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ABSTRACT

The historical building is important treasure to our nation. The project address critical
issues of historical building preservation in Malaysia. Understanding the reasons
behind the current situation regarding historical buildings preservation become
extremely important. According to the study, it shows most of the precious historical
buildings in Malaysia is not getting adequate treatment which eventually leads to their
demolition. To solve this problem, this project intent to reconstruct the demolished
historical buildings using 3D model integrated with Augmented Reality (AR) while
preserving the related information and store to provide an opportunity to the public in
accessing and utilizing the knowledge. In order to develop a more integrated
application, a review and analysis of past and existing applications is conducted, then
based on the analysis of their weaknesses and strengths help us to strengthen our
application. The development process is adopting the RAD methodology to enable a
flexible development process. Additionally, the conduction of questionnaire also
helps us to understand better the user requirements. The application is separate into
different module to develop, which consists of AR Module, Building Module,
Authentication Module, Map Integration Module, Bookmark Module, and Profile
Module. Various software and technology are assisting the development of the
application, such as the Visual Studio 2022, Blender, Unity, Vuforia SDK, Firebase
and so on. The project visualizing the requirements in several stages, including user
flow, storyboard, use case diagram, and so on. Finally, the application is being
developed and evaluated on its effectiveness and functionality. The success of this
project can bring a lot of benefits to the preservation of Malaysia’s historical

treasures, allows it to pass generation by generation.
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CHAPTER 1

CHAPTER 1

Introduction

1.1  Project Background

For each nation, the historical buildings stand as a storyteller that tell the story of past
era [1]. Through their linkage to the triumphs, struggles, and aspirations of the past
embodies the essence of national identity and fostering a sense of unity and
nationalism. These historical buildings that crafted by human and given the physical
existence, have an amount of significance to be constructed as ‘historic’
representation and plays significance roles to link to the past. [2]. Exploration on
these historical structures, offers the precious opportunities to the modern people in
gaining a deeper understanding of the past, learning, and revealing the artistic

expressions and historical context of earlier timeline [3].

Malaysia, a country famous for its cultural diversity and comprised on Malay,
Chinese, and Indian communities [4], its historical buildings hold a particular unique
significance. These buildings witness the growth of the nation, therefore they possess
rich historical value of multiculturalism that is part of the Malaysia’s history.
Subsequently, the architecture design, cultural elements, and historical values of these
buildings blend different influences, demonstrating the interplay of various ethnicities
and traditions [3]. These structures are poignant reminders of our shared past, with

every brick and beam resonating with a narrative of unity and diversity.

In the modern times, technological advancements have brought some new
transformative experiences into our daily lives, none more fascinating than
Augmented Reality (AR). Conceptualized as early as 1997 by Ronald Azuma, AR is
capable to transcends the restriction of hardware capabilities, while brings the real and
virtual items within a single real environment [5, 6]. Then Milgram and Kishino
further explore on this concept and presenting AR as a dynamic continuum
involvement of both reality and virtuality, create a path towards the mixed reality [5,

7]. Beyond merely replace the tangible objects in reality with virtual counterparts, AR
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CHAPTER 1

also have the capability to modify the entire environment through device and enrich

our sensory perceptions.

Trace back the roots of AR history, starts from lvan Sutherland groundbreaking work
in 1968, where first AR technology is developed and implemented in a head-mounted
display system, a precursor to modern AR devices [8]. In following decades, the AR
technology is growing at a speed visible to the naked eye due to the contribution of
different visionary inventors that involves in the evolution of AR, including Myron

Krueger, Ronald Azuma, and Bruce Thomas [6].

Today, the fusion of AR with various technologies shapes the derivatives of multiple
types of AR, with each distinct characteristics and applications. From maker-based
AR, markerless AR, project-based AR, superimposition-based AR, location-based AR,
and outlining AR, these variants have found their footing across diverse domains and
fields, spanning manufacturing, education, healthcare, marketing, and fashion [9]. The
evolution of AR has made it no longer limited to any specific hardware and has been
driven by the ubiquity of mobile devices. Notably, the phenomenon The phenomenal
application like Pokémon go have foster the acceptance of AR into public
consciousness. In fact, the popularity of mobile AR active user has increased year by
year [10] (Refers to Figure 1.1.1).

Number of mobile augmented reality (AR) active user devices worldwide from 2019 to
2024 (in billions)

2019 2020 2021* 2022* 2023* 2024*

Sources Additional Infermation:
ARtillery Intelligence: AR Insider Worldwide; ARtillery Intelligence; 2019 to 2020
) Statista 2022

Figure 1.1.1: Number of AR Active User Devices
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CHAPTER 1

In the juncture of heritage and technological advancement. The intersection of AR
technology and Malaysia’s architecture heritage open a new path in historical
conservation. This new path not only utilize the transformative power or AR in
providing users the gateway to Malaysia’s historic buildings, but also to contribute to
the restoration and conservation of these architectural treasures under the slogan

‘preserve, protect, and interpret’ [11, 12].

1.2 Problem Statement and Motivation

The historical buildings hold a lot of immense cultural and iconic value, yet still
facing the problem of demolition of historical building due to lacks protection by
government bodies. The reservation of historical buildings requires a lot of effort.
These invaluable structures, symbols of the nation’s heritage, find themselves under
the constant threat due to potential challenges arising during the conservation work
from environment, human, organization, technical, and financial factors [13]. Despite
the existence of National Heritage Act, 2005 (Act N0.645), enacted under the purpose
of providing any safeguard measures to these heritages [14], it has never stopped the
continues demolition and sabotage occurrence of significance heritage sites in
Malaysia. For example, the demolition of the 101-year-old Sri Muneswarar
Kaliamman Hindu temple during 2013, was demolished by Kuala Lumpur City Hall
(DBKL) to make an 8-feet walkway after the temple authorities lost in a long
negotiation with DBKL [15]. And the 150-year-old Wong Ah Fook mansion that
originally belongs to Wong Ah Fook was bulldozed secretly on 30 April 2014by
commercial developers before it was declared as a historical site [16]. Even the 115-
year-old Pudu Jail, a famous correctional and detention facility built in stages by the
British colonial government in the late 1800s and once held the record of the longest
mural in the world demolished in December 2012 to ease the congested Kuala
Lumpur traffic [17]. Issues such as economy pressure, third party influence, confusing
laws, and so on the reason why state actor and builder can always have the
nationalistic and economic as excuses to destroy or fail to preserve these precious
historical architectures rather than provide protection to the cultural nationalism [2].
This dissonance is what fuels the urgency of the project. The motivation of this

project is to apply the AR technology to recreate and document these historical
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buildings and conduct a proper documentation, so their value can be preserved

properly.

The heritage conservation is essential to increase the life span of these buildings, but
it also brings up the problem of changing in historical buildings appearance. To
conduct a proper conservation of historical buildings, not only need to consider on
how to make modification on distinguish new additions to the original structure while
keep the fabric as much as possible, but it also needs to serve the purpose on bringing
out the characteristic of existing building [13]. The design and materials are the most
authentic criterion to represent the identity of historical buildings. The architecture
style and construction techniques of these historical heritage contained evidence of
forgotten knowledge, ideas, and their golden era, which makes them have important
value [18]. Through the conservation process, the historical buildings may suffer
alterations over time including changing of materials and design like the color
schemes, lead to the forgotten of their original appearance. Figure 1.1.2 and 1.1.3
illustrates the changes of the lhsaniah Iskandariah Mosque located at Kampung Kuala
Dal before and after the reconstruction. Hence, by applying the AR technology, we
able to reproduce the historical buildings in different time period, allowing the

observation of changes these buildings have undergone, fostering a deeper connection

with their evolution.

...........

e L 9
Figure 1.1.2: lhsaniah Iskandariah Mosque Figure 1.1.3: Ihsaniah Iskandariah Mosque after
before conservation (2009) conservation (2009)

Furthermore, the challenge of heritage conservation is exacerbated by the neglection

on the repairment process and environmental factors such as air pollution,

4
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which accelerates the deterioration of heritage sites. The ravages of time and
external uncertainties can cause the degradation of historical buildings [19, 20]. As
stated in survey research by Kamal et.al, Malaysia has a rich legacy of historical sites
and there are nearly 39,000 historic sites built only between 1800 and 1948 (Refers to
Table 1.1.1). These huge number of “pre-war buildings” is impossible to maintain in a
regular basis, which cause the losing value and decay [21]. The Federated Malay
States Survey Department building, once an important place to produce detailed
surveys of British Malaya and the Straits Settlements that was built in 1910, faced the
collapse of the spire on one of its domes in 2018. Although the building is registered
as national heritage and put under National Heritage Act 2005, poor management has
left the buildings in disrepair [22]. In result, neither the tourist or local people be able
to visit these historic buildings due to under permanently maintenance status or being
destroyed, nor they are able to take the picture of it. The project seeks to utilize the
AR technology to enable the interaction between user and 3d models of these
historical buildings through different angles. The interaction process not only
increases the awareness about preservation, but also encourages virtual exploration
when on-site visits are unfeasible due to maintenance or destruction, even taking the

picture of it.

