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ABSTRACT

The rapid advancement of mobile technology has significantly impacted various industries,
including education. Traditional university resource management systems often suffer from
inefficiencies, such as scheduling conflicts, underutilized spaces, and difficulties in
navigating large campuses. To address these challenges, this project presents the
development of a University Smart Assistant application, which integrates smart scheduling
conflict for booking and Augmented Reality (AR) to enhance resource booking and
navigation. The Smart Scheduling Assistant module analyses current availability to
recommend optimal booking times, reducing scheduling conflicts and improving resource
utilization. The AR Navigation module provides clear, arrow directions, and also voice
guidance, helping users locate their reserved facilities efficiently. This application aims to
streamline resource management, improve the user experience, and set a new standard for
booking and navigation in university, allow user to book. The methodology used to develop

this mobile application is RAD (Rapid Application Development).

Area of Study: Augmented Reality (AR), Mobile application development

Keywords: AR Indoor Navigation, Smart Booking Conflict Handling, Mobile Application,
Unity Application, Voice Guidance
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CHAPTER 1 INTRODUCTION

CHAPTER 1

1.1 Problem Statement

Managing university resources effectively is a big challenge due to several important issues,
such as scheduling conflicts, inefficient utilization of all the resources, and user navigation
difficulties. These challenges can significantly impact the university from their normal

operation.

1. Challenges in Achieving Optimal Room Booking Times.

Students face significant challenges in booking university rooms at optimal times due to the
limited availability of good system for them to book resources, leading to double reservations
and scheduling conflicts. This happen especially when university apply paper form booking
or verbally booking from their administrator or lecturer for the resources. This situation
affects academic programs, causing students to encounter frustration and impacting their
overall satisfaction. Large colleges have complicated scheduling, which is made worse by old
booking systems. This inefficiency not only wastes valuable resources like time and energy
of admin but also imposes a large financial problem on the university to resolve these
scheduling issues, giving funds from other critical areas and lowering the overall quality of

services and education in the university.

2. Difficulties in locating the booked facilities once a reservation is made.

Students often struggle to locate reserved facilities, particularly in large, complex campuses.
This problem is particularly obvious for new students, who might not be familiar with the
layout of the campus, which causes delays and anxiety. Students will find it hard to locate the
rooms they booked. These problems with booking and navigation make for a poor learning
environment that distracts students from academic tasks and negatively affecting their
performance. To address these challenges, a more advanced system is needed to optimize
both booking and navigation, ultimately enhancing the overall productivity and efficiency of

the university.
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CHAPTER 1 INTRODUCTION

1.2 Background and Motivation

As stated clearly in [1], recent fast developments in mobile technology have had a significant
impact on all industries, with being one of the ones most benefit. These advanced
technologies have affected educational systems to improve overall operational efficiency,
streamline administrative procedures, and provide better learning experiences. As stated in
[2] Universities are adopting more and more intelligent solutions to adapt to the changing

needs of their faculty, staffs, and students.

Smart scheduling technologies are very important for improving the efficiency of resource
management. They enable automatic detection of any conflict, recommend suitable time
slots, and update the real-time booking status, reducing admin or librarian workload and

enhancing the use of university’s facilities.

Augmented Reality (AR) further help smart scheduling by providing arrow and voice-based
navigation assistance for students. AR enhances the real world with virtual elements, offering
clear, voice guided, interactive guidance within large and unfamiliar campuses especially for
new student. This technology greatly reduces confusion and supports a seamless experience

for new and existing students alike.

Motivation exist for this project is as universities like UTAR (University Tunku Abdul
Rahman) grow faster and the number of student increases, resources management would
become more and more difficult. Booking and managing resources method such as tutorial
rooms, laboratories, and other facilities and books, if is using traditional method, often lead to
inefficiencies and user dissatisfaction. Traditional booking systems often include manually
booking processes or some simple digital tools to manage the booking. For example, most
commonly used paper-based systems or basic digital systems using spreadsheets for booking.
It is difficult for staff who uses this kind of system because it caused scheduling conflict as
well as inefficient utilization of the resources. Scheduling conflicts, underutilized spaces, and
the time-consuming are all issues that manual booking processes have and the need for more
advanced system [4]. In addition, there is typically a more delay on time between making an
appointment request manually or through form and getting it confirmed or approved by
admin [11]. Based on research that had done in [13], for a booking system, most of the user

prefer online booking system rather than the traditional booking system since they think that

2
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CHAPTER 1 INTRODUCTION

online booking is more efficient and easier for them. A large university needs a smart
booking system to manage all the resources it have and must be user friendly [3]. Efficient
resource management is very important to avoid scheduling conflicts, optimize utilization,
and ensure a smooth academic workflow, which will directly affect the quality of education

and enhance student experience in university [6].

In summary, the rapid advancements in mobile technology and smart scheduling are
changing and developing the education sector, giving new ways to enhance efficiency and
user experience. The development of a University Smart Assistant application exemplifies
how these technologies can be harnessed to solve challenges in resource management.
Through smart scheduling and AR navigation, the application will confirm to create a more
efficient, user-friendly, and technologically advanced academic environment for students. An
important advancement in the incorporation of smart scheduling and AR in educational
service can be seen in the University Smart Assistant application. The application provides
smart campus solutions and improves the overall student experience by solving the problems
of resource management and navigation. The use of these technologies ease students and also

admin or known as school staff.

1.3  Project Objectives

1. Development of a Smart Scheduling System for Optimized Room Booking and

Utilization.

To develop a Smart Scheduling System that optimizes room bookings to analyse historical
booking data, and current availability, reducing double reservations and scheduling conflicts.
This system aims to improve the efficiency of room and book resources utilization, minimize
scheduling conflicts, and enhance the overall academic experience by ensuring students have
access to optimal timeslots and book for the resources they need. They will be blocked form

booking the conflicting resources determined smartly by system.

2. Integration of an Augmented Reality (AR) Navigation Module for Campus Facility

Localization.

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



CHAPTER 1 INTRODUCTION

To create an Augmented Reality (AR) Navigation Module integrated into the booking
system, designed to provide real-time, arrow directions for students to locate their reserved
facilities within the campus. This module will help new and existing students navigate
complex campus layouts with different floor, reduce delays and anxiety, and improve their
overall campus experience, ensuring that they arrive at their destinations on time without any

1ssue.

1.4 Project Scope and Direction

The scope of the project is to implement Smart Scheduling and Augmented Reality (AR)
system designed to foster resource booking and navigation within a university. The scope of
the project also includes all the essential modules necessary for a resource booking mobile

application.

I. Smart Scheduling Assistant Module

The Smart Scheduling Assistant leverage smart conflict detection to prevent scheduling issue
for booking resources. This module analyses upcoming booking details to suggest optimal
time slots. It identifies potential scheduling conflicts and block user from selecting the
conflict time for booking whether rooms or books, ensuring efficient use of resources. No
matter the booking request is pending or approved, it will be determined and automatically
prompt use message and block user to choose another date and time. It will show the booking

time it conflicted to user.

II. AR Navigation Module

This module leverages AR technology to provide users with real-time navigation to their
booked resources, which are UTAR Block N, ground and first floor and also library . Users
can view an interface where user can choose the start location first in a particular block in
university. Then user can choose a target location room where user need to navigate to, then
an arrow direction will show to guide user to the correct target location, and also voice
guidance when turn right/left, also go straight and arriving destination, helping them to easily

locate specific rooms or facilities within the university. There is also virtual information
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CHAPTER 1 INTRODUCTION

board to show where the rooms are located at. The AR Navigation Module enhances the user
experience by overlaying virtual object and information about the environment, making it

easier to find the desired location.

I1I. User Authentication and Profile Management Module

This module allows users to log in with their university credentials and access the system's
features based on their role. There is also sign in module for new user to sign in and forget
password module which the system will send a link to user’s Gmail to change new password.
Users can view and update their profiles, which include personal information and booking
history. The module ensures that different user roles, such as students, and administrators and

librarian, have access to different module and functions.

IV. Resource Management Module

The Resource Management Module organizes and categorizes all available resources, such as
rooms and books. It allows administrators and librarians to define resource availability,
change the information of rooms like description, availability, name and books’ details such
as name, title, category like fiction or non-fiction. and save and update in database. Admin
can add and update custom details like room capacity. Admin also can add new rooms into
the system. Librarian’s function are same as admin but it focusses only on books. Admin and
librarian can manage bookings made by user, they can approve or reject the booking made by
user, and the status of booking will be updated. Users can view detailed information about

each resource before making a booking, ensuring they select the most suitable option.
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CHAPTER 1 INTRODUCTION

V. Calendar and Booking Module

This module provides users with a comprehensive calendar view where they can choose a
date to books for rooms or books. The calendar is shown for user to choose date with the
Smart Scheduling Assistant to avoid conflicts, when conflict, the system will automatically
disable the booking button for user, prompt message that it conflicts with which booking at
what time. Users can also view their past and upcoming bookings, receive notifications for

upcoming appointments, and manage their time effectively.

V1. Notification and Reminder Module

To ensure users are informed, this module sends notifications and reminders about upcoming
bookings, potential conflicts, overdue bookings and important updates. Notifications can be
sent via email for password change and in-app notification panel. This module helps users
stay organized and avoid missed appointments or delayed returned the books, user can always

view back to the notification panel.

VII. View Booking Details Module

User can view their booked resources, they could view all the details inside for the bookings
they made. The booked details and status whether it is approved by admin or librarian for all
the rooms and books. For the bookings, user could cancel the pending or approved bookings.
The status will be updated and show to user. This module helps user to keep track of his or

her bookings details and status.

VIII. Search and Filter Module

The Search and Filter Module enhances the user experience by enabling users to efficiently
search for and filter resources according to various criteria, such as availability for rooms and
category of books for books. This functionality simplifies the process of finding specific
resources, allowing users to quickly locate what they need without having to browse through

all lists manually. By providing easy search options, the module helps users save time and

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



CHAPTER 1 INTRODUCTION

find suitable resources more effectively, ultimately leading to a more streamlined and user-

friendly booking experience.

VIV. Check in out module

This module allow user to check in to the rooms and books they reserved for. This module
allows users to confirm the use of the resources. When the due time is past, user need to
check out. If not, a notification will sent to user to inform him This module allow user to
check in for their approved booking and also check out when they are not using or the end

time is near.

VV View Overdue Booking Module

This module allows admin or librarian to view all the users booking where they are check in
but not check out, meaning that they do not return book or do not leave the room after the end
time is up. Through this module, admin/librarian be directed to phone call to inform the user
for overdue booking. This module ensure that admin can manage all the students whether

they had returned the book reserved or leave the rooms they booked when times out.

VVI View History Module
This module can be enter from check in out module and it allow users to view their
completed bookings history, which are all the bookings that is checked out. User can view for

the details of the bookings they made for the past.

VVII Statistic Module

This module allows admin/librarian to view a pie chart data analysis, showing from all the
completed bookings. It shows the number of bookings made by each rooms or books clearly
using different colour in the pie chart. Admin/librarian can know for more details percentage
by clicking the label and the details percentage for number of bookings made will shown for
each resources. Admin/librarian can filter the data for all, past month or past week. This

module allow admin to see which resources commonly booked by user.
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CHAPTER 1 INTRODUCTION

VVIII Report and View Issue Module

This module allows user to report for a issue happens in a room and it will be send to
administrators. User can choose a room which had issue, choose from the given reason, if not
exist user can filled in by themselves. After user submit the issue, Admin can view the issue.
Admin here can view all the issue happening, if the issue is resolved admin can confirm the

issue resolved by this module.

1.5 Proposed Approach / Study

Forget .
‘ Password Legin Module—»{ :g:jz ‘
Module
\—T J' User
authentication

Dashboard
Home

i

Admin Librarian User
Dashboard | Dashboard Dashboard
@ {

Smart i
- Detect Booking
l [ Scheduling H Conflict

Assistant

i Manage Book
{Manage RoomJ [Vlew [ forw X | Integrate
room ) =

Calendar and
Booking

‘ View Statistic | Vo Overdue | Manage ‘
\ J U & J L o ) Check in out View History
~

View Booking
Details
—+ Report Issue
e
*{ AR Navigation

Figure 1.5.1 Flowchart for University Smart Assistant, Infinite Book Application

Above had shown the flowchart for proposed project. It starts from user login module where
all user can login with their credentials. If no account, user can sign up for a new account or
if forget password user can request email notification for resetting password. After the user is
authenticated, they will directed to different dashboards according to their user role, whether
is user, admin or librarian. Admin can manage rooms and view all the issues for the rooms.

Librarian can manage books. Both admin and librarian can view statistics for overdue

8
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CHAPTER 1 INTRODUCTION

bookings and manage all the bookings whether approve or reject. Moreover, user can made
bookings through the booking module and there would be scheduling logic to check for the
booking conflict and block user when it meets a conflict with others. User can view their
bookings detail whether being approve or rejected by admin/librarian. Furthermore, user can
do check in out for the approved bookings and view the history for all the completed
bookings. User can report for a issue for rooms and also proceed to AR navigation which will

open unity app for rooms or librarian indoor navigation.
1.6 Highlight what had been achieved

An important advancement in the incorporation of smart scheduling and AR in educational
services can be seen in the University Smart Assistant application. The application provides
smart campus solutions and improves the overall student experience by solving the problems
of resource management and navigation. The use of these technologies eases students and

also admin or known as school staff.

