointment Requests
)
u
Patient Name Date Time Slot Action
Sri Nisha 20/06/2024 1N:20AM
5! Tamil 21/08/2024 3:40PM
= Tamil 25/09/2024 10:20AM
ol
&
o}
—~
Fig. 22 Interface of accept or reject receptionist page
/ Initialize Flatpickr for date selection

Flatpickr{searchDatelnput, {
altInput: tru
altFormat:
dateFormat: ST,
onChange: async (selectedDates, datestr, instance) =» {

const selectedDate = selectedDates.length > @ ? selectedDates[®].toLocalebateString(’en-G8") : null;

const rows = tableBody.querySelectorall('tr'};

let appointmentsFound = false;

if (!selectedDate]) {
f{ If no date is selected, fetch all appointments
fetchappointments();

} else {
fi Filter appointments by selected date

rows . forEach(row =» {
const dateCell = row.gueryselector('td:nth-child{2}');
if (dateCell.textlontent.trim() !== selectedDate) {

row.style.display = "none’;

b else
row.style.dizsplay
appointmentsFound

true;
n;

const noAppointmentsMessage = tableBody.queryselector{’ .no-a
if (lappointmentsFound) {
if {InosppointmentsMessage) |
const noAppointmentsRow = document.createEl
nofppointmentsRow. classLlist.add{ no-app

ment( tr')

tments-message’ };
nofppointment: .innerHTHL

<td colspan="4":No appointments for 3{selectedbDate}:/td:»

tableBody. appendChild{ nodppointmentsiow);

¥ else {
if {(noAppointmentsMessage) {
nofAppointmentsMessage. removel ) ;

Fig. 23 Implementation of accept or reject receptionist page

Once the receptionist accepts a patient's appointment request, they can easily trace and view the list of
upcoming appointments. This capability helps the receptionist stay up-to-date with the patient's scheduled
visits, thereby enhancing the efficiency of the appointment booking process in holistic healthcare. Additionally,
the receptionist can block specific days or time slots when the doctor is unavailable for diagnosis procedures.
Implementing features like calendar blocking not only improves the quality of service but also automates the
appointment scheduling process, further contributing to the effectiveness of holistic healthcare as shown in
Figure 24,25,26 and 27.
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Patient Details

Name: TAMIL MURUGAN AfL KUMAR | Time Slot: 4.00PM

Fig. 24 Interface of view patient list

war bookingDate = day.format{ ' ¥v¥Y-MM-DO" )

war self = this;
war xhr = new XMLHttpRequest(});
xhr.onreadystatechange = function{} {
if {xhr.readystate = XMLHttpRequest.DOMNE]) {
if {xhr.status === zea) {

var bookingDetails = JISOM.parse{xhr.responseText);

if {bookingDetails.length > &) {
var popupTitle = document.getElementByILd{ ' popup-title’]);
popupTitle.inmnerText = "Patient Details’;

war popupContent = document.getElementById( ' popup-details');
popupContent.innerHTML = "7 ;
bookingDbetails.forEach{function{booking) {
war patiemtMame = booking.fullname;
war timeslot = booking.time_slot;
war details = document.createElement{ ' p’"};
details.innerText = "Mame: ' + patisntMame + ' | Time Slot: " + timeSlort;
popupContent.appendChild (details);
I

war popup = document.getElementById( ' popup”™);
popup.style.display = "block™;

war popupClose = document.getElementById{ ' popup-close’]};
popupClose.addEventiistener{ click’, function() {
pPopup.style.display = "mone’;
I
'
} else {
console.error{ Error fetching bocking details');

}

Fig. 25 Implementation of view patient list

;

Clinic Availability Manag

Block Time Slot:

ddfemen [y B Selecta time siot - l===ﬂ!.
Block Entire Day:

IS - |

o » B A L © m

Fig. 26 Interface of manage appointment calendar
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$blockedDays;

Fig. 27 Implementation of manage appointment calendar

5.2 Testing

Testing is a phase of the software development process because testing makes sure that the system works the
way supposed to. This phase ensures that the system aren't any errors before release the system to the users. In
this section, several kinds of testing starting with the requirement traceability matrix, system testing, and finally,
user acceptance testing.