Table 1.1.1: The Distribution of Pre-War Urban Buildings in Malaysia

No States No of Historical Buildings Percentage of Historical Buildings
1 Penang 5,057 24.30%
2 Perak 3,351 16.10%
3 Johore 2323 11.20%
4 Malacca 2177 10.50%
5 Kuala Lumpur 1,763 8.40%
6 Kedah 1,262 6.12%
7 Selangor 1,166 5.60%
8 Sarawak 1,010 4.90%
9 Negeri Sembilan 999 4.80%
10 | Pahang 831 4.00%
11 Terengganu 420 2.00%
12 | Kelantan 373 1.80%
13 | Perlis 25 0.10%
14 | Sabah 10 0.05%
Total 20,787 100.0%

Source: Idid (1995).

As the time passed, the profound historical significance of architecture heritage
gradually fades from public view. Decrease of interaction and connection between

the society and historical building resulted in a gradual erosion of cultural
5
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understanding and appreciation. From the study conducted by Ummu Liyana Halim et
al, they found that the local community of George Town only have moderate levels of
awareness towards the preservation of heritage buildings [23]. There are still some
spaces for improvement as historical buildings have huge value even for educational
purposes, and the cultural of architecture heritage should passed from one generation
to another. Although Malaysia a multicultural country, it still challenging for people
to experience when visit these places due to the communication gaps and language
barriers. They may be struggling when try to understand the background story of
historical buildings. Through the augmented reality historical building system, we
able to fill the connection gap by with immersive AR experiences and reconnect them
to the history, sparking interest and appreciation for architectural heritage. This is also
helpful to increase the user interest and awareness of the cultural and educational

significance of the heritage.

1.3 Research Objectives

The project goal is to produce an augmented reality (AR) system for mobile
applications to provide immersive experiences, in-depth exploration, and engagement

of historical buildings to the users. There are 3 objectives for this project.

1. To develop a mobile application with the AR technology implemented to
reconstruct the various appearance of historical buildings
This objective is to create a user-friendly mobile application with the
employment of AR technology to provide users with captivating immersive
experience of historical buildings. It ensures the individuals who not familiar
with AR technology also able to experience historical buildings from different
eras and leave a memorable moments after using the application. By
combining the 3D models, historical information, and AR functionality, the
application can reconstruct the visual appearance of these buildings. Each
building’s evolution over various renovation periods can be display and show
to the users based on how detailed the availability of the information, allowing

them to make compare and contrast.
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2. To preserve and document historical buildings
This objective is to preserve the collected information within a digital space.
Compared to traditional paper-based documentation, digital storage is more
secure and have permanent life-span to store the data. The application not only
focus on the AR capabilities, but the application can contribute to the
educational and cultural by allowing the accessibility of these historical
literature records to both current and future generations to access, fostering a
deeper understanding of the architectural legacy.

3. To provide high accessibility and interact with historical buildings
This objective emphasizes on increasing interest and interaction with historical
buildings. The digital platform is easier to attract modern people, inspiring
them to explore historical heritages. The Pokémon Go [24] is one of the cases
that seen in a successful and phenomena to use the AR technology to engage
the people in participating outdoor activities. Indirectly, it shows what AR-
based applications is capable of. The application aims to designed to resonate
with the potential target users and providing multi-language. It ensures that
users from different regions are able to understand and appreciate the context
of historical buildings including building background, architecture style and

significance of these heritage structures.

1.4 Project Scope and Direction

The project plan is to develop an historical building related AR application. The
mobile application development techniques and 3D modelling is used to building this
project. The target audiences of the project including novice users like newcomers,
citizens, and tourists. Therefore, the development concept is focus on the creation of a
user-friendly and welcoming platform. The final project is inclined to provide a
seamless experience for user to gain insights into historical building structure and
fostering familiarity with their historical significance through the implementation of
AR technology. This application is designed to cater to individuals with the interest of
AR technology and people who love the historical architecture, thereby offering

benefits to both segments.
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This project comprises six modules: the AR Module, Building Module,
Authentication Module, Map Integration Module, Bookmark Module, and Profile
Module. The AR Module serves as the core of the application, it allows the users to
visualize the 3D model within an AR environment. This module allow the projection
of 3D models to real-world surroundings if the suitable plane surface is detected.
Users can choose various 3D models corresponding to different historical buildings
and choose different variations to represent diverse timelines. The user experience can
be enhanced by interaction functionalities that allow them to resize the models with
either enlarge or shrink it, and the rotating functions that enable them to have a
different perspective of building in same location. Once the model is positioned, users
can explore it from different angles by walking around and get a close-up view of it.
They can also capture the image and share it on social media.

Besides that, the Building Module played the role of providing the details information
about the historical buildings. Starting from the listed state, the users need to select a
building of interest, prompting the system to display a list of available historical
buildings. After choosing a specific building, the system retrieves data from the
database and presents comprehensive information such as the building’s name,
historical context, architectural details, images, and so on. This module ensures that
users can gain a deep understanding of the historical buildings’ significance. For
convenience and interaction, the user can bookmark the selected building, or share
make the comment to express their feelings towards it. Then the user can access their

bookmark in the bookmark module.

The security and interaction are facilitated by the Authentication and Profile Module
to ensure the user have a safe environment in engage in experiencing the application.
We allow the user to experience the application in either authenticated user or as a
guest, which increases the flexibility. The user can perform the changing of username,
email, and password through profile module. Consider the access to wider user, the
profile module also provides multi-language support, increase the accessibility, and
enable more user to appreciate the cultural significance of historical buildings through

proper understanding.
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The Map Integration Module Visualizes the locations of historic buildings through
geographical data, allowing users to see where they are located. Users can also access
their own location data in real-time updates and identify the distance between them
and selected historical buildings through a navigation line on the map.

The overall aim of this project is to create a mobile application that foster curiosity
and appreciation for Malaysia’s architectural heritage. Through these modules, the
application offers a whole new experience to the user and allowing them to virtually
step into the past and uncover the stories behind these historical treasures.

15 Contributions

The project aims to make significant contributions to the fields of augmented reality,
historical information preservation, and user engagement. First and foremost, the
augmented is one the latest technology that allows the user to enjoy immersive
experiences in interaction with the virtual world. The combination of 3D modeling,
real-time interaction, and historical data allow the application to tailored and blend
these together to introduce an innovative way for people to go on a new journey of

exploring old historical buildings with new technologies.

Besides that, the project contributes by digitizing and preserving valuable information
historical buildings. The long past of the time makes the preservation of the historical
buildings more important, we can capture the historical backgrounds, architectural
details, and other information in digital form through this project to ensures that the

knowledge and essence of these buildings are able to conserve for future generations.

Other than that, the project designs the interface in a user-oriented way and high
accessibility able to attract a wider audience to try out the application. Increasing of
the user accessibility can allow the promotion to the exploration of historical
buildings and receive high appreciation from them to these unique and old
architectural buildings.
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With the proper preservation of the historical content and the features of interactive
AR experiences, contributes it’s to the enrichment of education and cultural values.
Not only it is a platform that offers the user with the opportunity to interactive with
historical buildings, but also encourages the exploration and curiosity spirit from the

future generations to eager to know this knowledge.

In short, the projects contribute to facilitating the connection between the community
and the historical buildings with the help of technology. Reaching into virtual

environment for a digitally and modernly way of experience the past.

1.6 Report Organization

The details of this research are shown in the following chapters. Chapters 2 delves
into a comprehensive literature review, examining existing applications in the field to
analyse their mechanisms, strengths, and weaknesses. In Chapter 3, the proposed
system methodology will be presented, detailing the chosen system development life
cycle. This chapter also outlines functional requirements, database design, system
design diagrams like user flows, storyboards, wireframes, ERDs, use-case diagrams,
activity diagrams, and system architecture diagrams. Following this, Chapter 4
showcases the preliminary work accomplished during FYP1, focusing on system
design, including system block diagrams, module specifications, and the development
of 3D building models. Moving forward, Chapter 5 discusses the system
implementation phase, covering hardware and software setups, configuration details,
system operation procedures, and addressing implementation challenges. Then,
Chapter 6 shows the system evaluation and discussion, conducting thorough testing
and assessing performance metrics to conclude the project with a comprehensive
summary and remarks. Lastly, chapter 7 will be the final chapter and delves into the

discussion, novelty of the project, future work, and concludes with a summary.

10
Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2

CHAPTER 2

Literature Reviews

To understand the concept and ideas to generate a more comprehensive AR historical
building application, the five related applications and articles are reviewed and
analyzed, which includes ARCHEOGUIDE project, West Java AR application,
Cinema “Sever” restoration filter, Hong Kong Heritage Conservation Education
Mobile Application, and London History AR These five applications are mainly
utilize the AR functionalities to perform functions that similar with this project. Each
application’s will be studies to verify its strengths and weaknesses from the

implementation and functionality aspects.

2.1.  Review on Similar Application
2.1.1 Review on ARCHEOGUIDE project

Introduction

The ARCHEOGUIDE project that developed by Vassilios Vlahakis et al in 2001 [25-
26] represents a significant advancement in the field of AR applied to heritage and
archaeology. It is an IST project that focuses on enhancing experiences and
archaeological research of cultural site visitors. The project aims to create an
innovative Augmented Reality (AR) system that overlay virtual reconstruction,
historical context, and multimedia content onto ruined real-world archaeological sites
and historical buildings through art visualization technology and mobile computing.
The flow of information satisfies both professional and recreational users through user
profiles from archaeological research, education, multimedia publishing, and cultural
tourism. This approach offered the potential to link the modern technology with the
cultural heritage, providing visitors and researchers opportunities to explore it in a

unique way.