This project suggests creating a mobile application with AR for room navigation and a smart
scheduling assistant to address all of booking and navigation issues. By examining booking
details, the Smart Scheduling Assistant makes prevent most of the conflict when making
reservations for rooms and books. The system's intelligence will alert users to possible
conflicts so they can avoid overlapping reservations and make well-informed decisions.
guaranteeing a more equitable and effective use of university resources. By optimizing the
entire booking process, this method not only reduces conflicts but also makes it more

efficient and user-friendly.

Additionally, the AR Room Navigation feature is designed to guide students to their booked
locations with ease. By using augmented reality, this feature provides real-time, clear arrow
directions, helping users navigate through the campus efficiently. By reducing the time and
effort required to find booked facilities, this navigation helps to enhance the overall user
experience and ensures that students reach their destinations without delay on time. The AR
feature can also include images with text description when showing the start location, ease

for user to find their start location and start for the navigation
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CHAPTER 1 INTRODUCTION

1.7 Report Organization

This FYP2 report is mainly separated into 6 chapters, and each chapter description is as
below:

Chapter 1 1s mainly about the problem statement and objectives of this project, it shows all
the work achieve including project scope and flowchart which justifying the overall
application looks like and they are created to achieve this project’s objective and solve the

problem statement.

Chapter 2 is consists of the literature review for a project similar to the University Smart
Assistant application. There are also strengths and weaknesses for each of the existing
bookings or scheduling application and all of the strengths and weaknesses are also listed and

compared by using a table.

Chapter 3 shows all of the use-case diagrams for this system. There is also use-case
description for each use case. Furthermore, it covered some explanation on the code

developed for smart scheduling and also AR navigation.

Chapter 4 covers all the system methodology of this project and also hardware and software
used for this project. Then, timeline which is Gantt Chart of this project, covers from FYP1 to
FYP2 clearly displayed at the end of this chapter.

Chapter 5 shows the implementation of this project. Including the user interfaces for the
Booking app (Infinite Book) and also AR navigation. Testing is also done at the end of this

chapter on some of the functions.

Chapter 6 justify the overall summarization of this project, it states all the project review and
for the novelties and contribution. Finally, justifying all the future works can be done for this

project.

10
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CHAPTER 1 INTRODUCTION

1.8 Summary

This chapter mainly explains why there exist this project for University Smart Assistant,
starting from the problem statement where students and staffs faced when dealing with the
booking issues. There would be lots of conflict in the traditional way of booking. There is
also an issue that it is hard for students to find the way to the reserved rooms. There exists
this project with several module such as smart scheduling and AR navigation etc to cope with
these problems. This project would greatly help students and staffs to deals with massive
bookings details easily and also help students to manage their time for efficiently without
struggling where is the reserved resources. This project will contribute a significant effect on

replacing current paper-based booking system which will cause a lot of human error
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CHAPTER 2

Literature Review

2.1 Overview

This chapter basically reviewed similar projects related to resources booking. The projects
are reviewed on their purpose of having the app and what functionality they must compete
with other and related to this project. Strengths and limitations will also be reviewed to

compare apps.

2.2 Similar Projects related to Resource Booking
2.2.1 Cozycal

CozyCal is a powerful tool that helps to manage bookings for teams and individual, it is
designed to make the scheduling process easier for user to use [20]. CozyCal provides a lot of
important features to effectively manage and arrange the team schedules [21]. Admin can
share the invitation link or can send emails to team members inviting them to join a shared
booking page. Administrators can assign, modify, and check the team's availability and some
of the scheduling setting. With modifying availability for various event, best booking can be
suggested and prevent conflicts. Admin can also change confirmation messages, or they can
create email notifications, they could also gather important data for client which could be
improve customer communication. This involves cancellation policies and reminders to
increase client satisfaction levels. To synchronize availability and avoid double bookings,

administrators can also choose to connect with Google or Outlook calendars.

To manage their own availability and event types within the team booking page, invitees can
utilize Cozy Cal’s user-friendly interface. Those who had invited have the choice to create
custom event types that are only available to them or they can add their own schedules to
shared event types [21]. If invitees would rather keep their services apart from the main team
schedule, they can also personalize their own booking pages. They can modify the fields on
their own intake forms to include client information, and they can change the email

notifications and confirmations linked to their reservations. By leveraging these features,
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invitees can maintain control over their scheduling preferences while integrating seamlessly

into the broader team management framework provided by CozyCal.

Small Conference Room -1 Hour

$100.00

with E  Evergreen Small Conference Room

L3

Figure 2.1.1.1 Add availability with flexibility

Mountain Hemlock Boardroom - 2 hours

Thu, Mar 31, 2022
1:00 PM — 3:00 PM (PDT)

with E  Mountain Hemlock Boardroom
First name * Last name *
Brad Finley
Emall *
bradfinley@gmail.com
How many people are attending the meeting? *
4

Will you be having food? *

Yes

Total $200.00

Book Boardroom

Figure 2.1.1.2 Customized intake form
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Initial Consultation

with . Any available v@

Figure 2.1.1.3 Choose any available to see which date for host is available

7 . Meredith Finn

. Alex Wright
© ovvocon

Figure 2.1.1.4 View other Team members’ booked events on calendar
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Strengths

¢ Easy to use with a straightforward booking process.

* Supports flexible scheduling with round-robin booking and individual event types.
¢ Integrates with Stripe for online payments, discounts, and receipts.

¢ Allows customization of intake forms for detailed client information.

¢ Sends automatic, customizable email notifications and supports white labeling.

¢ Provides tools for managing team schedules and individual booking pages.

Weaknesses

¢ Limited reporting features may not suit larger organizations.
¢ Primarily designed for small to medium-sized studios.

*  Only supports desktop use, lacking dedicated mobile apps.

2.2.2 ZOHO Calendar

Zoho Calendar was created to make resource management in businesses more efficient. Its
resource booking function makes it possible to allocate and use resources—Ilike branches,
buildings, rooms, and related features—efficiently. The capabilities and execution of Zoho

Calendar's Resource Booking feature are the main topics of this review.

As stated in [24], administrators can effectively manage organizational resources with the aid
of the Resource Booking feature. The first step is to set up the branches and buildings,
including building names and floor plans. Because of the logical resource organization
provided by this hierarchical structure, booking is simple and easy. Subsequently, rooms with
specifics like location, kind (conference, meeting, etc.), capacity for people, and features (air
conditioning, Wi-Fi, projector) can be added to every floor. This classification helps users
choose the right rooms. As stated in [25], administrator also can customize their own booking

pages with features provided in the app.

Through an interface that shows availability in a configurable grid view by day or hour, users
can make reservations for rooms. Users can easily find rooms that fit their schedules by
filtering the grid based on working hours and weekends. Establishing a default location and
preferred grid view are examples of customization options. Not only that, as stated in [26]
user can sync calendar to make sure that the resources that they booked does not crash with
their others event.
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As in [24] a QR code may be assigned to each room so that quick device scan bookings are
possible. Using CSV or TSV files, administrators can import and export branch and room
data, enabling bulk updates and backups. Other features include safely exporting data with

password protection and printing lists of rooms and branches.

Creating and editing events on a shared calendar, inviting people irrespective of their email
provider, and getting email or pop-up reminders are just a few of the collaboration features
available on the app. Its usefulness is increased when calendars can be embedded and shared

with access to Zoho apps like Planner, CRM, Business, and Meeting.

The Resource Booking function of Zoho Calendar provides an all-inclusive approach to
managing organizational resources. Its organized design, adaptable reservation choices, and
sophisticated administration tools maximize resource use, boost effectiveness, and raise

output in businesses.

Pick a Theme for Your Page

Zylker Marketing Consulting

ing
Basic Information
4
vices ¢ 4

Natifications

Classic

Custom Functions Color Options
¥ Policies & Preferences F
AdAddd 444 4)
Booking Page URL 3
Embed As Widget ' [!J - _—
Registration Form
orksho. Booking Page Settings Banner

* Booking Page Themes Title Welcome!

Booking Page - Book your appointment in few simple steps: Choose a service, pick your date
and time, and fill in your details. See you soon!

tton Text Book Appointment

Figure 2.1.2.1 Customize own booking pages
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Resource Booking Branches Rooms Features m o~
& 'Sesveth Feature Name Type Shaw/Hide
I AC Auvailability e
Room Preferences Monitor Count (]
Manage Resource Projector Awailability e
User Settings White Board Poailability e
ECEAIE COARTA Contact person Character e
heports WIFI Availability -
Chalk Availability C®
LAN Availability ce
Extra chairs Count (e
Snacks Awailability ]

Figure 2.1.2.2 Rooms with specific features can be set

i) Calendar i Q Resources~  SearchResources o8

Rooms in
New Booking - A s Dec12022 < > | Today + AddRoom W
J 1 Ground Floor
Calondar

LOCATIONS =

[ Gridview in days
+ Zylker Chicago GMT -06:00 09:00 10:00 11:00 1200 1300

Resowrces  » Zylker Tenkasi ] Show working hours alone

Board room & 50
» Zylker Japan ] Show Weekends
> Zylker Chennal

Bright Room & 15

» Beljing China Office
» Zylker New York Con room & 30

MY FAVORITES
Confluence & 20
Board room
Confluence A
ShareThots & 10
Meetup
MY BOOKINGS
Upcoming bookings

Past bookings

Figure 2.1.2.3 Interface shows availability in a configurable grid view by day or hour

Calendars Available

(@ video Conferancing o«

® a

2oho CRM Calendar Google Calendar Oftfice385/Cutiook.com

(2) Help & Foeciback

Figure 2.1.2.4 Syncing with calendars
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Resource Booking ~ Branches Rooms  Features © Zylker Chicago Add Room b h 8
Q Searct [ RoomMName Location Capacity Show/Hide
) [J  Bright Room Floor - 1.Central Building Zylker Chicago 15 L] |}
GEMERAL
Room Preferences O  cConfluence Ground Floor.Central Building.Zylker Chicago 20 L
R O conream Ground Floor.Central Bulding Zylker Chicago 30 ®
User Settings %
[0 Boardroom Ground Floor.Central Building Zylker Chicago 50 L]
Booking Criteria
O Meetup Floor - 1.Central Building.Zylker Chicago 30 (&
Reports
- o Dow
O  Confroom2 Ground Floor,Central BuildingZylker Chicago 10 L]

Figure 2.1.2.5 QR code to be assigned to each room

Strengths

¢ Simple to use and understand

¢ Setting up meetings and sending invitations could be done with ease.

* Google Calendar and numerous CRMs are easily integrated.

* Functions on PCs and mobile devices (Android and iOS) with the fully integrated
calendar view feature

¢ Free and user friendly

¢ Supports multiple OS system

¢ Convenient scheduling at a click

Weakness

¢ There are moments when Zoho Calendar syncs very slowly with other programs or
devices.

¢ Integration capabilities should be expanded to be fully accessible through an open
API for seamless connectivity with third-party services.

e For effectively serve a global user base, it should support additional languages.

e Small buttons in the interface
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2.2.3 Ganttic

Ganttic is a online resource scheduling tool that consist of many features that uses Gantt
charts to deliver precise and visual planning. Users of Ganttic can quickly identify conflicts
and gaps in the resource schedule, as well as who is already booked and available for new
work [28]. Whether user creating plans for upcoming projects or reviewing the current
schedule, the software enables real-time updates. One of Ganttic's most features is its easy-to-
use drag-and-drop interface, which makes task allocation quick. To effectively balance
workloads, users can click, drag, and release tasks for new bookings, as well as reallocate
them as needed. By guaranteeing optimal resource utilization, this feature lowers frustration.
As stated by author in [29] The timeline can be readily adjusted to suit executives' longer-

term perspectives as well as short-term scheduling requirements.

There are many resource types are supported by Ganttic, including persons, equipment,
vehicles, buildings, and tools. Users can group, filter, and identify the resource for each task
by using the custom data fields that facilitate resource organization. This is especially helpful
for teams with varying schedules, dispersed locations, or certification requirements. Another
essential feature of Ganttic is resource tracking, which provides summary to track the usage
of the resources. Tracking scheduled hours and utilization rates allows users to determine
who is capable of handling more work. Through early conflict detection, users can prevent

future scheduling problems.

In conclusion, Ganttic is a strong and adaptable scheduling tool that guarantees the effective
use of resources and improves scheduling procedures. It is a essential tool for companies
trying to maximize their resource management because it is perfect for handling a wide range

of resources, including workers, meeting spaces, equipment, and cars.
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& Add resource €D

Name*

lcon

Figure 2.1.3.1 Adding resources for administrator

'éResource@E'll_'ll'E’E&DlT_l

Name* Location Link &
Joe i - Galaxy v URL
leon Type
a People v Drivers licence
Department Name
Awesomeness v

Figure 2.1.3.2 Resource edit dialog for administrator

. Confirmed Unconfirmed

‘Week 1 Week 2 Week 3 Week 4 Week 5 Week & Week 7

Meeting rcom I I I I I I I

t

D oo (RO

Figure 2.1.3.3 Resources Availability for user
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12 Tue 13 Wed

’ Gevas Ghanan l
I3y r T
‘&; Research Lab 2 |
.
® e I

Figure 2.1.3.4 Easy-to-use drag-and-drop interface for user

wil wiz w13 w14 W15 W16

I Project #a71
B

A
=
(2] =]

[l Project 232

A
e = =n

o

Figure 2.1.3.5 Instance spot fixing conflict with time for user
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12 Thy 13F

UNASSIGNED

s v U e

Darya
e Accountant 21h
4. Brandon
g ' Accountant =24

Figure 2.1.3.6 Visual summary of how resources are used over time.