5.2.1 System Test

System testing for the Login and User Module is focused on validating the core functionalities that allow users to
access and manage their accounts. This module is critical because it provides secure and seamless access to the
system for a variety of users, such as patients, doctors, and receptionists. The testing process involves verifying
user registration, login, profile management, and password-related functionality. Below table shows System
testing for the Appointment Module ensures that both patients and receptionists can efficiently manage
appointments in the system. This module is critical for keeping a structured schedule and providing a pleasant
experience for patients seeking medical consultations. The testing process consists of verifying appointment
booking, cancellation, modification, and status viewing, as well as Al enhancement of iris images. Table 2, Table
3 are the test cases designed for each user type.

Table 2 Appointment module patient test case

Test Case ID Description Expected Actual Result Pass
Result /Fail
TC002-01 Verify thata The patient The patient should be able to book  Pass
patient can should be able  an appointment successfully
successfully to book an
book an appointment
appointment successfully

TC002-02 Verify that Al The Al should  The Al model able to enhance the Pass

enhances the enhance the iris image but still needed

iris images iris images improvement to better booking
uploaded by successfully process.

the patient

Penerbit

UTHM



1137

Applied Information Technology and Computer Science Vol. 5 No. 2 (2024) p. 1121-1140

Table 2 (continued)

Test Case ID Description Expected Actual Result Pass
Result /Fail
TC002-03 Verify that a The patient The patient should be able to Pass
patient can should be able  cancel an appointment successfully
cancel an to cancel an
appointment appointment
successfully
TC002-04 Verify that a The patient The patient’s changing Pass
patient can should be able  appointment process should be
change an to change an more ease.
appointment appointment
successfully
TC002-05 Verify that a The patient The patient should be able to view  Pass
patient can should be able  the status of their appointments
view the status  to view the
of their status of their
appointments appointments
TC002-06 Verify that a The patient The patient can view their past Pass
patient can canview their = appointments details.
view their past  past
appointments appointments
details details
Table 3 Appointment module receptionist test case
Test Case  Description Expected Actual Result Pass
ID Result /Fail
TC002-07 Verify thata The The receptionist should be ableto  Pass
receptionist receptionist accept a patient's appointment
can accept a able to accept  request
patient's a patient's
appointment appointment
request
TC002-08 Verify thata The The receptionist should be ableto  Pass
receptionist receptionist reject a patient's appointment
canrejecta should be able  request
patient's to rejecta
appointment patient's
request appointment
request
TC002-09 Verify thata The The receptionist should be ableto  Pass
receptionist receptionist view the list of patient
can view the should be able  appointments
list of patient to view the list
appointments of patient
appointments
TC002-10 Verify that a The The receptionist should be ableto  Pass
receptionist receptionist block a time slot on the patient's
can block a able to blocka calendar
time slot on the time slot on
patient's the patient's
calendar calendar
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Table 3 (continued)

1138

Test Case Description Expected Actual Result Pass
ID Result /Fail
TC002-11 Verify thata The The receptionist should be ableto  Pass
receptionist receptionist block a day on the patient's
can blockaday should be able calendar
on the patient's to block a day
calendar on the
patient's
calendar
TC002-12 Verify that a The The receptionist should be ableto  Pass
receptionist receptionist accept a patient’s appointment
canaccept a should be able  request
patient's to accepta
appointment patient's
request appointment
request

5.2.2 User Acceptance Testing (UAT)

The User Acceptance Testing (UAT) process is an important stage in the software development life cycle. User
Acceptance Testing consist of two parts which is alpha and beta testing. Alpha testing was done within the
organization where functionality and usability are tested whereas beta testing allows to obtain real-world
feedback ensuring the product is ready to be used. Both of the testing was carried out towards the end of a
product life cycle.