The ARCHEOGUIDE project has features of muti-model user interfaces and
personalization. The architecture of the system is using the client-server architecture,
with three main components: the Site Information Server, the Mobile Units, and the
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Communication Infrastructure. The Site Information Server as a central hub, consists
of the Authoring Tool, the GIS Authoring Tool, and Data Manager (DBMS) which is
built on Oracle 8. It houses multimedia relational database that collect the essential
information such as audio-visual resources and textual information. The database has
a query function to retrieve data based on different attributes. The stored data content
is accessible by the mobile unit according to the preferences, position, and selected

tour of the user.

The second component is the Mobile Units, developed using C++ programming
language. These units implement three different MU, including laptop, pen-PC, and
palmtop computer. The special AR Head-Mounted Display is requiring for the site
visitors use in conjunction with the mobiles units to augment the 3D model. Equipped
with a DGPS, the MU devices can collect the user location data precisely, it is a
crucial step to determine user’s position and orientation. The utilization of the phase-
correlation image registration technique enables the calibrated image retrieved from
the system with the live video captured by the user’s heading camera. As result, the
3D VRML model that adapted the rotations, translations, and scaling of the

reconstructed ruins can be generated and rendered on top of the live video image.

The Communication Infrastructure of ARCHEOGUIDE has two wireless networks.
The first network establishes communication between the Mobile Units and the Site
Information , enable the data transfer of audio-visual content between these
components. The second network is a point-to-point wireless link to connect signals
from DGPS reference station to the Mobile Units’ DGPS receives, ensuring accurate

positioning.

Figure 2.1.1 illustrates the natural view from the tourist’s viewpoint while Figure
2.1.2 illustrates the reconstructed ruins in an augmented 3D model that view from AR

glasses.
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Figure 2.1.1: The Original Image of Temple of Figure 2.1.2: The Augmented Image of
Zeus, Olympia Temple of Zeus, Olympia
Strengths

The system utilizes the Olympia, Greece ‘s cultural material on an archaeological site
and superimposing virtual reconstructions, successfully generate the 3D models of the
ancient site. This visual augmentation with new technology enhanced the visitor
experience to get a deeper understanding of historical context. The multimedia
content, historical information within the AR experience enhance the visitor’s
curiosity, leads to the increase of education impact. The project emphasis on the
preservation of the historical sites and buildings, while promoting awareness,

engagement, and appreciation among the visitors.

The system introduces some interesting features. During the visual content download
phase, the application provides navigate assistance to help in identify user current
location and orientation. Next, the audio commentary includes as extra element and
presents though specialized augmented reality interface to enhance the connection of
user with their surroundings. The system’s design also extends to the backend, with a
simple interface for updating the latest research and relevant content in the field.
Notably, the GIS Authoring Tool further enhances the system's performance, offering
greater flexibility through basic graphical operations such as zooming in or out, and

distance measurement.
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Weakness

The study is conducted before the population of mobile, resulting in the selection of
disparate MUs such as laptops, pen-PC, and palmtop computers. This approach led to
verifying performance levels and lack of consistency among devices, and potentially
affects the overall user experience. The use of different devices introduced
complexities and disparities in the capabilities of each MU. For example, the lightest
version Compaq iPAQ Colour Pocket PC lacked DGPS receiver, preventing users

from viewing their orientation and position.

The user evaluation also faced some challenges, particularly among elderly and
southern European users. The elderly first reported that they felt uneasy and
discomfort when approaching the system for the first time. Next, some elderly and
southern European users complained about the limited language selection, which
posed a barrier for users, particularly those whose languages were not supported. The
project is open mainly for Europeans, there are only English and Greek language was
supported.

This project funded by European Union is extremely resources intensive and costly in
terms of the resource’s usage and development. The limited number of various
hardware such as MU devices and AR Head-Mounted Display, is heavily restrict the
number of users to use it at the same time and. Not only that, using multiple
equipment at same time can be troublesome and complex in getting a good
experience. Another limitation is the project only providing in-site experiences, which

cause the problems of unable to accommodate current environments.

Recommendation

The limitations of this project can be resolved by developing a mobile application.
The sifting to mobile applications can solve the problem of varied Mobile Units and
improve user consistency. The conversion of application increase the user

accessibility to the AR functionality through their own smartphones or tablets at
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anytime and anywhere. Which increase the portability and standardizes the user
experiences in engage with 3D models, historical context, and corresponding
multimedia content. The application with the extra language added ensure users from

various region can access the historical information in their preferred language.

15

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2

2.1.2 Review on Mobile-based Augmented Reality in West Java
Introduction

Syahbanlar Rofiah et al. have developed a mobile AR learning media, which aims to
facilitate the utility of technology in delivering learning media for historical buildings
through AR and VR demonstrations [27]. The application not only involves the
creation of models for historical buildings but also integrates pre-existing and free
applications to augment the learning experience. For instance, Google Street View
and a VR-based YouTube channel has incorporated into the application to enrich the
learning content related to historical buildings in West Java, Indonesia.

The software used for developing the AR-related prototype were Vuforia, Unity, and
Blender. Vuforia is a software for developing AR technology that has the features to
do image recognition and developed image recognition. Several hardware components
were applied to ensure the system architecture work properly. First, the camera is
used to ensure efficient capture of every frame of the tracker. Second, the Image
Converter responsible for converting camera formats into formats detected by
tracking and Open GL. Third, a computer vision algorithm designed to detect and

track real-world objects through the video camera.

The procedure of the system includes two parts. Initially, the user selects the building
model from the building menu interface on their smartphone. The menu displays four
selections: AR Camera, Museum Information, Building Information, and Temple
Information, presented in the Indonesian language (Refers to Figure 2.1.3). The
interaction between objects and learning media primarily placed within the AR
Camera Page. Each of the information pages will display the corresponding famous

historical site in Java.

In the subsequent phase, another smartphone equipped with the AR application is
employed. Users need to navigate from main application page to AR camera menu

(Refers to Figure 2.1.4). Through the capturing and tracking process, carried out with
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a second smartphone, the application generates the appropriate 3D model of the
selected historical building (Refers to Figure 2.1.5). This interactive approach fosters

a deeper understanding of West Java’s cultural heritage.

Media Pembelajaran
Bangunan Bersejarah
Di Jawa Barat

,PL‘!lllk‘llﬂlml Bﬂ]llllmﬂ}l BK‘!‘S[‘;M'ElI

FDiJ'nu“Tm Barat

Figure 2.1.5: Generated Boscha building in Bandung, West Java

Strength

Because of the difference in sizes and scales expectation, compared to [25-26], the
project implement marker-based AR instead of superimposition AR technologies. The
image recognition AR, also known as marker-based AR is suitable and align with the

project’s core objectives to create a full-scale 3D Model of the mini historical
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building in front of the developer, teacher, and others. This approach allows the
movement and display of the model from various angles where the 3D model display

at fixed location above of the marker.

Next, the interface design of the application main page has a simple navigation design
that is friendly for individuals new to AR experiences. Other than display of the AR
object, the provision of addition links further enriches user’s experience. For instance,
Google Street link are provided for each particular historic building, enabling users to
access the 3D locations and view geographical context. Similarly, a VR link from

YouTube Channel are provided to view 3D interior view of historical buildings.

Weakness

The biggest weakness of the project is the application of marker-based AR with
simple display function. It introduce the limitations in terms of scale and size and may
potentially restricting the scope of historical structures those on a larger scale.
Although the application serves the purpose of delivering learning media, but it only
involves the simple information of historical buildings other than display the AR 3D
model. Furthermore, the application also suffers from not having much language
option to the users. The user that does not understand the Indonesian language will
face the problem of not understand the historical context behind each museum and
each historical building.

Recommendation

Some of the features can be updated to reach the expectation of the user. While
providing a more details information of historical building to enrich the overall
content, the users can choose to view the multimedia information such as image and
video. Besides that, the function such as scaling and rotating can increase the
interaction between the user with application. Lastly, update of the language-
translation function can help non-local users and enables of 3D model adjustment

function.
18

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2

2.1.3 Review on Restoration of the Cinema “Sever”
Introduction

The work conducted by E M Tomilina et al. [28] uses AR to recreate the facade of
culturally significant heritage architecture, cinema “Sever”. The implementation

consists of a few research activities,

including bibliographic research, on-site investigations, retrospective analysis of the
territory and the object, and the development of a 3D model of the object. Different
from [27], they export their AR creation on a digital platform (Instagram) and

amplifying the reach and accessibility of the restored architectural marvel.

The “E.K. Plotnikova’s city estate in Arkhangelsk Cinema” 1903-1915, was select as
the target subject of research for the cultural heritage of regional significance. They
apply the superimposition AR through the Spark AR Studio. This approach involved
selecting two distinct image references points as the target to superimpose the 3D

virtual object on it. Figure 2.1.6 and 2.1.7 illustrates the photo-fixing point 1 and

photo-fixing point 2:

Figure 2.1.6: Main fagade of the cinema Figure 2.1.7: Main fagade of the cinema

“Server” — fixing point | “Server” — fixing point Il

In addition to the utilization of Spark AR Studio for AR implementation, other tools
were used to assist the creation of this AR experience. Autodesk AutoCAD and
Autodesk 3ds Max Design 2009 were created a drawing of the main texture in the
form of 2D curves, which were then imported into a 3D modelling software to create
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a realistic 3D model of the cinema. To enhance the authenticity of the model, Adobe
Photoshop was used to superimpose the relevant parts of the modelled object’s
appearance. The post-processing phase later applied to Spark AR Studio as a filter
effect.