Strength

Free of up to ten resources

An excellent substitute for Microsoft Project and spreadsheets that focuses on
resources and provides a Gantt chart-style visual summary of everything

To create the necessary charts and reports, construct various views, groupings, and
custom data fields, then filter everything out.

Utilization planning makes it simple to see who is overbooked by using numbers and
colors.

Facilitates collaborative planning and varying access levels with its multi-user
interface support.

Conditional coloring of taskbars and dynamic resource grouping/filtering enhance
visual management.

Dynamic resource grouping and filtering, along with conditional taskbar coloring,

improve visual management.

Weakness

Lacks an API

It is intended for resource planning and is not suitable for conventional project
planning.

Subtasks cannot be created.

An undo button is absent.
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2.2.4 Overview for table

This table below provides a comaprison overview between three scheduling and resource

management app which are CozyCal, Zoho Calendar, and Ganttic. It states that their strengths

in user interface, team and resource management, customization, integrations, and some of

the scheduling features.

Table 2.1 Comparison between existing applications

Feature

User Interface

Team

Management

Customization

Options

Resource

Management

Target

Audience

Customizable

Booking Pages

CozyCal

User-friendly interface

with drag-and-drop
functionality

Allows team
scheduling, modifying
team availability, and
custom email
notifications

Customizable  intake
forms, cancellation

policies, and reminders
Handles individual and

team bookings, round-

robin booking,
customizable
availability

Small to medium-sized
studios

Yes, allows

customization of intake

forms and email

notifications

Bachelor of Computer Science (Honours)
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Zoho Calendar
Simple interface, but
small buttons might
be an issue
Manages
organizational
resources, shows
room availability in a
grid view
Customizable
booking pages, assign
QR codes to rooms
Hierarchical resource
organization,
import/export branch

and room data

Businesses  needing
efficient resource
management

Yes, allows
customization of
booking pages

Ganttic

Easy-to-use drag-and-
drop interface for task
allocation
Supports  scheduling
for wvarious resource
types, provides

resource tracking

Custom data fields for
resource organization,
adaptable timelines

Visual resource
tracking, conflict

detection, suitable for

various resource
types

Companies needing
efficient resource

utilization, managing

various resources

Yes, custom data
fields for resource
organization
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Integration
with Other

Calendars

Payment

Integration

Reporting

Features

Scheduling
Flexibility

Conflict

Detection

Email

Notifications

OR Code for
Room Booking

Languages

Supported

Yes, integrates with
Google and Outlook
calendars
Yes, integrates with
Stripe  for  online
payments
Limited
Supports flexible

scheduling with round-
robin  booking
individual event types

Not specified

Yes, customizable

No

Multiple language
support such as French,
Spanish, English,
German

Bachelor of Computer Science (Honours)
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and

Yes, integrates with
Google Calendar and
multiple CRMs

No

No

Configurable grid

view by day or hour

Allows filtering to
avoid scheduling
conflicts

Yes, email or pop-up
reminders
Yes, QR code can be

assigned to each room

Needs improvement
to  support more
languages

Yes, integrates with

Google and Outlook

Calendar

No

Yes, visual
summaries of

resource usage and
tracking

Resource-centric

Gantt  charts  for
precise visual
planning
Yes, conflict
detection
Yes
Not specified
Needs improvement
to  support more
languages
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CHAPTER 3

System Design
The processes of the project were categorized into different phases in the development, which
were project pre-development, data pre-processing, model training architecture building and

data training, and prediction on test dataset.

3.1 Overview

This chapter includes 3.2 the use case diagram for University Smart Assistant System,
Infinite Book, consists of three main users, user, admin and librarian. 3.3 is the use case
description for each use case in this system. 3.4 describes the implementation of mobile app

including the code snippet showing how the whole mobile application is developed.
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3.2 Use Case

University Smart Assistant System

<<inCIUde>>

.4<include>>

Choose Start
location

>
= Choose target
room

<<include>>. _ -
e Restart app
<<extend>> (" gqking Conflict

Book Books

Use AR navigation }

Book Rooms

View Booking
Details

View Notification

User <<include>>

“)
i Validate Account
<<|nclude>=*

A\
0

Reset Password ‘

View Profile ‘J“(
Logout

View Rooms Details,

View Books Details
*ore g<include>

e Manage Rooms

Manage Books

Add

goal

|
View Overdue
Booking

Figure 3.2.1 Use Case Diagram
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3.3 Use Case Description

Table 3.3.1 Login Use Case Description

Use Case ID 00001

Use Case Name Login

Brief Description Student, administrator is allowed to log into the system
using email and password.

Actor User, Admin, Librarian

Trigger Go to login page of the mobile app

Precondition User must had registered for an account in database

Normal flow of events

1. User/Admin/Librarian enters email and password.
2. System validates credentials.
3. System grants access and navigates to main screen.

Sub flows

Alternate flows

2a. If the account does not exist, or the combination of
email and password is false, error message will prompt
to user or admin or librarian, there is a need to re-enter
the credentials

Bachelor of Computer Science (Honours)
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Table 3.3.2 Sign up Use Case Description

Use Case ID

00002

Use Case Name

Sign up

Brief Description User or Admin or Librarian registers a new account by entering the
credential information.

Actor User, Admin, Librarian

Trigger User/Admin/Librarian initiates sign up process.

Precondition User/Admin/Librarian is not logged in.

Normal flow of events

1. User/Admin/Librarian enters name, email, password, confirm
password, and selects role.

2. System validates inputs.

The system creates a user account and stores data.

4. The system navigates users/admins/Librarian to the main screen.

98]

Sub flows

Alternate flows

2a. Validation fails ,email does not meet the require email format

2b. System displays error and prompts correction.

Table 3.3.3 Reset Password Use Case Description

Use Case ID

00003

Use Case Name

Reset Password

Brief Description User or Admin or Librarian requests password reset via email.
Actor User, Admin, Librarian
Trigger User/ Admin/Librarian selects forgot password option.
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Precondition

User/ Admin/Librarian has a registered email.

Normal flow of events

1. User/ Admin/Librarian requests password reset.
2. System sends password reset email.
3. User/ Admin/Librarian resets password via email link.

Sub flows

Alternate flows

2a. Email sending fails.

2b. System displays error message.

Table 3.3.4 View Profile Use Case Description

Use Case ID

00004

Use Case Name

View Profile

Brief Description User/ Admin/Librarian views their profile information.
Actor User, Admin,Librarian

Trigger User/admin/librarian navigates to profile screen.
Precondition User/admin/librarian is logged in.

Normal flow of events

1. The system retrieves user profile data and booking details.
2. The system displays profile information.
3. The system displays bookings details

Sub flows

Alternate flows

la. Data retrieval fails.

1b. System displays error message.

Table 3.3.5 Booking Conflict Use Case Description
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Use Case ID

00005

Use Case Name

Booking Conflict

Brief Description User can view when booking conflict with others

Actor User

Trigger Users select room or book that the time is conflict with others
Precondition Users select a time and select a room or book

Normal flow of events

Users select room/book.
Users select time for room/ time range for book.
The system checks the booking conflict.

L=

System display booking conflict message.

Sub flows

Alternate flows

2a. For time range display error message when start time is after
end time.

Table 3.3.6 View Bookings Use Case Description

Use Case ID

00006

Use Case Name

View Bookings

Brief Description User views their current bookings status.

Actor User

Trigger User navigates to bookings screen by click the icon view
bookings

Precondition User is logged in and in home page

Normal flow of events

1. The system retrieves bookings for users.
2. The system displays bookings list.
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Sub flows -

Alternate flows 1a. Data retrieval fails.

1b. System displays error message.

Table 3.3.7 Logout Use Case Description

Use Case ID 00007

Use Case Name Logout

Brief Description User/Admin/Librarian logs out of the system.

Actor User, Admin, Librarian

Trigger User/admin click the logout button

Precondition User/admin/Librarian is logged in and in user profile or drawer
menu

Normal flow  of 1. System ends user session.

events 2. System navigates to login screen.

Sub flows -

Alternate flows -

Table 3.3.8 View Book Details Use Case Description

Use Case ID 00008

Use Case Name View Book Details

Bachelor of Computer Science (Honours)
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Brief Description User/Librarian views detailed information about a book.
Actor User, Librarian

Trigger User/librarian click the book a book button in home page
Precondition User/librarian is logged in and in home page

Normal flow of
events

1. System retrieves book details.
2. The system displays book information.

Sub flows

Alternate flows

la. Data retrieval fails.

1b. System displays error message.

Table 3.3.9 Book a Book Use Case Description

Use Case ID

00009

Use Case Name

Book a Book

Brief Description User books an available book.

Actor User

Trigger User click the book button on the book he wants to book
Precondition User is logged in and book is available

Normal flow of events

User selects book to book.
System checks availability.
User select date, time

User confirm booking

M

System confirms booking and updates status

Sub flows
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Alternate flows

2a. The book is not available

3a. If time conflict, not allow user to book and display error
message

Table 3.3.10 View Room Details Use Case Description

Use Case ID

00010

Use Case Name

View Room Details

Brief Description User/Admin views detailed information about a room.
Actor User, Admin

Trigger User/admin click the book a room button in home page
Precondition User/admin is logged in and in home page

Normal  flow  of 1. The system retrieves room details.

events 2. The system displays room information.

Sub flows -

Alternate flows

la. Data retrieval fails.

1b. System displays error message.

Table 3.3.11 Book a Room Use Case Description

Use Case ID

00011

Use Case Name

Book a Room

Brief Description

User books an available room.
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Actor User
Trigger User click the book button on the room he wants to book
Precondition User is logged in and room is available

Normal flow of events

User selects room to book.

System checks availability.

User select date, time

User confirm booking

System confirms booking and updates status

Nk w

Sub flows

Alternate flows

2a. The room is not available

3a. If time conflict, not allow user to book and display error
message

Table 3.3.12 Manage Rooms Use Case Description

Use Case ID

00012

Use Case Name

Manage Rooms

Brief Description Admin adds, updates, deletes, and views rooms.

Actor Admin

Trigger Admin click the book button on the room he wants to book
Precondition Admin is logged in and room is available

Normal flow of events

Admin logs into the system.

Admin navigates to the "Manage Room" module.

The system displays a list of existing rooms.

Admin selects an action: Add, Edit, or Delete.

Admin fills in or updates the necessary details (if
applicable).

MY
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6. Admin confirms the action.

7. The system processes the request and updates the room
database.

8. A success message is displayed.

Sub flows

4a. Add Room

4a.1 Admin clicks the "Add Room" button.

4a.2 A form appears to input new room details.

4a.3 Admin fills in required fields

4a.4 Admin clicks "Save".

4a.5 System validates and adds the new room to the database.
4a.6 System displays confirmation.

4b. Edit Room

4b.1 Admin selects an existing room from the list.

4b.2 Admin clicks the "Edit Room" button.

4b.3 A form displays with current room details.

4b.4 Admin updates necessary fields.

4b.5 Admin clicks "Save".

4b.6 System validates and updates the room information.
4b.7 System displays confirmation.

4c. Delete Room

4c.1 Admin selects an existing room from the list.

4c.2 Admin clicks the "Delete Room" button.

4c¢.3 System prompts a confirmation dialog.

4c.4 Admin clicks "Confirm".

4c.5 System deletes the room from the database.

Alternate flows

Sa. Invalid or Incomplete Input. System displays validation error
message.

7a. Database Update Failure
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Table 3.3.13 Manage Books Use Case Description

Use Case ID

00013

Use Case Name

Manage Books

Brief Description Librarian adds, updates, deletes, and views books.
Actor Librarian
Trigger Librarian click the book button on the book he wants to manage
Precondition Librarian is logged in and book is available
Normal flow of 1. Librarian logs into the system.
events 2. Librarian navigates to the "Manage book" module.
3. The system displays a list of existing books.
4. Librarian selects an action: Add, Edit, or Delete.
5. Librarian fills in or updates the necessary details
6. Librarian confirms the action.
7. The system processes the request and updates the room database.
8. A success message is displayed.
Sub flows 4a. Add book

4a.1 Librarian clicks the "Add book" button.

4a.2 A form appears to input new book details.

4a.3 Librarian fills in required fields

4a.4 Librarian clicks "Save".

4a.5 System validates and adds the new book to the database.
4a.6 System displays confirmation.

4b. Edit book

4b.1 Librarian selects an existing book from the list.

4b.2 Librarian clicks the book item for edit.

4b.3 A form displays with current book details.

4b.4 Librarian updates necessary fields.
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4b.5 Librarian clicks "Save".

4b.6 System validates and updates the book information.
4b.7 System displays confirmation.

4c. Delete book

4c.1 Librarian selects an existing book from the list.
4c.2 Librarian clicks the "Delete book" button.