Figure 28 shows the outcome of the User Acceptance Testing for various acceptance criteria related to the
Al-Based Booking Doctor Appointment for Holistic Health Care from doctor as one type of user. All criteria have
passed the test indicating that the system meets the required standard. The doctor added extra requirement
during the process as the Al image enhancer should go several enhancement processes to work effectively.
Moreover, the feature where the doctor add prescription should be improve which helps the doctor able to
delete prescription or update prescription to avoid human error from happening during the prescription
process. Next the doctor suggested to remove the currency symbol during the time adding the consult fee.
Overall, the second chart represent the overall satisfaction rating given by the doctor, The system received a
score of 8 out of 10, reflecting a high level of satisfaction with the usability and functionality.

Acceptance Criteria Test Results
System Speed & Responsiveness
Consultation Fees & Prescription Generation
Diagnosis & Prescription Management
Al lIris Image Feature
Patient Profile Update
Appointment Management

Booking Process

Fail Pass.
Result

QOverall Satisfaction Rating

Rating (1-10)

2

0

Overall Satisfaction

Fig. 28 Summary of user acceptance testing for doctor

Figure 29 shows the outcome of the User Acceptance Testing for various acceptance criteria related to the
Al-Based Booking Doctor Appointment for Holistic Health Care from receptionist as one of the system users. All
criteria have passed the test indicating that the system meets the required standard. The receptionist can
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effectively manage and update patient appointments including booking, cancelling and rescheduling. The system
displays and updates patient profile and appointment status in real time. Overall, the second chart represents
the overall satisfaction rating given by the receptionist. The system received a score of 9 out of 10, reflecting a
high level of satisfaction with the system’s usability and functionality.

Acceptance Criteria Test Results (Receptionist)

System Speed and Responsiveness
viewing Analytics and Reports
Generating Receipts

Blocking Time Slots

Appeintment Request Management
Real-time Profile Updates
Appointment Management

Registration Process

Fail Pass
Result

o Overall Satisfaction Rating (Receptionist)

8

6

Rating (1-10)

4

2

0

Overall satisfaction

Fig. 29 Summary of user acceptance testing for receptionist

Moving to the end user of the Al-Based Booking Doctor Appointment for Holistic Health Care the beta test is
conducted in a controlled parameter where the total seven patients were selected to conduct the user
acceptance test. The patients used the system and answered the questionnaire through google form. The
collected data was later turn into descriptive analysis to further analysis the data in order to improve the system
in the future. Overall, the patients were satisfied with the system and this detailed analysis highlights the
strength of the appointment booking system. Table 4 shows the summary of descriptive statistics for Al-Based
Booking Doctor Appointment for Holistic Health Care.

Table 4 Summary of descriptive statistics for Al-Based Booking Doctor Appointment for Holistic Health Care

Question Mean Median Mode Standard Deviation
A 4.57 5 5 0.49
B 4.43 5 5 0.73
C 3.86 4 4 0.69
D 4.29 4 4 0.76
E 3.57 4 4 1.41
F 3.29 4 4 1.27
G 3.71 3 3 0.99
H 4.57 5 5 0.49
[ 4.86 5 5 0.38
J 3.71 4 4 1.34
K 4.43 5 5 0.79

6. Conclusion

The objective of this Al-Based Booking Doctor Appointment for Holistic Health Care project was successfully
achieved the goals through meticulous design, development and testing. The system began with a robust design
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phase by implementing the object-oriented principles and generating detailed UML diagrams to achieve the
system visualization. The core features of the system were developed and integrated successfully such as the Al
Image enhancer, manage appointment booking and manage prescription module. One of the standout features of
this project is the integration of artificial intelligence for image enhancement. The last objective was achieved
through extensive user acceptance testing conducted to ensure the system met the end-users needs and
expectation and the stakeholders such as doctor and receptionist. The testing phase concluded with positive
feedback from user indicating high level of satisfaction with ease of booking appointment whereas there were
few adjustments need to improve the system. These achievements highlight’s the project’s success in delivering
a user-friendly solution for booking doctor appointment.
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