Figure 2.1.8 and 2.1.9 illustrates the outcomes of applying the product of the work,

overlay 3D model of the backyard power plant, and the cinema “Sever”.

Figure 2.1.8: The augmented image of backyard power plant, 1908-1913

Figure 2.1.9: The augmented image of the cinema “Sever”, 1951

Strength

The application of marker-based AR has a huge advantage compared to markerless
AR. They choose the launch the augmented 3D model on Instagram as a filter, the
publicity of the filter easy to attract the local visitor in trying the new technology, and
marker-based were perfect for first-time AR users. Compared with markerless AR,
marker-based AR has the advantages of having higher accuracy and lower production
cost [28]. For example, the scale of the augmented model will adjust automatically
based on the distance of the camera from the building.
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Weakness

While the application of filter the superimposition AR gives several advantages, there
are also some disadvantages in the case of this filter project. Unlike [25-27], the
reliance on physical markers necessitates a direct line of sight between the user’s
device and the markers themselves. This limitation can restrict the flexibility and
mobility of AR experiences, since the user need to travel to corresponding locations

where marker is placed to make an interaction.

The selection of this project as a filter has the potential functionality being constraint.
Filter with the auto detection and scale adjust autonomy lacks more advanced features
support beyond basic scaling adjustments, it limits the users have more interaction
and customization their experience with the AR content. Additionally, filter’s
emphasis on leisure and casual engagement, it lacks the depth of historical context
and description of any information about this cinema “Sever”. Although it does
contribute to the filter’s characteristic of simplicity and accessibility, but the potential
information reservation is not possible. Thus, the users cannot increase their

understanding and appreciation of the presented historical building.

Recommendation

Instead of using the filter to deploy the AR functionality to attract the people in
increasing the accessibility, it would be more recommended to have a dedicated AR
application. The application not only can house the augmented 3D model of the
cinema “Sever” while also incorporating with historical information of the building.
Besides, the addition of interaction features can allow the user to customize their
interactions through exploring in different angles through the camera moving with the
combination of scaling and rotating or view the changes of the building in different
time periods. To attract the user in visiting this place, the address or other related
information also can attach to the application.
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2.1.4 Review on Hong Kong heritage conservation education application
Introduction

Lap Kei Lee et al. introduces an intelligent mobile application for heritage
conservation education in Hong Kong [29]. The application is focus on providing a
comprehensive tour guide. Thus, it has implemented different technologies to enhance
the functionality. The developers map the locations of heritages to allow the
visualization where the heritages is located. This approach allows the large-scale
coverage of heritages in Hong Kong. The location coordinates and associated heritage

information, including images and descriptions from the server.

On the client side, there are a few components. The integration of heritage map with
Google maps facilitates the retrieval of heritage coordinates, enabling the display of
pin markers on the corresponding geographical locations. (Refers to Figure 2.1.10,
Figure 2.1.11). After user’s selection on a heritage location, the application navigates
to the corresponding heritage information page. Here, user can access the textual

descriptions and visual representations of the heritage (Refers to Figure 2.1.12).
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Figure 2.1.10: Heritage Map Figure 2.1.11: Heritage Map Figure 2.1.12: Heritage
(default) (selected marker) Information Page (default)
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Moreover, the application incorporates AR cameras and Al recognition components
to offer users novel and engaging experiences. This technology adds a layer of
interactivity, enabling the users to delve deeper into the cultural significance of the
heritage sites through immersive exploration.

Strength

In comparison to previous [25-26] and [28], the Hong Kong heritage conservation
education mobile application adopt a simplified yet effective methodology to achieve
similar effect. The application focus on enabling the users to understand the
transformations and evolution of the heritage. The developers identify the precise
locations and viewpoints where historical photos were captured and take a present-
day view of the historical photograph at the same location., create a side-by-side
comparison on the heritage information page (Refers to Figure 2.1.13). They can
either slide left or right to view the past and present visuals. Besides that, the heritage
information page have a voice guidance feature provided, enhancing the auditory

experience for users. It also serves as alternative mode of engagement.
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The application utilize the AR cameras, provide an augmented reality experience that
overlays historical and heritage image onto the device. This augmented historical
image can be overlay with the camera’s view, allowing users to blend it with their
real-world environment and ascertain how the past view corresponds with the present
(Refers to Figure 2.1.14).

On the other hand, the Al technology further enhances the user experience by
enabling them to upload a photo from device, then the system will employ Al to
identify shared elements between the uploaded image and historical photographs. This
feature provides users with insight into the development and changes that have
occurred over time, thereby fostering a deeper understanding of the heritage’s

evolution (Refers to Figure 2.1.15).

Weakness

While the Hong Kong heritage conservation education mobile application have their
own creativity in promoting the heritage to the public, there are still some limitations.
One of it is the utilization of AR technology to present historical images alongside
current views within the camera view. This approach only allows the user to get a

rough view of the past historical buildings and heritage sites due to several reasons.

First, the effectiveness of this approach relies heavily on the availability of historical
photographs capturing the heritage during different moment. There will be potential
problems where such images are lacking or inaccessible, the application is unable to
provide users with a comprehensive visual representation of the site’s historical

significance.

Secondly, the presentation of historical images in 2D format onto the camera view
may hinder the depth of interaction between users and the heritage sites. This could

potentially decrease the attractiveness of user experience and engagement.
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Furthermore, the application’s current design lacks support for multiple languages, a
limitation shared with the system discussed in [24]. This language constraint is crucial
from the tourism aspect where the tourists and visitors can only have limited
understanding and accessibility. In short, although the application successfully
offering informative approach to heritage conservation and promoting it, but the way
they handle the AR historical images showcasing and language limitations can restrict

them from deliver experience for users.

Recommendation

To enhance the application’s engagement and interactivity, a more robust AR
implementation could be explored. The transformation of 2D display to 3D model-
based would provide users with a more immersive and lifelike experience of the past
historical buildings and heritage sites. This approach could involve the creation of
virtual reconstructions based on historical data, enabling users to explore and interact
with detailed 3D models within the application. For example, the visitor can move
around the historical building and have “zoom in” or “zoom out” function to have a

better picture of the whole heritage.

To address the issue of lacking historical images for some heritage sites, the
application could collaborate with user-generated content. By encouraging users to
contribute historical photographs, the application could expand its database and
ensure a more comprehensive representation of historical buildings even when official

historical images are unavailable.

Furthermore, to broaden the application's accessibility, the implementation of
multilingual support is recommended. Offering content in multiple languages would
enable a wider range of users, such as tourists, to engage with the educational material

and fully appreciate Hong Kong's rich cultural heritage.
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2.1.5 Review on London History AR
Introduction

The London History AR app [30], developed by Octagon Studio offers a journey
through time by merging historical content with modern technology. Centered around
London city around London city’s rich heritage, the application leverages AR to
transport users to different eras digitally, allowing the exploration and appreciation of
historical evolution of the city. The integration of London historical data and city
maps creates an immersive experience that connect the past and present. The figure
2.1.16 shows the marker used in this application to display the AR content, providing

users a tangible connection to London’s history.

Figure 2.1.16: London Marker

The London History AR application creates different path for user to access the
history of London. The user can select to either view the specific historical details, or
they can access immerse themselves in a timeline mode that spans from year 190 to
the present day. This timeline modes overlays comprehensive historical information,
including the 3D models (Figure 2.1.17), detailed 2D art (Figure 2.1.18), videos, and
360-degree panoramas onto the augmented map.

— ]

Figure 2.1.17: 3D model of old Saint Paul’s Figure 2.1.18: 2D Map and King portrait
Cathedral in 1300 during 1666
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Strength

The development of the London History AR application involved detail attention to
historical accuracy and detail. Through the incorporation of various media elements,
ranging from audio, animation, 2D items to 3D items, enhances the educational value
of the application. By providing users with a multi-sensory experience, the app
ensures that historical information of London is both engaging and information.

The application’s flexibility in one of its strengths. Users can navigate through the
interactive timeline, prompting relevant content to augment onto the London maker.
This content can include introductions to King or Queen, the exploration of iconic
buildings during specific eras. The inclusion of little pin icon facilitates efficient
selection, enabling user to quickly identify and select specific buildings. Furthermore,
the availability of 360-degree panoramas enhances the immersive nature of the

experience, granting users an insight into the historical structures.

Weakness

The application does possess some weakness. The reliance on markers as the primary
interface for accessing augmented content may limit the user experience. Users need
to have another medium to get the access to marker such as print it out or another
device like phone or pc to display the marker, which would limit the user experience
for those who unable to reach the condition. Additionally, the application’s focus on
London’s history confines its scope to a specific geographic area, potentially

excluding users who are interested in exploring historical content from other regions.

Recommendation

To address the weaknesses and enhance the functionality of the application, there are
a few functions can be considered. First, introduce the expansion that introduces
historical content from other places. This can achieve through the collaboration with

other historical experts and institutions from corresponding places.
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Besides that, the application can either allow the user to generate their own marker or
transform to markerless AR. With the capability to generate their own marker, can
foster engagement, customization, and personalization while lower the barrier to
access AR mode. On the other hand, the markerless AR does not require any of the

marker, instead it just detect the plane and display AR content to the user.
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2.2 Comparison between similar applications

Table 2.2.1: Comparison of reviewed AR application in literature review

v (Filter-based)

X

Application

Application

Instagram filter

Application

Application

Application
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Marker-
Superimposition | Marker-based | Superimposition | Markerless Markerless
based AR
Fixed Fixed Fixed Fixed Flexible Flexible
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CHAPTER 3
System Methodology/Approach

3.1  System Development Life Cycle

Development approach plays an important role in developing a good application. Fail
to proper planning with the development process can cause issues such as bad
development schedule and consuming development process, eventually result in poor
quality software. In this project, the SDLC model is selected to ensure cost effective
and time efficient process to process the build a high-quality application. The SDLC
not only can minimize the potential risk during the development process but ensure a
consistent and systematic management framework for every stage of the software
development process. Based on Aziz [31], there are difference software development
lifecycle models, including waterfall model, RAD model, spiral model, V-shaped
SDLC model, Agile model and so on. The project will focus on comparing the 3
major categories of methodologies.