4c¢.3 System prompts a confirmation dialog.

4c.4 Librarian clicks "Confirm".

4c.5 System deletes the book from the database.

Alternate flows

5a. Invalid or Incomplete Input. System displays validation error
message.

7a. Database Update Failure

Table 3.3.14 Ar navigation Use Case Description

Use Case ID

00014

Use Case Name

Select navigation start and target

Brief Description User can select start location and target location to navigate within the
university

Actor User

Trigger User click the AR navigation button in home page

Precondition Users open the unity project

Normal flow of 1. Users log in into the system

events 2. Users click the AR navigation button

3. The app displays few buttons for users to choose
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Sub flows

3a AR indoor navigation

3al. Users select floor/block

3a2. Users select start location point

3a3. Users select target location

3a4. System displays navigation arrow and voice guidance to the target
3b Restart app

3b1 The application is restarted.

Alternate flows

Table 3.3.15 Manage Bookings Use Case Description

Use Case ID

00016

Use Case Name

Manage Bookings

Brief Description Admin/Librarian can approve or reject the bookings

Actor Admin, Librarian

Trigger Admin/ Librarian click the manage bookings button in the manage
module for admin

Precondition Admin/Librarian is login as admin and click in the manage module

Normal flow of 1. Admin/ Librarian view all the bookings details.

events 2. Admin/ Librarian can choose among approve and reject.

3. The status is updated and sent to database as well as user.
Sub flows -

Alternate flows

3a. Database Update Failure
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Table 3.3.16 View Notification Use Case Description

Use Case ID

00016

Use Case Name

View Notification

Brief Description User can view notification for reserved facilities

Actor User

Trigger Users click the notification icon in bottom navigation bar
Precondition User is login and click in notification

Normal flow
events

of 1. User click the notification icon below.
2. User view all the notification details.
3. User can choose to clear the notification

Sub flows

Alternate flows

3a. Database Update Failure

Table 3.3.17 Check in out Use Case Description

Use Case ID

00017

Use Case Name

Check in out

Brief Description | User can check in or check out for the current approved bookings.
Actor User

Trigger Users click the check in out button in dashboard.

Precondition User is login and click in check in out module
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Normal flow of

1. User click the check in out module.

events 2. User view all the current approved bookings.
3. User can choose to check in
Sub flows 3a User can choose to check out after checked in.

Alternate flows

the booking is overdue.

3b. Database failure

3a. Prompt notification if user is checked in but not checked out when

Table 3.3.18 Report Issue Use Case Description

Use Case ID

00018

Use Case Name

Report Issues

Brief Description User can report for any issue for the rooms.
Actor User

Trigger Users click the report issue button in dashboard.
Precondition User is login and click report issue module

Normal  flow  of 1. User click the report issue module.
events 2. User fill the room name.
3. User choose the reason for the issue.
4. User can submit the report.
Sub flows 3a User can choose others and fill in the issue not in the choice.

Alternate flows

2a. Database Failure to retrieve room name.

Table 3.3.19 View Reported Issue Use Case Description
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Use Case ID

00019

Use Case Name

View Reported Issues

Brief Description Admin can view and confirm resolution for the issue of the room
Actor Admin

Trigger Admin click the view reported issue button in admin dashboard.
Precondition Admin is login and click view report issue module

Normal flow of events

Adminclick the view report issue module.

Admin click confirm resolve for the issue.

System prompt confirmation dialog.

Admin confirm the resolved.

Database updates the delete the record of the issues.

Nk W=

Sub flows

Alternate flows

5a Database Failure

Table 3.3.20 View Overdue Booking Use Case Description

Use Case ID

00020

Use Case Name

View Overdue booking

Brief Description | Admin/Librarian can view and proceed to phone call for user who
checked in but overdue.

Actor Admin/Librarian

Trigger Admin/Librarian click the view overdue booking button in admin
dashboard.

Precondition Admin/Librarian is login and click view overdue booking module
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Faculty of Information and Communication Technology (Kampar Campus), UTAR

41



CHAPTER 3 SYSTEM DESIGN

Normal flow of 1. Admin/librarian click the view overdue booking module.
events 2. Admin view all the overdue booking details.
3. Admin click on the details box.
4. System will open phone with the phone number of the user
for admin/librarian to call the user.
Sub flows -

Alternate flows -

3.4 Mobile App Development

3.4.1 Database development

The app is implemented using Firebase as server-side, Firebase services is used to provide the
best and smooth experience. The google-services.json file as shown in Figure 3.4.1.1 states
that the app is connected to Firebase project named "bookingandar," with a real-time database
hosted in Asia Southeast. This real-time database serves as database for the app, it is enabling
real-time synchronization of data such as user profiles, bookings, rooms, and books which are
needed for this project. By using Firebase Realtime Database, the app can reduce latency for
updating the information, ensuring that users and admins can interact with the system

smoothly even with network connectivity.

Backend-as-a-Service (BaaS) platform used by Firebase gives access to cloud-hosted
services. Fundamentally, Firebase Realtime Database is a NoSQL cloud database that
synchronizes data in real-time to all connected clients and stores it as JSON. This enables
highly responsive and a fast applications by ensuring that all clients listening to the database
receive updates almost instantly when data changes in the database. Additionally, Firebase
Authentication foster the application's sign-up, login, and role-based access implementation

securely.

The app also uses Firebase's real-time database references extensively in its ViewModel and
Fragment classes to load, update, and delete data. For example, the AdminViewModel

interacts with the database to fetch lists of rooms, books, and bookings, and to perform
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CRUD operations on rooms and update booking statuses. Similarly, user-related fragments
query the database to display user profiles, bookings, and book details. This tight integration
with Firebase's real-time database allows the app to maintain a consistent and up-to-date state

across all clients, with changes propagated instantly to all connected users.

Overall, the use of Firebase as the backend enables rapid development and deployment of the
app without the need to manage traditional server infrastructure. The google-services.json file
configures the app with the necessary credentials and endpoints to securely communicate
with Firebase services. This architecture provides scalability, security, and real-time data
synchronization, which are critical for the booking and management functionalities offered

by the app for both users and administrators.

{} google-servicesjson X

D: > mobile > FYP > app > sr¢ > {} google-servicesjson > ...
1

"project_info": {
"project_number": "5810460564639",
"firebase_url": "https://bookingandar-default-rtdb.asia-southeastl.firebasedatabase.app”,
"project_id": "bookingandar™”,
"storage_bucket": "bookingandar.firebasestorage.app”

¥

"client": [

"client_info": {
"mobilesdk_app_id": "1:501046056469:android:7fc373c0ab8056283d601c",
"android_client_inf {
"package_name": "com.example.fyp"
}
}

s
"oauth_client": [],

"api_key": [

"current_key": "AIzaSyAWbBhMLWISg2edWilBolKIB1246YU-IgI"
}
L
"services": {
"appinvite_service": {
"other_platform_oauth_client™:
}

}
1,

"configuration_version”: "1"

Figure 3.4.1.1 google-services.json

3.4.2 Login Module Development

Authentication is used through Firebase Authentication, which could manage user sign-up,
login, and password recovery securely. The app uses Firebase Auth SDK to allow users to
register with email and password and authenticate themselves in the app and the data is saved
to the real time database as shown in figure 3.4.2.1 using Signup Activity Kotlin file. For the
roles can be set in database. For this project initially I would set role selection because it
eases the testing part. This integration simplifies user management by giving complex
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security and session management to Firebase, while also offering some useful features like

"remember me" as shown in the code snippet figure 3.4.2.2 using shared preference and

password reset via email as shown in code snippet figure 3.4.2.3. The authentication state is

used throughout the app to control access to different features and Ul components, ensuring

that only authorized users can login and only allow admin to do on admin-related module.

SignUpActivity : AppCompatActivity() {

te fun signUpUser(email: String, password: String, name: String, role: String) {

1.createUserWithEmailAndPassword(email, password)
.addOnCompleteListener(this) { task ->
if (task. 1

val user = hashMapOf(
to name,

)

Firebase.d
.child(
.child(aut
.setValue(user)
.addonCompleteListener { dbTask ->
if (dbTask.is ul) {
Toast.makeText( this
startActivity(Intent(
finish()
} else {
Toast.makeText(
this,

import com.google.firebase.ktx.Firebase

LoginActivit AppCompatActivity() {
bi ActivityLoginBinding
: FirebaseAuth

n onCreate(savedInstanceState: Bundle?) {

onCreate(savedInstanceState)
binding = ActivitylLoginBinding.inflate(la
setContentView(binding.root)

auth = Firebase.aut
prefs = getSharedPreferences(

1 savedEmail = prefs.getString(
val savedPassword = prefs.getString(

if (1savedEmail y() && !savedPassword

il.setText(savedEmail)
i.setText(savedPassword)

ed = true

setupClickListeners()

this, MainActivity::

${dbTask.exc

Figure 3.4.2.2 LoginActivity.kt
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class ForgotPasswordActivity : AppCompatActivity() {
private fun setupClickListeners() {

e fun res ord(email: String) {
th.sendPasswordResetEmail(email)
.addonCompleteListener { task ->
if (task Fful) {

).show()
finish()

} else {

Toast.makeText(

Toast
) .show()

Figure 3.4.2.3 ForgetPassword.kt

3.4.3 Bookings module Development for User

The bookings module allows both users and admins to use the bookings efficiently. Users can
create new bookings through a booking dialog where they select the item whether book or
room, date, and time slots. The system automatically checks for conflicts with existing
bookings for books and rooms to prevent double-booking, ensuring that users cannot reserve
the same item for overlapping times. This conflict management is done by fetching existing
bookings in the firebase database for the selected item and date, then comparing the requested
time slot against these to detect overlaps. If a conflict is found, the user is notified and
prevented from confirming the booking the button would be disabled until a free time slot is
chosen. This approach helps maintain the integrity of bookings and provides a smooth user

experience.

Models are important for a container to save the information and then update in database
there would be three models included in this development as shown in figure 3.4.3.1 to

3.4.3.3, Book, Room and Bookings model, each handle a particular class in firebase database.
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Conflict management is one of the most important functions of the bookings module whether
in client side or server side The system uses precise time comparisons with ISO 8601
timestamps to detect overlapping bookings. This ensures that no two bookings for the same
item can occupy the same time slot, preventing scheduling errors as shown for the function
checkAndDisplayConflict in figure 3.4.3.4 for the BookingDialogFragment.kt in this
application. There are also findConflictBooking to checks for time overlaps with the selected
time slot across all rooms.

hasBookingConflict() to check checking for both same-room and user-specific conflicts,
showDetailedRoomConflictMessage to formats and displays detailed conflict messages for
room bookings. The UI reflects conflicts clearly by disabling booking confirmation and
showing detailed messages about the conflicting bookings, helping users to understand what

is the time being occupied and which is not.

Moreover figure 3.4.3.6 saveBooking function, shows that it fetches the current bookings for

the same date and check again the time will conflict or not then only save to the database.

o Book.kt
package com.example.fyp.model
Lﬁﬁurt android.os.Parcelable

import kotlinx.parcelize.Parcelize]

5 Book(
: String =

e: String =

String
String
: Parcelable

Figure 3.4.3.1 Book.kt model
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~ Booking.kt

e com.example.fyp.model

android.os.Parcelable

t kotlinx.parcelize.Pa

elize

Booking(

: String = ,
: String =

: String

: String

String
e: String
string =
S ERINgE=
: String
L : String

: Parcelable

Figure 3.4.3.2 Booking.kt model

= Room.kt
com.example.fyp.model

t android.os.Parcelable

t kotlinx.parcelize.Parcelize

Room(
String =
String = :
i String =
Int =

List<String> = emptylList(),
String = le

SEring) —

String

val upc String

Parcelable

Figure 3.4.3.3 Room.kt model
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dDisj flicts() {
.atZone(ZoneId.bystemnefault())
L conflictEnd = Instant.parse(conflictingBooking.endTime)
.atZone(ZoneId.systemDefault())

al timeFormat = SimpleDateFormat( : a", Locale.getDefault())
L startTimeStr = timeFormat.format(Date.from(conflictStart.toInstant()))
L endTimeStr = timeFormat.format(Date.from(conflictEnd.toInstant()))

L conflictMessage

$startTimeStr -

binding.

binding. okec = conflictMessage

binding .setBackgroundResource(R.drawable.
binding ked.setPadding( , .

oking(): Booking?