3.1.1 Structured Design Methodology

Structured Design Methodology, often referred to as the waterfall methodology, is
one the classical software for software development. It regarded as basic foundation
for all models for controlling process of software development [31]. The phases
include planning, analysis, design, implementation, and system creation. This
methodology follows a straightforward and linear approach where each phase depends
on the completion of the previous one. The non iterative feature of this methodology
makes the returning to the previous phase is too costly. The proper planning and
documentation are crucial to minimize potential changes throughout the project
lifetime to ensure the project is well-defined, well understood and maintain no
changing requirements over the project lifetime. These factors resulted in each phase
take a long time to develop before entering the next phase including getting approval
from relevant personnel. Therefore, it is suitable for projects which is complex, and

require high duration, budget, and manpower.
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3.1.2 Rapid Application Development

On the other hand, the RAD models is focus on faster development environments. It
has two methodologies fall under this category, which are phased development and
prototyping [32]. They allow flexibility and changes at any phases in response to new
requirements. For phased development, it break the development process of overall
system into a series of versions that are developed sequentially. The most important
requirement will be added to the first version of the system and will continue refine
and add new ideas to it phases after phases until the system is complete. For
prototyping, it also split into several steps. In the business modelling state, the focus
in on collecting broad requirements through collaboration between clients and
developers. A preliminary prototype is created during the prototype phase to give a
rough presentation to the client, any feedback from the client will shapes the future
requirements. The actual development will only begin after the finish of the prototype
phase. It is suitable for the user who has well-defined and stable requirements from
the beginning of the projects [33].

3.1.3 Agile Development

The Agile Development module follows an iterative and incremental approach. There
are a few methodologies fall under this category, which are extreme programming and
scrum [32]. From the overall agile development process, each of the module
development is organized into time-boxed iterations called sprints. The developer first
needs to communicate with the stakeholders to determine the sprint goals and select
user stories for each sprint backlog. The team members works on design, development,
testing, integration process based on user stories on each sprint cycle. At the end of
each sprint, outcomes are delivered for stakeholders review and feedback. This
iterative development and continuous improvement process ensure the final product
quality. Although it focus on speedy development process, but some of the system’s
potential functionality have the risk to be sacrifice. It is designed to handle the

projects with evolving or unclear requirements [33].
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3.1.4 Selecting the Methodology

Waterfall development models, RAD development models, and Agile development
models each have various characteristic and functionality on the process of delivering
the final product to the customer. Table 3.1.1 from [34] list out the major differences
between them.

Table 3.1.1 Development Models Comparison

RAD Waterfall Agile
Builds a functional, working | Emphasizes intensive planning Builds the app by breaking
model of the application in the and follows through on set down large objectives into
fastest possible objectives smaller ‘sprints’
Perfect for projects that Projects are thoroughly Helps develop projects in
require the shortest time to planned, and execution is periodici : ;Tllllti s,tones or
complete typically time-consuming b

Can adjust to changing Does not allow for changes Can quite easily adjust to

requirements once planning is done changes even at later stages

Involves clients throughout the | Only involve clients during the | Involves clients throughout the

development cycle planning stage development
Prioritizes functionality over Considers all aspects of the UI/UX takes as much priority
aspects of UI/UX app before deployment as functionality

There are a few factors need to be taken into consideration before making the decision
of selecting the best methodology. First and foremost, the project is focus on creating
an historical building AR application. It is relatively small project to develop and
should adopt a methodology that accommodate flexibility and evolution. The Agile
approach allowing us to iterate and adapt as needed to ensure that the final product
align with our objectives and vision. Unlike waterfall methodology, where its limit by
sequential phases to make further modifications if everything is set, the Agile
approach can allow the refinement of the requirement and fine-tune every element

until it becomes ideal.

Although both RAD and Agile both believe in iterative approach and customer-
centric approach, the Agile is more emphasis on user involvement and feedback then
RAD approach to accommodate any evolving or uncertainty requirements in the
future. Considering the visual and interactive nature of an AR application, it is

important for refining user experiences and interactions [33].
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Based on above considerations, the agile development methodology is selected.

3.1.5 Methodology Implementation

For this project, the Agile model from [32] is introduced (Figure 3.1.1) due to its
characteristic on quick iterations and customer centric approach to develop software
applications. It consists of five stages, which are planning, analysis, design, and

implementation phase.

l

Planning
Analysis
System

Design

Implementation

Figure 3.1.1: Agile Methodology Diagram

Here’s a brief overview of the implementation of RAD in every phase for this project:

Planning Phase
During the Planning Phase, project objectives, scope, and requirements are defined
after conducting through research on project background and problem statement.

Analysis Phases

The Analysis Phase will start after finalizing the planning phase. This phase will focus
on determine the user requirements or confirming core functions for implementation.
This starts with gathering preliminary requirements through a questionnaire, which
mainly focus on university student as the target audience. The existing applications
and related articles will be reviewed to benchmark and extract useful functionality to
incorporate into the project.

Design Phase
The Design Phase focuses on creating a clear picture of user interactions with the

software. Various diagrams will be used to visualize these interactions. The
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application’s interface will also be designed. The feedback will be collected from
relevant personnel to refine the design and ensure alignment with their needs and

expectations.

Development Phase

The core of the project lies in Development Phase. Based on the gathered
requirements and the diagrams, the functionality will be separate into different
modules and start the development. Each iteration will involve making the
modifications, adding new features, and addressing any changes in design or

requirements.
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3.2  Functional Requirements

The survey is conducted to examine the factors that cause respondents to have less
engagement with the historical buildings. By understanding these causes, it benefits in
develop solutions to improve their interest and engagement. There are total of 27
questions to gain the opinion of respondents. The questionnaire is created through the
Google Form and distributed to the public with target audience of university students.

In total 32 respondents participated in the survey.
3.2.1 Demographic Information

The basic information of respondents is collected, including the age, gender, highest

education level, university name, and living state.

Age

32 responses

®17-20
®21-25
26 and above

78.1%

Figure 3.2.1: Age Pie Chart

In Figure 3.2.1, the majority respondents focus on age group of 21-25 years old with
78.1%. A smaller portion, with 12.5% allocation are 26 years old and above. While

9.4% of the respondents belong to 17-20 years old group.

Gender
32 responses

® Male
® Female

Figure 3.2.2: Gender Pie Chart
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As shown in figure 3.2.2, 56.3% of the respondents are female and 43.8% of the

respondents are male. It is quite balance in gender distribution of respondents.

Highest Education Level

32 responses

@ Foundation

@ Diploma
Degree

9.4% @ Master

@ PhD

9.4%

W

Figure 3.2.3: Highest Education Level Pie Chart

As shown in figure 3.2.3, we able to collect 62.5% of degree students, 15.6% of
diploma students, 9.4% for both master and foundation students, and 3.1% of PhD
students. It shows only the highest education level’s responses are collected and

ensure the alignment with our target audience

University Name

32 responses

8

6 7 (21!?%)

0
Chi Nan nation... Ipk college National Dong... The One Acade... UNIVERSITIT... UTAR KAMPAR Un...
HELP University NCNU TARUMT UM UsMm Universiti Malaya

Figure 3.2.4: University Name Bar Chart

As shown in figure 3.2.4, the respondents come from diverse university with the
highest percentages 34.4% of participants from UTAR. Next are participants from
NCNU, TOA, and UM with 6.2% for each. Following 3.1% for HELP University,
Heriot-Watt University, Monash University, National Taipei University of
Technology, NDHU, TARUMT, UKM, UNIMAS, UTM, UPM, USM, University of
Glasgow, Clazroom College, IPK College, and New Era University College.
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State
32 responses

@ Johor

@ Kedah

28.1% ® Kelantan

@® Malacca
@ Negeri Sembilan
4605 w @ Pahang
& @ Penang
\ @ Perak

12V

Figure 3.2.5: State Pie Chart

As shown in Figure 3.2.5, the collected responses from 8 different states. The Perak
and Selangor occupy the majority, which are 46.9% and 28.1%. Follow by Johor and
Penang for 6.3%, Malacca, Kelantan, Kedah, and Sarawak for 3.1%. It shows all the

participants are from Malaysia.

3.2.2 Results Analysis

The question 1 to 10 gain understanding of respondents’ habits and basic background.
Question 11 to 14 examines their knowledge on historical building. Next, 15 to collect
their opinions on the significancy. Lastly, question 22 to 27 will explore their

understanding of any existing technology integration with historical buildings.

1. Have you visited any historical buildings before?

32 responses
® Yes
® No
Maybe

Figure 3.2.6: Visitation Experience Pie Chart

The first question intents to know participants’ experience in visiting historical
buildings. Results show 68.8% of participants have visited the historical buildings
before, while 21.9% have not, 9.4% are uncertain whether they have visited such

buildings. This indicates that a significant portion of participants have engaged with
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historical sites, potentially have interest in cultural or historical experiences

discovered among them.