L endDate = combineDateAndTime(s dDa

val startTimeISO = Instant.ofEpochMilli(startDate.time).toString()
val endTimeIS0 = Instant.bepochMilli(endDate. .toString()

» (booking in exd
try {

L bookingEndInstant = Instant.parse(booking.en
L selectedStartInstant = Instant.parse(startTimeIS0)
L selectedEndInstant = Instant.parse(endTimeIS0)

if ((selectedStartInstant.isBefore(bookingEndInstant) || selectedStartInstant
== bookingEndInstant) &&
(selectedEndInstant.isAfter(bookingStartInstant) || selectedEndInstant =
bookingStartInstant)) {
return booking

Figure 3.4.3.5 findConflictBooking function in BookingDialogFragment.kt
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s BookingDialogFragment : DialogFragment
fun hasBookingConflict(): Boolean

for (booking in exis
if (booking.st

1 bookingStartInstant = Instant.parse(booking. t
L bookingEndInstant = Instant.parse(booking.endTime)

L bookingStartDate = Date.from(bookingStartInstant)
L bookingEndDate = Date.from(bookingEndInstant)

L bookingDateRange = getDatesBetween(bookingStartDate, bookingEndDate)

val conflictDates = selectedDateRange.fi r { selectedDate ->

bookingDateRange.any { bookingDate ->
isSameDay(selectedDate, bookingDate)

Figure 3.4.3.6 hasBookingConflict() function in BookingDialogFragment.kt

s BookingDialogFragment : DialogFragment() {

] 1 nf e(booking: Booking, isSameRoom: Boolean) {
al endTimeS timeFormat.format(Date.from(conflictEnd.toInstant()))

al conflictDateStr = dateFormat.format(Date.from(conflictStart.toInstant()))

al conflictMessage = if (isSameRoom) {

1 ( ooking.itemName}) i
$conflictDateStr, $startTimeStr -

booking. Name} : \

$endTimeStr (${booking.

binding
conflictMessage
ed.setBackgroundResource (R.drawable.er
I ed.setPadding( : .
binding 1.setTextColor (android.graphics.Color.

Figure 3.3.3.3.7 showDetailedRoomConflictMessage

function in BookingDialogFragment.kt
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: ValueEventListener {

: DataSnapshot) {

etValue(Booking: :class.java
fetchedBookin

it.id = bookingSnapshot.key 2?: ""

TRvr
y {
val bookingDate = Instant.parse(it.startTime)
.atZone(ZoneId.systemDefault())
.toLocalDate()

al selectedBookingDate = Instant.parse(booking.startTime)
.atZone(ZoneId.systemDefault())
.toLocalDate()

if (book sEqual(selectedBookingDate)) {
exis ngs.add(it)

Figure 3.3.3.3.8 saveBooking function in BookingDialogFragment.kt

3.4.4 Resources Management module For Admin and librarian

The admin management module provides comprehensive tools for managing books, rooms,
and bookings. For books, librarians can view the list of all books, add new books, edit
existing ones, and delete books that are no longer needed. This is handled in the
ManageBooksFragment, which interacts with Firebase Realtime Database to keep the book
data real time updated. Some function had shown in figure 3.4.4.1 to 3.4.4.3 for the add/edit
and also delete function which is implemented using dialog fragment. A dialog pops out for
user to edit, add or delete the current books details. The UI uses adapters and dialogs to

facilitate these jobs more easily.

Similarly, room management is handled in the ManageRoomsFragment, where admins can
manage the list of rooms available for booking. They can add new rooms with details such as
capacity of the rooms, edit room information, and delete rooms. This module is similar to
books management module with add, edit and delete dialog fragments which will pop out
when admin choose to edit, add or delete the current rooms details and save the information

to firebase after the modification.

Booking management for admins and librarians is applied and use in the
ManageBookingsFragment, where they can see all the bookings detail by fetching from

firebase database as shown in Figure 3.4.4.4 where the loadBooking function is used for
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loading all the information for bookings in firebase database, admin also can update their
statuses and manage notifications. This module ties together the booking lifecycle from
creation to approval or rejection, providing admins with control the bookings made by user or
admin himself. Together, these admin and librarian modules form a advanced backend
management system that supports the bookings functionality and maintains data integrity

across books, rooms, and bookings.

ddEditBookDialogFragment : DialogFragment() {
private fun s

L bookId = generateBookId(
L bookRef = database.getReference( books").child(bookId)
L bookData = Book(

id = bookId,

title = title,

author = author,

isbn = isbn,

category.lowercase(),
currentTime,

updatedAt = currentTime

)

bookRef.setValue(bookData)
.addOnSuccessListener {
if (isAdd {
Toast.makeText(context, Book added successfully", .show()
dismissSafely()

s AddEditBookDialogFragment : DialogFragment() {
fun saveBook() {

if (book != null) {

val bookRef = d hase.getReference( )00ks") .child(book!!.id)
val bookData
id = .id
titl itle,
avthor = author,
isbn = ishn,
Us = status.l
location = location,
category = categor 05
book : currentTime,
currentTime

)

bookRef.setValue(bookData)
.addOnSuccessListener {
ed) {
Toast.makeText(cont
dismissSafely()

Figure 3.4.4.2 saveBook function in AddEditBookDialogFragment.kt for edit existing book
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DeleteBookDialogFragment : DialogFragment() {
ivate fu ickListeners() {
btnDelete.setOnClickListener { deleteBook() }

FirebaseDatabase.getInstance().getReference(
.child(it.id)

.removeValue()

.addOnSuccessListener {
Toast.makeText(c : [ I succes y . .show()
dismiss()

I

.addOnFailureListener { e ->
Toast.makeText(con

Figure 3.4.4.3 deleteBook function in DeleteBookDialogFragment.kt for deleting existing
Book

ManageBookingsFragment.kt

ss ManageBookingsFragment : Fragment() {

o
: ValueEventListen
ge(snapshot: DataSnapshot) {

ings.clear()

for (bookingSnapshot ir apshot
val booking bookingSnapshot.getValue(Booking: :
booking et {

it.id = bookingSnapshot.ke
bookings.add(it)

booking .submitList(booking
updateEmpty v()
(e: Exception) {
.makeText(

ManageBookilngsFragment : Fragment
us(booking: Booking, status: String) {

val updates = map0f(
2 to status,
to Instant.now().toString()

/al bookingRef = FirebaseDatabase.getInstance().getReference( 1gs") .child(booking.id)
bookingRef.updateChildren(updates)
.addOnSuccessListener {
try {
if ( 1 && cor
Toast.makeTe C g stat T -show()

I

} catch (e: Exception) {

Log.e(

Figure 3.4.4.5 updateBookingStatus function in ManageBookingsFragment
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3.4.5 View reported issue module for admin

View reported issue module retrieve all the data from issue table and display out to admin. It
request confirmation from admin If admin confirm that a issue is resolved.As shown in
3.4.5.1,all the issues are load from database. As shown in 3.4.5.2, after admin press the

resolved button, system will request confirmation from admin.

AdminIssuesActivity : AppCompatActivity() {

SIITLUE 1 UIl UliLl'EaLEe L saveullisLaliveaLaLe. puliuLer )

¢
e

val dbRef = FirebaseDatabase.getInstance().getReference(

dbRef.addValueEventListener(c t : ValueEventlListener {
‘ride fun onDa 1ange (snapshot: DataSnapshot) {
;.clear()
(child in snapshot.c
val issue = child.getValue(Issue::c java)

issve?.let { 1 s.add(it) }

anged()

override fun o elled(error: DatabaseError) {}

Figure 3.4.5.1 Load all issues from database
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IssueAdapter(pr val List<Issue>) :
s IssueViewHolder(itemview: View) : RecyclerView.ViewHolder(itemView) {

fun bind(issue: Issue) {

e.setOnClickListener {

val context = it

AlertDialog.Builder(context)
.setTitle("Confirm R ion")
.setMessage("Are you s want to mark this

.setPositiveButton( Yes") { _, _ ->

val dbRef = FirebaseDatabase.getInstance().getReference(
issue.id?.let { dbRef.child(it).removeValue() }

}

.setNegativeButton( Cancel", null)

.show()

Figure 3.4.5.2 Request Confirmation

3.4.6 View Overdue Booking module for admin and librarian

View Overdue Booking will retrieve all the booking details from database, it will search for
those who checked in but not check out and display the details including phone number to
admin or librarian, then they can press the details and the system will navigate the admin and
librarian to their own phone’s call and automatically enter the user’s phone number for admin
and librarian to contact the user. As shown in figure 3.4.6.1, the system checks for user who
are checked in but not check out and exceed the end time of the booking. For figure 3.4.6.2

shows the system open user’s phone call and passes the phone number.
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5 AdminCheckBookingsActivity : AppCompatActivity(), AdminBookingAdapter.OnBookingCl &2 ~ -~

I 2}l
.orderByChild( s").equalTo(
.addValueEventListener(object : ValueEventListener {
ide fun onDataChange(snapshot: DataSnapshot) {
ookings.clear()
(child in snapshot.t dren) {
val booking = child.getValue(Booking::c
if (booking != null) {
.child( : : booking.u [C ) .addListenerForSingleval
on ge(userSnap: DataSnapshot) {
L users userSnap.getValue(Users::cl a
L phone users?.phone ?: "Un
ings.add(Pair(booking, phone))
.notifyDatasetChanged()

binding 19

if (bookings.isEmpty()) View.

binding.r E in

rride fun o

if (phone ! ) A
val dialIntent Intent(Intent
dialIntent.data = Uri.parse(
startActivity(dialIntent)

e {

Toast.makeText( context: this, Toast.LENGTH

'

Figure 3.4.6.2 Open call application and pass the user phone number.

3.4.7 Statistic module for admin

Statistic module retrieve all the data from firebase database, from the history table. In this
module system will display pie chart data for how many bookings made by user for each
resources, arrange by past month, past week or all. Admin can view the pie chart analysis for
book and admin can view the pie chart analysis for room. System will check for the user role
before displaying the correct details As shown in figure 3.4.7.1, the system check for user
role before displaying. For figure 3.4.7.2 shows the pie chart constructor to construct the pie
chart for data analysis. For figure 3.4.7.3 shows code snippet that fetch data from database
and display to statistic pie chart
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s StatisticsFragment : Fragment() {
~rivate fun ct upui() {
.child(userId).addListenerForSingleValueEvent(object : ValueEventListener {

fun onDa hange(snapshot: DataSnapshot) {

(rote) {

->

binding.p

binding

1ing

->
binding

binding

canvas: Canvas) {
.onDraw(canvas)
ds.clear()
isEmpty()) {
canvas.drawText(

return

width
L height =
L padding =
L total = d
startAngle

canvas.drawText(title, padding, padding, titl

radius = min( a width / 2, b: height - 2 * padding - i
.set(
width / - radius,
. padding + 3
width / 2 + radius,
wpadding + 60f * 2 * radius

Figure 3.4.7.2 Pie chart constructor
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s StatisticsFragment : Fragment() {

e fun fet 1dDispl atis s (Fi : String, role: String) {
addListenerForSingleValueEvent(object : ValueEventListener {
e fun onD hange (roomsSnapshot: DataSnapshot) {
val allRooms = mutableMapO0f<String, Int>()
roomsSnapshot.children.forEach { room ->
val roomName = room.child( pa name") .getValue(String: java) ?: retur
allRooms[roomName] =

;Ref.addListenerForSinglevalueEvent (o ct : ValueEventListener {
e fun onDataChange(booksSnapshot: DataSnapshot) {
al allBooks = mutableMapOf<String, Int>()
booksSnapshot.c en.forEach { book ->
val bookTitle = book.child( ps title").getvValue(String::
allBooks[bookTitle] =

ef.addListenerForSingleValueEvent(o : ValueEventListener {

e fun onD 1ange (bookingsSnapshot: DataSnapshot) {
1 roomTotal = allRooms. 0 ()
1 bookTotal = allBooks.toMutableMap()

1 calendar = Calendar.getInstance()

val currentTime = Calendar.getInstance().apply { time = Date() }

Figure 3.4.7.3 Fetch and display statistic

3.4.8 Notification module for user

Notification module will show notification to user when a booking is made or
approved/rejected by admin or librarian as shown in 3.4.8.1. Notification also can be send to
user as a pop out notification or in app notification dialog to notify user when user is checked

in but not checked out in check in out module as shown in figure 3.4.8.2.
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NotificationsFragment : Fragment() {

ral userId = auth Irrer B [ 2 pe tUrn
L notificationsRef = tabase.getReference(
.orderByChild( )
.equalTo(userld)

binding.

binding

t : ValueEventListener {
(snapshot: DataSnapshot) {
.clear()
for (notificationSnapshot in snapshot.c en) {
notification = notificationSnapshot.getValue(Notification:
notification?.let {
it.id = notificationSnapshot.key ?:
notifi i .add(it)

Figure 3.4.8.1 Load notification for booked resources and show approve/reject
MainActivity : AppCompatActivity() {

L userId uth.curi er?. ?: return
1 dbRef = FirebaseDatabase.getInstance().getReference(
dbRef.orderByChild( p: d") .equalTo(userId)
.addListenerForSingleValueEvent(object : ValueEventListener {
i fun onD ge(snapshot: DataSnapshot) {
checkedInBookings = mutablelList0f<String>()
(child in snapshot.c ren) {
1 booking = child.getValue(Booking:
if (booking != null &% booking. t lecked_in" && booking.iter

if (checkedInBookings.i
showCheckedInDialog()

fun onCancelled(error: DatabaseError)
Toast.makeText(

Figure 3.4.8.2 check for overdue booking for user

3.4.9 Check in out module for user
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Check in out module is also one of the most important module in this application because it
allows user to check in and check out after booking. Here user also can view their history for
the booking that is completed. As shown in figure 3.4.9.1, the check in out module fetch data
from bookings table for those bookings which is approved by admin or librarian then display
to user for the check in out functionality. In figure 3.4.9.2 shows code for the history activity

which user can view their bookings history here.

CheckInOutActivity : AppCompatActivity(), BookingAdapter.OnBookingActionListener

vate fun 1c
L userId = auth. d ?: return
f.orderByChild( ] d").equalTo(userId)
.addListenerForSingleValueEvent (o : ValueEventListener {
rride fun on je (snapshot: DataSnapshot) {
clear()
(child in snapshot.ch n) {
val booking = child.getValue(Booking::
if (booking != null &% (booking.s i d" || booking.s
gs.add(booking)

er.notifyDataSetChanged()

de fun onC ed(error: DatabaseError)
Toast.makeText( cont thisEC Juth i

ide fun on In(booking: Booking) {

showConfirmationDialog( ssage: "C K In to ${booking.i
dbRef.child(booking.id).child( Strir status").setValue("c

Figure 3.4.9.1 Load approved booking from database
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HistoryActivity : AppCompatActivity() {

userld = &8 en ?.uid ?: return
ef.orderByChild( p us ) .equalTo(userId)
.addListenerForSingleValueEvent( >ct : ValueEventListener {

de fun o aChange (snapshot: DataSnapshot) {
tempList = mutablelListO0f<Booking>()
(child in snapshot.children) {
val record = child.getValue(Booking::c
if (record != null) {
tempList.add(record)

v

adapter.updateData(tempList)

ide fun onCea led(error: DatabaseError) {
Toast.makeText( this

Figure 3.4.9.2 Load all history data in database

3.4.10 Report Issue Module for user

This module consists of a form to let user filled in to choose a room from database, and
choose from spinner option a reason for the issue. If the reason not in the list user can choose
others and typed in manually. Then when the user submit the form, the form will save into
the issue table for the use of admin. Figure 3.4.10.1 shows the code that system request user

input for the issue report.
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s ReportIssueActivity : AppCompatActivity() {

e fun subn

L roomName
issueType

L customText

if (issueType == "Other" && customText.i
issueType = customText

val issueld = db.child(
L userld = th Z
L sdf = SimpleDateFormat( ern: "y HH:mm:ss", Locale.getDefault())

val issue = Issue(
id = issueld,

roomId = roomName,

roomName,
eType = issueType,
= customText,

userld,
sdf.format(Date())

Figure 3.4.10.1 Submit issue form

3.5 AR indoor navigation module using Unity for user

3.5.1 Nav mesh surface floor plan

This module allow user to move in a given nav mesh surface so that the navigation works. It
starts with a floor plan needs to be found on website representing Block N Utar ground and
first floor plan as shown in figure 3. 5.1.1 and 3.5.2.2. Floor plan for library is not founded,
extensive testing for measurement needed. Then after creating the 3D model for the
environment, nav mesh surface baked is implemented to create a nav mesh surface for user to
move in this virtual plane created as shown in figure 3.5.1.3 for the nav mesh plane created
for Block N first floor, for the ground floor although the floor plan are similar but there is a
need to test for the measurement again for correct size of nav mesh surface created. For floor
plan of library in UTAR which is not founded online, a lot of testing needed to test out the
measurement of floor plan without a floor plan This module requires extensive amount of
testing for all because the measurement for the floor plan is not given, manually testing for
the exact location is needed, to ensure that the distance is correct in order for user to navigate

to the correct location.
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Figure 3.5.1.3 Block N first floor nav mesh plane

3.5.2 Target and Navigation Module

This module have with additional script for controlling dropdown list for users to choose start

location and also target location as well as choosing another floor as shown in figure 3.5.2.1

with a monoscript MultiTargetlst.cs or MultiTargetNavigation.cs to calculate the distance

from user current location to target location and place the 3d arrow model along the path for

navigation, one of this code snippet is shown in figure 3.5.2.2 and it shows how the code

draw path and putting the virtual 3d arrow model along the path. These 2 scripts are basically

the same, but the starting point location is different, a repeated 3d arrow path will show after
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user chooses a start location and then a target location. For figure 3.5.2.3 shows that how the
voice guidance is developed, it will calculate the angle of the turning arrow and play the

turning sound.

Target Room

+/ Choose a Room

Figure 3.5.2.1 Canva development for all the dropdown list

MultiTargetN1st.cs X
Assets > Scripts > MultiTargetN
DrawPath()
if (path.corners.Length < 2
Debug.LogWarning("Path has fewer than 2 corners
return;
i = @; i < path.corners.Length - 1; i++

PlaceArrowsAlongSegment(path.corners[i], path.corners[i + 1]);

PlaceArrowsAlongSegment(Vector3 start, Vector3 end)

Vector3 direction = (end - start).normalized;

distance = Vector3.Distance(start, end);
arrowCount = Mathf.Max(1, Mathf.FloorToInt(distance / arrowSpacing));

i =0; i <= arrowCount; i++

Vector3 position = Vector3.Lerp(start, end, i / ( )arrowCount) ;
Quaternion rotation = Quaternion.LookRotation(direction) * Quaternion.Eu
GameObject arrow = Instantiate(arrowPrefab, position, rotation);
activeArrows.Add(arrow);
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Figure 3.5.2.2 MultiTargetN1st.cs for drawing path and place arrow

ass MultiTargetLibrary : MonoBehaviour
d CheckForUpcomingTurn()

if (turnPoints.Count == return;
Vector3 playerPos = ProjectPointToFloor(cameraTransform.position);
for (int 1 = @; i < turnPoints.Count; i++
float dist = Vector3.Distance(playerPos, turnPoints[i].position);
if (dist < turnTriggerDistance)

{

if (turnPoints[i].islLeft)

{
PlayTurnSound(turnRightClip);

1se

{

PlayTurnSound(turnLeftClip);

if (!goStraightPlayed && goStraightClip != null)

StartCoroutine(PlayGoStraightWithDelay(4f));

Figure 3.5.2.3 Check for upcoming turn and go straight
3.5.3 Restart Module
This module allows user to click on the restart button to restart the unity application.
Sometimes the arrow display is not stable so the user can restart the whole application and
display the arrow again to prevent unstable arrow. Figure 3.5.3.1 shows how to handle the

application restart using the restart button.

pu 1 cla RestartButtonHandler I F

CoordinateRestart()
if (arSession != null

arSession.Reset();
Debug.Log("AR session reset to clear tracking data.");

SceneManager.LoadScene(SceneManager.GetActiveScene().buildIndex);

Debug.Log("Scene reloaded for app restart.”);

SceneManager.sceneLoaded += OnSceneloaded;

Figure 3.5.3.1 Restart Button handler
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3.5.4 Back to Infinite Booking Module

For this module allow user to back to the Infinite Book android application from this unity
project via the back button as shown in Figure 3.5.4.1. This project is then exported as a unity
project library and imported into android studio project. A Arnavigation class is developed to
navigate to this unity project as shown in Figure 3.5.4.1. Dependency should be added to
build gradle 1in app layer to include the unity imported library,
implementation(project(":unityLibrary")). All the folders must be imported into this android
studio project including UnityLibrary, Launcher, and a Shared folders for proper working of
this unity project.
 UnityEngine;

- UnityEngine.UI;

public class BackButtonHandler : MonoBehaviour

{

public Button backButton;

en
id Start()

if (backButton != null
backButton.onClick.AddListener(() => Application.Quit());
else

Debug.LogError("Back Button not assigned in Inspector!™);

Figure 3.5.4.1 Back to Infinite Book android application back button handler
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& ARNavigationActivity .kt

= com.example.fyp

~t android.content.Intent
android.os.Bundle

“t androidx.appcompat.app.AppCompatActivity
t com.unity3d.player.UnityPlayerGameActivity

ARNavigationActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
2r.onCreate(savedInstanceState)

val intent = Intent( pz J this, UnityPlayerGameActivity: :c
startActivity(intent)

Figure 3.5.4.1 ArNavigationActivity.kt for starting unity project
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CHAPTER 4

Methodology and Tools

4.1 Overview

This chapter includes 4.1 System Design consists of system diagram and hardware and
software used and 4.2 System Methodology to explain about the methodology used which is
RAD (Rapid Application Development).

4.2 Methodology

This section details the system methodology used for the development of the University
Smart Assistant application. The Rapid Application Development (RAD) methodology was
chosen due to its iterative nature for every phases and focus on user involvement to test the
syatem. RAD allows for the rapid development of prototypes and emphasizes user feedback
throughout the development process. So testing is done thoroughly. The methodology can be

broken down into the following key phases.

Reql._nr'zrnzn? User Design Phase Construction Phase q Cutover Phase
Planning Phase

Figure 4.2.1 System methodology

4.2.1 Requirement Planning Phase

The Requirements Planning phase serves as the first important step of the RAD approach,
where system requirements are defined. In this phase, literature reviews are done to study on
3 past applications, Ganttic, Cozycal and Zoho Calendar. Then, the scope and objectives of
the University Smart Assistant application are discovered and listing out. The main reason of
these objectives and scopes are to find out what is the important functionalities that needed

for the system, such as the Smart Scheduling Assistant for optimal booking management, AR
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Navigation for guiding users to reserved locations, and an intuitive user interface to enhance

the overall user experience.

This phase also listing out all the problems had been met, for example like scheduling
conflicts, and difficulties in locating reserved rooms. The output of this phase was a clear and

detail set of system requirements that used as blueprint to build this project.

4.2.2 User Design Phase

The User Design phase focus on rapid designing and iterative which is continuous user
feedback to refine or change the system’s design. During this phase, University Smart
Assistant icon and logo design were developed using tools such as Canva, allow it to show
out the system's user interface and core functionalities. This phase is iterative means that
testing is carried out, with frequent cycles of feedback and adjustments to ensure the

application design are acceptable.

Smart Scheduling Assistant, AR Navigation module, and other interface elements such as the
booking calendar and notification system are needed to design. User feedback must be
conduct continuously, user will find out what design is suitable and comfortable for them,

allow to reconstruct early to solve the requirement problems.

4.2.3 Construction Phase

The Construction phase uses the design in user design phase to generate out the result of te
system. In RAD, this phase is focusing on coding and convert idea and design into working
application. The development of the University Smart Assistant was carried out using method

such as rapid coding practices and agile methodologies,

Key features, such as the Smart Scheduling Assistant and AR Navigation, were developed
using appropriate technologies like Android Studio for mobile application development. User
feedback continued to play a very important role during this phase, need to do regular testing
sessions that allowed users to interact with working versions of the mobile application. This
approach ensured that the development remained align with objectives, resulting in a more

effective final product.
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4.2.4 Cutover Phase

The Cutover phase is the final stage in the RAD methodology, where the system is already a

workable product or application. This phase includes activities such as complete all the

documentation, with comprehensive testing, and system deployment. For the University

Smart Assistant, extensive testing was conducted to ensure that all system components are

functioned well, with focus on the performance of the scheduling conflict and the accuracy of

the AR navigation module.

4.3 Tools to use

I. Hardware

Table 4.3.1 Hardware components and requirements for mobile applications development

Description Specifications
Model ASUS TUF Gaming F15
Processor 11th Gen Intel(R) Core(TM) 15-11400H @ 2.70GHz 2.69 GHz

Operating System

Windows 10 Home — 64-bit

Graphic NVIDIA® GeForce RTX3050
Memory 16GB RAM(random access memory)
Storage 475GB M.2 NVMe™ PCle® 3.0 SSD
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II. Software

Table 4.3.2 Software requirements for mobile applications development

Category Tools/Platforms Description
Development Android Studio Used as integrated
Platform . development environment
android _
studio (IDE) for Android app
development. It provides
tools  for  designing,
coding,  testing, and
debugging Android
applications through
Kotlin, and XML
Main Kotlin and xml Used with Android Studio
Programming X Kotlin for logic and user
Languages interface
eetensible
arkup
anguage
Augmented ARCore (Android) Platforms for building AR
Reality (AR) experiences on mobile
c ARCore devices.
Unity with AR | AR module development
Foundation integrating ARCore under a
unified APIL.
1! Unity
IDEs and Editors | Visual Studio Code A code editor supporting
various programming
languages and
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frameworks, with plugins
for Kotlin and xml

Icon Designing Canva, Flaticon Used for design app logo,

@ icons for app
4

Database Firebase Used for database for

storing user credentials
and all of the booking
details.

Firebase

4.4 Timeline
4.4.1 Overview

The timeline of the project is planned follow the methodology of the project. First of all, for
requirement planning phase, proposal is written and with problem statement and objective of
the project is then be determined, Project scope for all the modules are set to achieve the
obejctive. In literature review, a few apps are reviewed. Timeline is generated to ensure that
the project is done on time. All the hardware and software tools are chosen for me to works

with

For the user design and construction phase, the basic login management module is developed
first, which is essential for every app to let user or admin sign up, login and change
password. The self-learning is made to learn how to implement firebase as database for this
mobile app. Furthermore, the main module for bookings and manage bookings are developed
which allow users and administrators to book and view for resources available like books

and rooms. For admin, the module for admin to approve, reject the bookings made and also
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rooms and books management module is developed. Then a few week is used to develop the
unity project and integration unity exported project to android studio booking mobile app. A

Final Year Project 1 report is produced.

In later Final Year Project 2, the Indoor AR Navigation module for different block and
Check in modules will be then developed and integrated into the mobile app. In addition, a
comprehensive testing when the project is done will be carried out to check the project
whether it is working fine and also prevent error occur in both Android studio and unity
project. Lastly, the Final Year Project 2 Report will be prepared and presented to the

supervisor and moderator.