2. If you answer 'Yes'in Q1, please list out the name of the buildings you remember. ( Format:
Building1, Building 2, ... )

20 responses

A Famosa
penang heritage street art
so many of it , icant remember

Sultan Abdul Samad Building,Fort Cornwallis, A Famosa Fortress,
Chirst Church,Masjik Jamek,Istana Alam Shah,Sultan Abdul Aziz Royal Gallery

The wet market

Afamosa , B&E, ZER

Figure 3.2.7: Visited Building Answer

In second question, various answers were provided by the participant in providing the
building names. After analyzing the building list, the A Famosa is the most visited
historic building despite the historical sites not located in their own state. Several
participants had explored multiple historical buildings spanning across various states,
such as Melaka, Kuala Lumpur, and Penang, which further proves their interest in
historical exploration. However, there were also respondents who only visited
exclusively to historical buildings in their hometown. The reason may be due to

limitations and challenges they faced to get opportunities in visiting foreign state.

3. Do you still live in Malaysia?
32 responses

@ ves
@ No

90.6%

Figure 3.2.8: Living Status Pie Chart

The third question focuses on the current living status of respondents. A significant
majority of respondents comprising 90.6% currently resides in Malaysia, while
remaining 9.4% are living in foreign countries. This shows that there are some
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respondents may face geographical obstacles when they want to visit historical
buildings in Malaysia.
4. Based on the state you live, please list out the local historical buildings that you know. (Format:

Building1, Building 2, ...)

32 responses

KLCC, Dataran Merdeka

Stadthuys, A Famosa, Cheng Hoon Teng Temple, Church of Saint Paul, Christ Church, St John's Fort, Melaka
Sultanate Palace Museum

Sultan Abdul Samad Building
Kek Lok Si

Bukit Malawati

Figure 3.2.9: Local Historical Building Answer

Next question analyzes the familiarity of participants with historical buildings located
in their hometowns. The responses reveal that the majority of respondents possess
certain levels of knowledge of local historical sites. This finding shows there are
certain awareness and familiarity from respondents with historical buildings in their

respective regions.

5. How often do you visit historical buildings?

32 responses

@ Never

@ Occasionally
Sometimes

@ Often

@ Always

Figure 3.2.10: Visitation Frequency Pie Chart

The fifth question explore the frequency of participants in visiting to historical
buildings. The results indicate that a significant majority, 59.4% of respondents have
a habit of visiting historical buildings occasionally. Additionally, 25% of participants
sometimes participate in such visit, while 15.6% have never visited historical
buildings. It shows there are low but substantial interest from surveyed population to

engage in historical site exploration.

39
Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3

6. Visit to these buildings increase your interest to know their historical background.

32 responses

@ Strongly disagree
@ Disagree
Neutral
@ Agree
@ Strongly Agree

Figure 3.2.11: Interest Increase Opinion Pie Chart

In sixth question, we gathered respondents’ opinions after visiting the historical sites.
A total of 78.1% of participants expressed positive opinions about the statement, with
65.6% falling into ‘Agree’ category and 12.5% in ‘Strongly Agree’ category. There
are 18.8% remain neutral in their response. Although a single respondent who doesn’t
have any visiting experience disagreed with the statement, but it further highlights the
potential impact of historical site visitation to foster a greater appreciation and

understanding of history and cultural.

7. | visit historical landscapes only because of

32 responses

@ Participated in a trip with a scheduled
itinerary

@ | am curious about everything about
these places
9.4% Invited by my relatives and friends

@ Never visit any of them

Figure 3.2.12: Reason on Visitation Pie Chart

In seventh question, we gathered the motivation behind participants’ visits to
historical buildings. Among their experiences, 34.4% had participated in related trips,
while 31.3% expressed their interest in related historical building exploration. And
remaining 25% indicated that they had been invited by their friends and family for the
visitation. It shows the significance of social connections, where the role of

interpersonal relationships assists in shaping historical site visits.
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8. What are the reasons that stop you from exploring these ancient buildings in Malaysia?
32 responses

@ | don't have any info about the places
that have historical buildings

@ The historical buildings are located too
far

The process is very time-consuming and
exhausted

@ | never have any interest to begin with
@ | only interest in the historical building...
@ Peer pressure. Usually the peers are...
@ Busy and tired of study life

Figure 3.2.13: Obstacles in Visit Historical Building Pie Chart

The eighth question investigate the potential obstacles faced by participants to visit
historical buildings. The majority of responses can group into 3 categories, 43.8% of
them reflected the historical buildings are located too far from their residence place,
21.8% emphasis that they don’t have sources to access related info even they have
interest in visiting them. Another 21.9% expressed concerns of the whole exploration
process is time-consuming and exhausted. The solution to hinder these problems can
be the key solution to promoting cultural and historical exploration.

9. l usually get information of historical places through
32 responses

Social Media 26 (81.3%)

Television 9(28.1%)

My relatives and friends 13 (40.6%)
Newspaper
None

1(3.1%)

Internet 1(3.1%)

Figure 3.2.14: Info Resources Bar Chart

The nineth question we inquired about the platforms usually they rely on to get related
information. A majority of 81.3% respondents states they rely on social media as
primary source, and 40.6% get from their friends and family. And another 28.1%
from television. It shows the influence of new technology to advertising historical
information. Besides that, it further proves the important of social connections in

assist in spreading awareness about historical buildings to the public.
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10. How often do you use technology (online resources, websites, social media) to get information

of historical buildings
32responses

@ Never

@ Occasionally
Sometimes

@ Often

@ Always

Figure 3.2.15: Frequency of Using Technology to Access Information Pie Chart

In the tenth question, the respondents’ frequencies in using technology to access
related information is accessed. The largest portion 37.5% respondents occasionally
spend time searching for related information using technology. 28.1% of participants
sometimes engage in searching, there are 12.5% for each ‘Often’ and ‘Always’
categories. And a small percentage of 9.4% reported they don’t search for any of it.
The assessment of engagement levels with technology shows the potential of

technology.

11. How would you rate your knowledge of historical buildings in Malaysia?
32 responses

@ Very Poor

@ Poor
Average

@® Good

@ Excellent

Figure 3.2.16: Historical Buildings Understanding Pie Chart

Start from question 11, we examine the respondents understanding of historical
building in Malaysia. Most of the respondents with 87.5% in overall have reflects that
they have average or below average understanding of historical building, where
40.6% for ‘Average’, 31.3% for ‘Poor’, and 15.6% for ‘Very Poor’. The question 12

to 14 which select some historical buildings in Malaysia to test out their knowledge.
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12. Do you recognize which buildings this is? [1]

32 responses

@ Melaka Sultanate Palace Museum
@ Kedah Royal Museum

@ Muzium Diraja Kuala Kangsar
‘ @ Muzium Sultan Abu Bakar

Figure 3.2.17: Melaka Sultanate Palace Museum Recognition Pie Chart

13. Do you recognize which buildings this is? [2]
32 responses

@ Sultan Abdul Samad Building Clock
Tower

@ Birch Memorial Clock Tower
@ Tang Beng Swee Clock Tower
@ The Taiping Clock Tower

28.1%

Figure 3.2.18: The Taiping Clock Tower Recognition Pie Chart

14. Do you recognize which buildings this is? [3]

32 responses

@ Wong Ah Fook Mansion
@ Bok House
@ Chung Keng Kwee's Residence

@ Pinang Peranakan Mansion

Figure 3.2.19: Bok House Recognition Pie Chart

The first building, Melaka Sultanate Palace Museum is a historical building located in
Melaka and known for its unique design and high recognition. In result, achieved a
total of 75% correctness among respondents. This indicates that majority of them
have an average understanding of famous historical buildings like this.
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Next selected building is the Taiping Clock Tower, although part of Malaysia’s
historic buildings, it is not very famous compared to Melaka Sultanate Palace
Museum. In results, it only gained a correctness rate of 53.1%. While this
demonstrates recognition, it also suggests that there is space for improvement for

respondents’ awareness of less famous historical buildings.

Last selected building is the Bok House located in Kuala Lumpur. Despite its historic
significance to the growth of Malaysia, the mansion was demolished in 2006 due to
new building development issues [35]. In result, it only gets 37.5% recognition
correct from respondents. This shows the people are not familiar with the past
historical buildings and also highlight the importance of prioritizing the solution to
educate public about lesser-known historical buildings and their historical

significance.

15. How much do you agree about "historical buildings play a huge role in forming our cultural
heritage'?
32 responses

@ sStrongly disagree
® Disagree
Neutral
® Agree
@ Strongly Agree

Figure 3.2.20: Opinion of Historical Buildings’ Significance Pie Chart

From question fifteenth, majority of the respondents agreed and have positive view on
the role of historical buildings in forming our cultural heritage. Which consists of
78.2% positive responses in total with 56.3% of ‘Agree’ and 21.9% of ‘Strongly
Agree’. This shows the highly recognition and awareness of public about the

significance of historical buildings.

44

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3

16. In your opinion, how important it is to preserve information of historical buildings?
32 responses

@ Not Important At All

@ Slightly Important
Important

@ Fairly Important

@ Very Important

Figure 3.2.21: Significance of Historical Preservation Pie Chart

The question sixteenth queries respondents on their opinions regarding the

significance of historical buildings’ information preservation. While 9.4% of them

indicated that the statement only ‘Slightly Important’, the majority of them of total

87.6% expressed on the importance of this preservation. It shows our project value in

proper preservation of historical buildings.