4.4.2 Gantt Chart

Gantt chart for Final Year Project 1

Requirement & Planning Il
Login Management Module
View/Search Rooms/Books Module
Smart Booking Module
Manage Room/Book Module

Manage Booking Module

Notification Module
AR Navigation Module I
0 2 4 6 8 10 12 14 16

Figure 4.4.2.1 Gantt Chart for fypl

Gantt Chart For Final Year Project 2

AR navigation improvement —
—
Improvement on current module  IEE—————
0 2 4 6 8 10 12 14 16

Figure 4.4.2.2 Gantt Chart for fyp2

4.5 Summary
In a short conclusion, RAD methodology had greatly helped in development for this
University Smart Assistant application. As shown above there would be a lot of modules and

functions, and the displayed is just parts of it, there are a lot more. Hence, it is important to
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test at every stage of the development to ensure that each part of the process will not be
having any issue. If the testing is done after the development, there will be a lot of additional
works to be done. The hardware and software are chosen carefully to be used to develop the
backend database and front-end user interface. User case and timeline is drawn to shows all
the functionality and the time taken to complete for each functionality. Gantt chart is used for

timeline to shows a clearer image on how the development phase is arranged
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CHAPTER 5

IMPLEMENTATION AND TESTING

5.1 Overview

For Final Year Project 2, all of the modules are being developed, including User
authentication and profile, calendar and booking, notification and reminder, resources
management, view booking details, search and filer, smart scheduling, check in out, view
overdue, view history, report and view issues and AR navigation. All the expected modules
are developed completely The application name for this University Smart Assistant is Infinite
Book. It will be a splash screen before login activity. The overall design is mainly shallow
colour such as blue, grey, white. There would be a top navigation theme bar which a drawer
menu exists for user or admin to access and navigate to some of the module. A bottom
navigation bar is also available for user and admin to navigate between home, notification

and profile.

5.2 User authentication and Profile management

When user open the application in their mobile phone, a splash screen will show for the app
and a login activity page is shown. User or admin will allow to login with their email and
password. If new user, an option which is register account can be chosen to register a new
account. If user forget about his password and use the forget password function to send a
email to user’s email. Users need to check his email for the reset password link send by
firebase, then the password is reset. A remember me function is used to save the user
preference for email and password where user can login without typing the password again.

All the user data would be saved to firebase database.
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i

/%ggg«%

& Navgation

Create Account

Welcome Back!

Full Name

Email
zhikwangteng@gmail.com
Email

— Password

Phone Number

Forgot Password?

Remember me

Don't have an account? Sign Up

Password

Confirm Password

Figure 5.2.1 Login activity Figure 5.2.2 Sign up activity
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€ ® O &

Reset your password for

/M\ . bookingandar ® inbo:

‘._/;4...4/4'-!:/;_» :/'/; vr//é_f I @b
/ / noreply 00... 29 Mar @ “
o tome v

Bode & Navigation
Hello,

Reset Password Follow this link to reset your bookingandar password

for your account.
Enter your email address and we'll send you
instructions to reset your password.

Email

If you didn’t ask to reset your password, you can

Thanks,

Your bookingandar team

Figure 5.2.3 Reset password page Figure 5.2.4 Reset password email link

5.3 Search and filter

Search and filter module can be entered by click on the book rooms or book books button in
the main menu page, there would be a list of rooms or books displayed out for user to book,
user can view the details of the rooms such as capacity, name and description and books such
as name, author, isbn, category. User can search for a keyword for rooms name or books
name to filter out the particular room or book. User can use the filter column to filter out
available now rooms in room module, on the other hand user can choose the filter for
category of the book, whether user need to find only fiction, non-fiction or textbooks. This
search and filter module helps user to easily find the required resources in short period of

time effectively.
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Welcome to N
s &, Search rooms..
InfiniteBook
Your digital gateway to knowledge [] Available Now
A\ 4
Book a Room NOO1 Available _
Find and book available rooms Capacity: 30

Ground Floor Rooom 1

BOOK NOW

NO0O02 Available
00 i

r\;r" Capacity: 30

o~ Ground Floor Room 2

Book a Book

Browse and borrow books

AR Navigation

Finc ith AR B
ind your way wit i BOOK NOW

= [ X -
4" T N § 7;1 ‘ -
i i Availabl
View Your Bookings NO03 vailable 5 \
See and manage your booking Capacity: 30

requests

| Ground Floor Room 3

Figure 5.3.1 Home page Figure 5.3.2 Search a Room with filter

{
Q, Search books by title, author...
. Fiction Non-Fiction Textbooks
\ 4

Introduction to Computer Scienti
Author: John Smith Available
ISBN: 978-0-123456-47-2

Category: Textbook

Location: Shelf A-1

Data Structures and Algorithmsi
Author: Sarah Johnson Available
ISBN: 978-0-987654-32-11

; Category: Textbook

Location: Shelf B-1

Figure 5.3.3 Search and filter for books

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



CHAPTER 5 IMPLEMENTATION AND TESTING

5.4 Calendar and booking

After the user view for rooms and books, when user need to book, user can click on the card

view for the room or book and the calendar and booking module will show. Item name and

item type which either be books or rooms will show. Different interface is used to request

different input for books and rooms. First, for both room and book, calendar will show for

user to choose for the start date of booking. For booking rooms, user needs to choose start

time and end time for booking the selected room. For Books user needs to select a start and

end date for booking. This module is combined with smart scheduling module to determine

for booking conflict. If booking conflict occur, user will be not allowed to book for the

resources. There is a view booked time slots for user to view for the booked time slots by

own or others by the selected date.

Item Name:
NOO1
Item Type:
room
Select Date:
September 2025
M T w T F
1 2 3 4 5
8 9 10 1 12
15 16 17 18 19
22 23 24 25 2
29 30

Sun, 14 Sept 2025

Select Time:

Start Time:

End Time:

VIEW BOOKED TIME/SLOTS

Figure 5.4.1 Scroll view for booking rooms Figure 5.4.2 Scroll view for booking books

09:00 PM

10:00 PM

13

20

27

Item Type:
book
Select Date:
September 2025 >
> M T w T F S S

1 2 3 4 5 6 7

7 8 9 0 11 12 13 .

. 15 16 17 18 19 20 21

21 22 23 24 25 26 27 28

28 29 30

Sun, 14 Sept 2025 (Already Booked)

Select Borrow Period:

Start Date

End Date

Note: Books can be borrewed for up to 4 weeks
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Booked Time Slots

Bookings for Fri, 25
Apr 2025

« NOO1: 9:00 pm -
10:00 pm (pending)

]
Figure 5.4.3 View Booked time slot

5.5 Smart Scheduling

This module is considering the most complicated module which is contains extensive amount
of logic to handle booking conflicts for books and rooms. Since the input for booking details
for rooms and books are different, different logic must be applied to handle these resources.
For rooms, if the user selects a time slot that overlaps with an existing booking on the chosen
date, the app block the user to select the date and prompt a error text message telling user that
user cannot choose which is conflict by overlapping others booking as the system compares
the selected start and end times with existing bookings for that room which is on the same

day. The message is clear and appears instantly to guide the user to pick a different time slot.

For books, the conflict check is slightly different because books are booked for a range of
dates. If the user’s selected date range overlaps with any existing booking for that book, the
app displays a prompt text with a message like, "This book is already booked for the selected

dates. “ and the date range booked will be shown to user when the system checks if the
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chosen start and end dates conflict with any approved or pending bookings in the database.

The simple wording helps the user understand they need to adjust their date range to avoid

the conflict.

September 2025 >

Select Date:
M T W
1 2 3
8 9 10
15 16 17
22 23 24
29 30

Sun, 14 Sept 2025

Select Time:

Start Time:

End Time:

T F S S

4 5 6 7

1 12 13 .

18 19 20 21

10:00 PM

11:00 PM

This room is already booked for the selected
date.

VIEW BOCOKED TIME SLOTS

CANCEL

Figure 5.5.1 Same date time conflict by room
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M T
8 9 w1 12 13 .
1 2 3 4 5 6 ¥

15 16 17 18 19 20 21

22 23 24 25 26 27 28
15 16 17 18 . 20 20

29 30
22 23 24 25 26 27 28

Sun, 14 Sept 2025 (Already Booked)
29 30

Select Borrow Period:
Fri, 19 Sept 2025

Select Borrow Period:

Start Date

Start Date

End Date

End Date
Note: Books can be barrowed for up to 4 weeks

1. Range contains booked dates: Sun, 14 Sept
2025 Note: Books can be borrowed. for up to 4 weeks

This book is already booked for the selected " .
c%te. Please choose a)r';other date range. h, Borrowing perlod;oo I,ong: 29 days (max 28
ays|
VIEW'BOOKED TIME SLOTS VIEW BOOKED TIME SLOTS

CANCEL | N BOO
. P - CANCEL

Figure 5.5.3 Chosen date range conflict Figure 5.5.4 Booking period too long

5.6 Resources Management

This module allow admin to manage the details for books and rooms as well as bookings. For
books and rooms, admin can navigate by clicking the manage button in the admin dashboard,
admin will see two buttons which are for manage rooms, books and also booking. For rooms
and books, admins are able to change the information or status of rooms or books. Admins
could delete the current rooms or books by clicking the delete rubbish bin icon. Admin can
also add a new rooms or books by filling the details of the rooms and books. For bookings,
admins are able to view all the booking requests and approve or reject on current booking

requests made by user.

81

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



CHAPTER 5 IMPLEMENTATION AND TESTING

Add/Edit Book

Title

Add/Edit Room

Room Name
Author

Description

Location

Status

Category

Status

CANCEL | Y4

CANCEL J SAVE

Figure 5.6.1 Add new room Figure 5.6.2 Add new Book

Add/Edit Book
Title

Add/Edit Room _
Introduction to Computer S

Room Name
Author
NOO1
John Smithh
Description
' ISBN

Ground Floor Room 1
978-0-123456-47-2

Capacity Location

# Shelf A-1

Status
° Category

Available
Textbook

| cAncEL | NS Status 7

Available

| CANCEL

Figure 5.6.3 Edit room Figure 5.6.4 Edit Book

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



CHAPTER 5 IMPLEMENTATION AND TESTING

Booking ID:
-00bl4x00k_L3If2q9Qz

Item: NOO2
User: zhikwangteng@gmail.com

Date: Apr 24, 2025
Time: 09:00 pm - 10:00 pm

Status: Pending
REJECT APPROVE

Booking ID:
-00bmwiM2-0FsJsgJgxY
ltem: NOO1

=~ User: zhikwangteng@gmail.com

B Dpate: Apr 25, 2025

B Time: 09:00 pm - 10:00 pm

Status: Pending
REJECT

I |\
/i

Figure 5.6.5 Manage Booking (Approve /Reject)

5.7 View Booking Details

User can view their own booking details from home page; by clicking on the view bookings
button, user can navigate to the view booking details page. Here it fetches all bookings details
for the user and display out, showing what user had booked, whether is rooms or books, with
the time and date reserved. In this module, user can easily cancel their booking by clicking

cancel button. Once, user cancel the booking the status will be updated to be cancelled.
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NOO1
Room
E‘j Sat, Apr 26, 2025

@ 09:00 am - 10:00 am

Requested on: Fri, Apr 25, 2025
Updated on: Fri, Apr 25, 2025 CANCEL

NOO01

Room
EJ Fri, Apr 25, 2025
@ 09:00 pm - 10:00 pm

Requested on: Thu, Apr 24, 2025
Updated on: Thu, Apr 24, 2025 CANCEL

NO002

Room

Fri, Apr 25, 2025
@ 08:00 pm - 11:00 pm

E Requested on: Thu, Apr 24, 2025
= 2

CANCEL

Figure 5.7.1 View booking details
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5.8 Notification and reminder

After user booked for the resources, once the admin approved, a notification will send to user,
telling him that his booking request is approved, and the start date and time is from which
date. User can access to notification page directly from the bottom of the navigation view.
After the user check in but not check out the system will send a pop out notification to inform

user.

8 - 3 1 Sunday 14 September Q:,\

Notifications

InfiniteBook 10 min ago

Overdue Booking Alert

rerdue bo Js. Please check

Upcoming Booking

Your booking for NO04 starts at 10:00 pm
Apr 23, 2025 21:47

Booking Approved
Your booking for NOO4 has been approved
Apr 23, 2025 21:47

Upcoming Booking

Your booking for Introduction to Computer
Science starts at 12:00 am

Apr 23, 2025 21:47

Booking Approved

Your booking for Introduction to Computer
Science has been approved

Apr 23, 2025 21:47

Upcoming Booking
Your booking for NOO3 starts at 10:00 pm
Apr 23, 2025 21:47

Figure 5.8.1 Notifications Figure 5.8.2 Overdue Check in
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5.9 Statistic Module

In this module all the admin and librarian are able to view the statistic result on the booking
details for each room and book. Admin can choose to view for the past month or for the past
week for more recent information. Besides, admin can click on the pie chart shown to view
thee details on how many percentages each room obtains or more commonly booked by user.