17. What is your favorite historical building in Malaysia?
32 responses

2 (6.3%) 2 (6.3%)

1@ 1% [ (3.15(3.193.13. 193,193, 1%(3.1%;

(3493193193, 193,13, 19313193, 12(3.13.1(3, 19(3.193.193.1%(3.19

0
Thean Hou Temple Christ Church Melaka Melaka Sultanate Pala... Sri Mahamariamman T...  Water and Moon Te...
A' Famosa Eagle square Muzium Negara Stadhuys

Figure 3.2.22: Favorite Historical Building bar chart

18. Based on the Q17 answer, please provide the reason

32 responses

because | only been to A Famosa, and | first learn this building in primary school.
dun have

Spectacular western medieval ancient buildings

I love the design.

i like the culture and art it show me

Too pretty for the railway station and the place is very historical

This place has a unique sense of mystery, and | have left a good impression on previous trips with my
family.

Figure 3.2.23: Reason on Choosing Selected Historical Building For Q17
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In question seventeenth, we collect the participants’ favorite historical building.
Among the answer they provided, the A Famosa building is the top choice, which
selected by 25% of respondents. This finding shows that strong correlations between
the favorite historical building selection and the historical buildings visited by
participants. Through the reason they provided in question eighteenth, further
evidence that by gaining a deep understanding of historical buildings, can
significantly improve their interest and influence their choice of favorite historical

buildings through creating some memorable experiences.

19. Do you think it is important to educate the younger generation about historical buildings?
Please provide the reasons.

32 responses

Very important. It is not only a history, but also a gloricus moment. The prosperity and decline of dynasties
need us to remember and respect.

| think yep, cause if not,nobody going to know ‘it's still alive’. At the same time, learning historical buildings
is a part of knowledge. If people do not understand history,people will not be improved by history. (Sorry for
the broken English)

Yes , itis important bc can let younger generation knos the historiccal knowledge
Important. Because that is our country history

Important, this is about the culture of the nation, and memories of Malaysia. When a person does not have
a channel to find his roots, then we will not be able to recognize ourselves.

Figure 3.2.24: Opinion of historical building education value to next generation

This question analyzes the participant opinion on the importance of historical
buildings education. Without a doubt, all of them agreed and found it necessary to
educate corresponding knowledge to the younger generations. It shows them feel the
preservation of Malaysia history also part of our responsibility towards our country
and should ensure it passed on from generation to generation and not forgotten.
Which further increase the value and importance of our project in preserving the

historical information.
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20. What kind of method do you think should be taken to preserve the information about historical
buildings?

32 responses

Let more people know about history and culture, and do not limit age and identity. Learning and
understanding history is not a boring thing, but now everyone's understanding of histery is too rigid. Don't
just package history in paper and just to attract heat, but highlight its charm.

Renew history textbook Imao

did some promote video on tiktok to attract young generation.
social Media promotion
Education

Wide spread the beauty of histerical buildings through secial media to let more people know
Figure 3.2.25: Method for information preservation

21. Do you think it is good to have a mobile application that focuses on providing information about

historical building and their corresponding details?
32 responses

@ Yes
® No

. Maybe

90.6%

Figure 3.2.26: Mobile Application Development Opinion Pie Chart

In question twentieth, respondents shared their opinions on proper methods to
preserve historical information of buildings. Although different ideas were proposed,
we able to grasp the common general idea they provided, which is to increase the
accessibility to the information through easier platform such as social media,
information channels and so on. This is aligned with our project’s objective to

develop a historical building application with high accessibility.

Furthermore, a total of 90.6% of respondents expressed positive agreement with the
idea of developing a mobile application to address this need in twenty-first question.
This represents an indirectly confirmation from respondent regarding their acceptance
to have an application for historical building.
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Start from question 22, we will analyze the respondent understanding of AR

technology.

22. Regarding the Augmented Reality (AR) technology, how much you know about it?

32 responses

experience real-world environment with generated perceptual info

know a little bit

not much

Augmented Reality (AR) is an interactive experience that enhance the real world with computer-generated
perceptual information

Figure 3.2.27: Awareness of AR technology

Through question twenty-second, we able to get an insight into respondents’
familiarity with AR technology. The results show that only minority of participants
were able to provide a briefly explanation of what AR is commonly used for. The

majority of them have limited knowledge with AR.

23. Have you ever experience any AR application before?

32 responses

@ Yes
® No
Maybe

18.8%

Figure 3.2.28: Respondent AR experience

In question twenty third, it shows that only a small percentage, 18.8% of participants
were confident that they have prior experience with AR before. While a larger
proportion with 65.6% stated that they had not used any AR applications previously.
It shows that the AR technology is new to most of them if it applies to the application

and the awareness-building will be extremely important.
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24. If you answer 'yes' in Q23, please list out the names of the application.

9 responses

pokemon go
Pokemon Go

BNOW, pokemon go

Google Lens, Pokemon Go

Pokemon GO

Figure 3.2.29: Experienced Application Names

Among the respondents who indicated that they have experience in using AR during
question twenty-third, most of them mentioned the AR application was Pokémon Go,
a well-known game under Pokémon franchise with AR application applied [24]. Other
than that, the application such as BNOW and Google Lens also mentioned as AR
application they have used before.

25. Would you like to try it out if there is any AR application for historical buildings in Malaysia?

32 responses

@ Yes
@® No
Maybe

Figure 3.2.30: Opinion on trying AR application for historical building

26. Based on you answer in Q25, please provide the reasons.

32 responses

| am interested to see how well {or badly) technology might be applied to further promote our historic sites
New

Because | can see the building without the need to go there

can get different experience

Present to be more 3D and attractive

It would let me experience history without having to travel

Want to try something new that has never set foot in this field.

Figure 3.2.31: Reasons to try the application for historical building
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Despite majority of respondents stated that they lacked experience in using the AR
applications according to the responses in question twenty-third. But approximately
53.1% of respondents were willing to try if there is an AR application designed for
Malaysia historical buildings exploration. The reasons from their responses in
question twenty sixth, include curiosity, desire to get different experience, and found
it interesting. It shows that the AR functionality is significant in provide brand new
experiences to the user who don’t have prior experience while providing them display

of 3D model in real world to them.

27. Is there any existing application or website that provide the historical building information that
you familiar with? Please provide the name of the application.

32 responses
Na i dont know
Nope
klook
Wikipedia
No
nope
Clig-your guide to history, DC historic sites
World History Encyclopedia

YouTube

Figure 3.2.32: Application or website that provides related information

Lastly, the question queries the respondents about existing applications or websites
they are familiar with for accessing historical building information. The mentioned
resources include Tripadvisor, Klook, Wikipedia, Clio, YouTube, DC historic sites,
and World History Encyclopedia. However, these sources are not exclusively focused
on Malaysia’s historical buildings. Consequently, they may encounter difficulties in
searching any related information about historical buildings that they haven’t

experienced yet or may found interesting.
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3.3  User Requirements
Table 3.3.1 User requirements
No. |Asa I want to So that
1 User view historical buildings in AR | I can explore and visualize the
3D models appearance of historical
buildings in different areas.
2 User resizing and rotating AR 3D I can view the historical
models to make interaction buildings from various angles
and perspectives.

3 User relocate and remove AR 3D I can place it at the place | more

model prefer in the real life

4 User access information about I can learn more about the

historical buildings with historical context, architectural
comprehensive description details, and significance of each
building.

5 User share the image | took from the | | can engage with others and

application to my social media promote awareness about
Malaysia’s architectural heritage.

6 User bookmark historical buildings I can save my favorite buildings
and revisit them later.

7 User comment on selected historical I can express my feeling and tells

building the beauty of it to others.

8 User rate selected historical building | I can provide my opinion how |
feel about it.

9 User view other users’ review I can have a look on how other
people look about this historical
building.

10 User experience the application in the | | can understand the context and

languages | more familiar with appreciate the cultural
significance of historical
buildings.

11 User identify the locations of I can locate nearby historical

historical buildings on a map buildings and plans visits when |
am free.

12 User search for the locations of I can know which one is the
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specific historical buildings

historical building I am finding

13 User access real-time location updates | I can easily navigate to selected
and navigation features historical buildings and explore
it.
14 User using the application without I can experience the AR right
login away.
15 User login into the application I can have set up my own
personalization.
16 User reset password I can change a new password in
case | forgot my previous one.
17 User view my profile I can check my profile picture,
username, and other related info.
18 User change my information in I can update my old profile
profile picture and user name.
19 User keep in login status I can directly start using it if I login

in last time.
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3.4  Database Design

3.4.1 Business Rule

Each user saves zero to many bookmarks.

Each bookmark belongs to one and only one user.
Each user makes zero to many reviews.

Each review from one and only one user.