Room Booking Labels
 NoO1: 9 (64%)

‘ |  Nooz:3(21%)

=z
o
o
@
[=]
—
o

%)

- NOO4: 0 (0%)

L NO005:0 (0%)

i NOO6: 0 (0%)

NOO7: 0 (0%)

W NOOT: 9 {64%)
W NOOZ: 3(21%)
M NOO3: 0 (D%)
8 NOO4: 0 (0%)
i NDOS: 0 (0%)
1 NOO&: 0 (D%)

Nos sl N0O8: 0 (0%)
W NO10: 0 (0%)
Bl noos:0 0%
Book Booking Distribution
Il roro:00%

Book Booking Distribution (All)

. NO11: 0 (0%)

| N012:0(0%) CLOSE

Figure 5.9.1 Statistic and filter Figure 5.9.2 Details on the booking
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5.10 Check in/out Module

This module allows all users to check in and also check out when a bookings is approved by
admin. User can enter through dashboard. First users will see all the approved bookings
details. When user press the check in or check out button, a confirmation dialog will pop out
and request user to confirm the check in or check out. Then the completed booking details

can seen on the view history button.

Check In Out Bookings

£ VIEW HISTORY

NOO1

Room

Date: Mon, Sept 08, 2025
Start: 11:00 am

End: 11:05am

Confirm Check Out

Check Out of N001?

CANCEL CONFIRM

Figure 5.10.1 Check in out Figure 5.10.2 Confirmation dialog for check in out
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5.11 View History Module

This module allow all users to view history for the completed booking. User can see all the

completed booking details here. This module is entered from check in out module. User can

observe all the history of the booking they made.

NOO1

Room

Date: Thu, Apr 24, 2025
09:00 pm - 10:00 pm
Completed

NO002

Room

Date: Thu, Apr 24, 2025
09:00 pm - 10:00 pm
Completed

NO002

Room

Date: Tue, Apr 29, 2025
Lt | 11:00 am - 12:00 pm
ﬁ Completed

2 e

Introduction to Computer Science
Book

Date: Tue, Apr 29, 2025

12:00 am - 11:59 pm

Duration: 2 days ‘

o Completed
N S e N
NO002 i

Figure 5.11.1 View Booking History
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5.12 Report and View Issue Module

This module allow all users to report for an issue a room has. Users can select rooms first
which has issue, then select the reason or the issue, users can submit the form. Admin here
can view the issue and confirm the resolve of the issue. A confirmation dialog will show to

request the issues is confirm to be resolved.

Report an Issue Reported Issue

Select Room Room: N0O1

NOO1 Issue: no marker pen

Status: unresolved
Select Issue

Other

no marker pen

Figure 5.12.1 Report Issue Figure 5.12.2 View Reported Issue

89

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



CHAPTER 5 IMPLEMENTATION AND TESTING

5.13 View Overdue Booking Module
This module allow all admin to view the overdue booking which the user is checked in but

not check out, admin can press on the details and system will navigate to phone that allow

admin to call the user who had not checked out.

Check Overdue Booking

019-540 4384

Room: NOO1
User: zhikwangteng
Phone: 0195404384

Figure 5.13.1 View Overdue Booking Figure 5.13.2 Phone call direct
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5.14 AR navigation

AR navigation module can be accessed by user by clicking the AR navigation button in the
main page, user would be able to redirect to the Unity AR indoor navigation app, First user
are allowed to choose a location, whether is Block N ground floor or Block N first floor.
After choosing the location user must choose a start location, there have 3 start location with
provided picture and description for each location. After choosing the start location, user able
to start his navigation by choosing the target location which is the room. After choosing the
room, user would see an 3d navigation arrow showing the direction to the room that the user
booked. Besides that, there would be some information board shows to help user knows
where the rooms is located at. There is also a sound guidance when turn at corner, a TURN
LEFT or TURN RIGHT sound will play to inform user to turn. Beside, a GO STRAIGHT
and DESTINATION ARRIVED sound will also played when after a turn and arrive at

destination.

o) J et st o)

Library Navigation

o) S e sun oaor)

Library Navigation

aErTy 2 EEEED

| & - )

Loading

[

Figure 5.14.1 Main Screen Figure 5.14.2 Loading Screen when change location
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Choose Start First

Middle Short Stair

N101

Middle Long Stair

Choose Target Room

Side Stair in front

Figure 5.14.3 Choose Start Location

5.15 Testing

For testing phase I choose the combination of unit testing, integration testing, system testing
as a technique to test all my system component. All of the system features such as
authentication, booking with smart scheduling, notifications, resource management, check-
in/out, history, issue reporting, and AR navigation was having their own test cases. These test
cases are created and under test, there are steps, the expected output, and the actual result are

all observed during execution. Testing was performed on Honor Android device connected to

Block N Ground Floor Navigation

the Firebase backend and Unity AR module.

The table below shows the test cases in table test design form for testing phase.

Figure 5.14.4 Choosing target location
with arrow and info board

Test
Case
ID

Module

Test
Description

Steps

Expected
Result

Actual
Result

Pass
/Fail

Bachelor of Computer Science (Honours)

Faculty of Information and Communication Technology (Kampar Campus), UTAR




CHAPTER 5 IMPLEMENTATION AND TESTING

Enter
User Login with | S 0 | 0ed 1o |entered 1o
TC-01 | Authenticatio | valid Pass
. password, Home Home
n credentials
press screen screen
GGLOgin?’
Error Error
Enter wrong message message
User Login with | email/ « & « g
N . Invalid Invalid
TC-02 | Authenticatio | invalid password, . . .., | Pass
. credentials” | credentials
n credentials | press
o, appears, no | appears, no
Login . .
login login
Click Password .. | Password
User Password “Forgot reset email reset email
TC-03 | Authenticatio g . sent to Pass
reset Password”, , sent to
n . user’s ,
enter email | . user’s inbox
inbox
Tick Next time | Next time
TC-04 Profile Remember | “Remember | app opens, | app opens, Pass
Management | me function | Me” during | credentials | credentials
login prefilled prefilled
Enter Only rooms | Only rooms
Search & | Search keyword containing | containing
TC-05 Filter rooms “N” in room | “N” “N” Pass
search bar displayed displayed
Only Only
Search & Filter Select currently currently
TC-06 | . available “Available available available Pass
Filter »
rooms Now” filter | rooms rooms
displayed displayed
ielect Room Booking Booking
TC-07 Caleqdar & | Book | ate ftime, saved, ‘ saved, ‘ Pass
Booking room ress confirmatio | confirmatio
BBook” n shown n shown
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Error .
“Time slot Error “Time
Attempt Select a slot alread slot already
TC-08 Smart overlapping | overlapping bookez” booked” Pass
Scheduling room existing shown shown,
booking booking L booking
booking 0 ed
blocked
Prompt Prompt
“This book | “This book
Book q ]Sgelsvciith;l; is already | is already
Smart book ran booked for | booked for
TC-09 . 00 . g selected selected Pass
Scheduling overlapping | overlapping dates” Jdates”
dates another
booking | SHOWn. | shown,
booking booking
blocked blocked
Admin
Resource enters new Room Room
Add a new added and | added and
TC-10 | Management room room appears  in | appears  in Pass
(Admin) details, press bb bb
usave” hst hSt
Resource Afimm Book Book
Delete a | clicks delete
TC-11 | Management book con on  a removed removed Pass
(Admin) book from list from list
) - List of | List of
VICW‘ View own Tap . Vl”ew user’s user’s
TC-12 | Booking . Bookings . . Pass
. bookings bookings bookings
Details button . .
displayed displayed
Receive Notification | Notification
. . . Admin appears in | appears in
Notification | booking R R
TC-13 . approves user’s user’s Paas
& Reminder | approval . . . : .
notification booking notification | notification
fragment fragment
Pie chart of | Pie chart of
Statistics View Admin bookings bookings
TC-14 | Module booking selects “Past | displayed displayed Pass
(Admin) statistics Month” with correct | with correct
data data
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User selects

approved Status Status
TC-15 Check-in/ Perform bI()) I()) Kin updated to | updated to Pass
Check-out check-in & “Checked “Checked
preSS In” In”
“Check In”
User selects
active Status Status
TC-16 Check-in/ Perform booking, updated to | updated to Pass
Check-out check-out press “Completed | “Completed
‘CCheCk 2 2
Out”
All All
. . View past | Tap “View | completed | completed
TC-17 | View History bookings History” bookings bookings Pass
displayed displayed
User selects Issue saved, | Issue saved
Report & | Submit room, fills . .
TC-18 | . . . confirmatio | confirmatio
View Issue room issue | issue, press Pass
" o n shown n shown
Submit
Admin Issue Issue
. opens marked as | marked as
Report & | View and |
. . Reported resolved, resolved,
TC-19 | View  Issue | mark 1issue i Pass
) Issues”, removed removed
(Admin) resolved .
clicks from open | from open
“Resolve” issues issues
View Admin List of | List of
Overdue See overdue | opens overdue overdue
TC-20 } . “p bookings bookings Pass
Bookings check-ins Overdue . .
i ., shown with | shown with
(Admin) Bookings . .
call option | call option
User
chooses 3D arrow | 3D  arrow
Block N,
AR Start AR appears appears
TC-21 .. .. start - g e 1 Pass
Navigation navigation . guiding to | guiding to
location, and
L the room the room
destination
room
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“Turn “Turn
Left/Right” | Left/Right”
AR AU:dIO Follow route voice voice
TC-22 . guidance at prompt prompt Pass
Navigation to a corner
turn plays at | plays at
correct correct
moment moment
“Destinatio | “Destinatio
n Arrived” | n  Arrived”
AR Destination | Arrive at | voice voice
TC-23 . Pass
Navigation reached target room | prompt prompt
plays, plays, arrow
arrow stops | stops

Table 5.15.1 Test Case and Result

5.16 Conclusion

This chapter shows all the full development and testing for the Infinite Book University

Smart Assistant application. All modules covering from user authentication and profile

management, search and filter, calendar and booking with smart scheduling, resource

management, booking details, notifications, statistics, check-in/out with history, issue

reporting, overdue booking monitoring, and AR navigation have been successfully developed

into one application. The application provides user friendly and consistent interface with easy

and clear navigation, allowing users to book resources efficiently while administrators can

oversee resources, bookings, and issues. Audio and visual as well as interactive elements

such as 3D AR arrows and voice prompts further improve the usability, demonstrating that

the system meets its objectives.
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CHAPTER 6

CONCLUSION

6.1 Project Review, Discussion and Conclusion

A smart booking assistance system is needed especially for a university like UTAR which
contain lots amount of student. It is very hard for the staff to control all of the booking details
manually. Traditional paper based system should be replaced so that some of the issues such
as booking conflict could be avoided. Paper works could also overwhelm the staff and cause
human-errors. Another view is that booking system must be accompany with an AR
navigation system to guide student to navigate to the target resources room they book, and
this is to increase the efficiency and reduce anxiety. So the purpose of this project is to
provide a booking conflict free application with AR module that shows the navigation within
campus facility which is rooms. According to both objectives which are Development of a
Smart Scheduling System for Optimized Room Booking and Utilization and Integration of an

Augmented Reality (AR) Navigation Module for Campus Facility Localization.
6.2 Novelties and Contributions

An important advancement in the incorporation of smart scheduling and AR in educational
service can be seen in the University Smart Assistant application. The application provides
smart campus solutions and improves the overall student experience by solving the problems
of resource management and navigation. The use of these technologies ease students and also

admin or known as school staff.

This project suggests creating a mobile application with AR for room navigation and a smart
scheduling assistant to address all of booking and navigation issues. By examining booking
details, the Smart Scheduling Assistant makes prevent most of the conflict when making
reservations for rooms and books. The system's intelligence will alert users to possible
conflicts so they can avoid overlapping reservations and make well-informed decisions.
guaranteeing a more equitable and effective use of university resources. By optimizing the
entire booking process, this method not only reduces conflicts but also makes it more

efficient and user-friendly.
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Additionally, the AR Room Navigation feature is designed to guide students to their booked
locations with ease. By using augmented reality, this feature provides real-time, clear arrow
directions, helping users navigate through the campus efficiently. By reducing the time and
effort required to find booked facilities, this navigation helps to enhance the overall user
experience and ensures that students reach their destinations without delay on time. The AR
feature can also include images with text description when showing the start location, ease

for user to find their start location and start for the navigation

6.3 Future Work

There are still some enhancements can be done to this projects which include a more
comprehensive AR navigation. Now the current AR navigation system is only focus on
indoor navigation between block N and library. The future enhancement can be made to the

whole campus by using a more improved navigation using longitude and latitude.

Besides, more resources can be added to the system for managing. Now the system only
manages rooms and books, more types of resources can be added to this system, allowing it
to be more comprehensive and more effectively handling of all the university resources.
Hopefully it will lessen the administrative burden for university. By adding more resources,

this application could be useful for more students who need to book for school resources.

Lastly, for the booking resources module, it can still improve by Al suggestions for a suitable
room or other resources. For the current system, the booking module does not give
suggestions to the user and it only checks for any booking conflict that happens, so training
an Al to give suggestions to the user is considered a good future work that can be added to
this application. Al can be trained based on the current data for bookings of users, it will then
give suggestions to the user by predicting which room or book or other resources will become
peak booking time for the user to book. Hence, it can prevent even more booking conflicts

from happening.
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