Each bookmark store one and only one building.
Each building can be store in zero to many bookmarks.
Each review belongs to one and only one building.
Each building consists of zero to many reviews.
Each building consists of zero to many medias.
Each media belongs to one and only one building.
Each building has zero to many buildings model.
Each building model for one and only one building.
Each state possesses one to many buildings

Each building included in one and only one state.
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3.4.2 Entity Relationship Diagram

MEDIA

PK | MedialD

store- consisi—————0< FK | BuildinglD
MediaType

BOOKMARK

PK,FK1 | userlD

PK.FK2 | buildingID

bmTimestamp

REVIEW

interactionID

userlD

buildinglD

BUILDING

PK

building|D

buildingName
historicalBackground
architecturalStyle
consiructionPeriod
latitude
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sireet
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state

zip

mainPic
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BUILDING MODEL

buildingModellD

buildinglD
mogel3DPath
historicalPeriod

buildingThumbnail

comment STATE
totalRating
rating PK | stateName

interactionTimestamp statePic

Figure 3.4.1: Entity Relationship Diagram of HB Application

The entity relationship diagram in Figure 3.4.1 shows the structure of the database
storage. Despite the project implemented Firebase, which is a NoSQL database, but a
proper organization better demonstrates the relationship between different entity. The
user entity stores the information of every registered user. It can get indirect
connection with the building entity through bookmark entity and review entity. The
bookmark entity will store the data of timestamp when user store any building they
interested into the bookmark, while the review entity will record the feedback of user
regarding the building, which includes rating and comment. Next, the building entity
store all the information of corresponding building, including historical background,
address, construction Period, and so on. The multimedia data of building such as
picture or video will store in the media entity and building model for AR display store
in building model entity. Lastly, all the Malaysia state data keep in the state entity.
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3.5 System Design Diagram

3.5.1 System Architecture Diagram
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Figure 3.5.1: System Architecture Diagram

As shown in Figure 3.5.1, this project applies three-layer architecture to develop the
mobile application. It is a common design pattern for most of the mobile applications
and categories all component into three different layers, which are Presentation Layer,
Business Layer, and Data Layer. Presentation Layer plays the role of Ul components
management, it handles the visualization of the interface. It allows the users to get the
communication with the application. Next, the Business Layer responsible for back-
end logic management. It executes the request from users, perform corresponding
business logic and rules, and enable the communication between presentation layer
and data layer. Finally, the Data Layer responsible for managing the data storage
interaction. It interacts with Firebase to get and store the data needed by the
application. All the data will send through the business layer. In short, it provides a
reliable and clean structure arrangement between the communication of the model.
For our project, we utilize the C# programming language to performing all the

activities in these three layers.
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3.5.2 System Network Diagram

Figure 3.5.2 System Network Diagram

Based on the system network diagram from Figure 3.5.2, user can access the
application via either an Android mobile app or tablet app. As the application requires
network connectivity, access can be going through the Wi-Fi router or Internet
Service Provider (ISP). Upon logging into the application, users can remotely or
locally access information about historical buildings. They can view 3D models in AR
mode, allowing for detailed exploration. Interactions such as rotation, relocation, and
resizing can be performed to examine buildings closely. Users can capture images of
the models and save them on their devices or share it with others through sharing
button. Besides, they can bookmark buildings they find interesting for future access.
Users can also express their opinion by commenting on historical buildings they are
interested in and providing ratings. If they wish to locate a specific building, they can
utilize the map feature within the app. Any actions involving data retrieval or updates

will interact with the Firebase database server.
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3.5.3 Use-Case Diagram
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Figure 3.5.3: HB Mobile Application System Use Case Diagram

The Figure 3.5.3 illustrates the use case diagram to show the potential functions actor,
specifically normal users, able to perform through the HB mobile application.

Users can login to the application, granting them the permission to access their

profile, bookmarks, and past reviews. If a user does not have an account, they have
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the option to either create a new account or enter the application as a visitor. Once
logged in, users can visit the historical building information through proper navigation
from the state list. Within the building info page, user can view the historical building
information and leave comments or ratings regarding the historical building and save
it to their favorites if interested. Then, they can utilize the AR camera to experience
the integration of pre-created building 3D models into the real world, enabling them
to perform various interactions, such as rotating, scaling, relocate, photo captures, and
switching models. After capturing a blended 3D model picture with the real world,
users can choose to delete it, save it, or share it on social media. Furthermore, users

have the ability to change their interface language for better interpretation.

Moreover, users can also access the map feature to locate historical buildings. Upon
selecting a historical building, the map provides navigation from the user’s current
location to the selected building, with real-time location updates. Users can resize or
scroll the map to find desired markers and also utilize the search bar for location
searches. These functions contribute to enhancing the user experience while using the

application.
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3.5.4 Use Case Description

Manage Authentication Use Case

Table 3.5.1: Manage Authentication Use Case Description

Use Case Name: Manage Authentication ID: 1 Importance Level : High

Primary Actor: User Use Case Type: Detail, Essential

Stakeholders and Interests:
User — want to start using the application

Brief Description: This use case describes how using interact with the authentication when using the app.

Trigger: Users enter the application.

Type: External

Relationships:
Association: User
Include: Registration, Login use case
Extend: Reset Password use case
Generalization:

Normal Flow of Events:
1. The user loads the login page
2. If the user doesn’t have account and want to have their own account
Execute Registration use case.
If the user wants to login.
Execute Login use case.
If the user has an account but forgot the password
the S-1: Reset Password subflow is performed.

SubFlows:
S-1: Reset Password
1. The ‘Forgot Password?’ button is pressed
The system pops out Reset Password box
The user enters the email.
The user press ‘YES’ button
The system displays the message indicates successful sent the password reset email to user’s
inbox.
6. Repeat step 1-5 until user finish the password reset.

gk~ wn

Alternate/Exceptional Flows :
S-1, 4al: The system displays the message “An error occurred. Please try again later.”
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Register Use Case

Table 3.5.2: Register Use Case Description

Use Case Name: Register ID: 2 Importance Level : High

Primary Actor: User Use Case Type: Detail, Essential

Stakeholders and Interests:
User — want to create a new account

Brief Description: This use case describes how user can register and create an authenticated user
account.

Trigger: User presses the user creation button.

Type: External

Relationships:
Association: User
Include: Manage Authentication use case
Extend:
Generalization:

Normal Flow of Events:
1. The user clicks ‘New User? Create an account’ button
2. The system navigates to register page
3. The user chooses to continue register process.
If the user wants to continue register.
the S-1: Register subflow is performed
If the user doesn’t want to continue register.
the S-2: Back to main menu subflow is performed

SubFlows:
S-1: Register
1. The user enters the sign-up page.

The user enters the name, email, password, and confirm password.
The user press ‘Sigh Up’ button.
The system begins validating the user info.
The system navigates to verification reminder page.
The system displays the message indicates successful sent the verification email to user’s inbox.
The user press ‘Login’ button
The system navigates back to login page.
S-2: Back to main menu

9. The user clicks the ‘Already have an account? Login’ button

10. The system navigates back to login page.

N koD

Alternate/Exceptional Flows :
S-1, 3al: The user didn’t enter name.
The system displays the message . “User name is empty”.
S-1, 3b1: The user didn’t enter email.
The system displays the message . “Email field is empty”.
S-1, 3cl: The user didn’t enter password.
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The system displays the message . “Password is missing”.
S-1, 3d1: The user didn’t enter confirm password or confirm password does not match with
password.
The system displays the message . “Password do not match”.
S-1, 3el: The user enters incorrect format email.
The system displays the message . “Invalid Email”.
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Login Use Case

Table 3.5.3 Login Use Case Description

Use Case Name: Login ID: 3 Importance Level : High

Primary Actor: User Use Case Type: Detail, Essential

Stakeholders and Interests:
User — want to login into the application

Brief Description: This use case describes how user can login into the application.

Trigger: User presses the LOGIN button.

Type: External

Relationships:
Association: User
Include: Manage Authentication use case
Extend:
Generalization:

Normal Flow of Events:
1. The user enters login page
2. The user chooses which login method to enter the application.
If the user wants to have authentication login.
the S-1: Login subflow is performed
If the user wants to login as a guest.
the S-2: Login as Guest subflow is performed

SubFlows:

S-1: Login
1. The user enters the username and password.
2. The user clicks the ‘Login’ button
3. The system begins validating the user’s username and password.
4. The user exists, entering the main page.

S-2: Login as Guest
5. The user press ‘Login as Guest’
6. The system navigates into main page.

Alternate/Exceptional Flows :
S1, 2al: The user didn’t enter email.
The system displays the message . “Email field is empty” and intercept the login process
S1, 2bl: The user didn’t enter password.
The system displays the message . “Password is missing” and intercept the login process
S1, 2cl: The user enters incorrect format email.
The system displays the message . “Invalid Email” and intercept the login process
S1, 2d1: The user does not exist.
The system displays the message . “The user not found” and intercept the login process
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View Building Info Use Case

Table 3.5.4: View Building Info Use Case Description

Use Case Name: View Building Info ID: 4 Importance Level : High

Primary Actor: User Use Case Type: Detail, Essential

Stakeholders and Interests:
User — want to view the detail introduction to historical building.

Brief Description: This use case describes how the user can view the historical building information.

Trigger: Users enter the main page.

Type: External

Relationships:
Association: User
Include:
Extend: View Building List use case
Generalization:

Normal Flow of Events:
1. The user enters the main page
The system displays the state list.
The user selects one of the states under the list.
The system displays the available buildings under that list.
The user selects one of the buildings under the list.
Enter the page with the selected historical building information displayed.

o ar LN

Alternate/Exceptional Flows :
3al: The system displays empty when there isn’t any building fall under that state.
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Add Review Use Case
Table 3.5.5: Add Review Use Case Description

Use Case Name: Add Review ID: 5 Importance Level : High

Primary Actor: User Use Case Type: Detail, Essential

Stakeholders and Interests:
User — want to express their feeling regarding the selected historical building.

Brief Description: This use case describes how the user can review the historical building.

Trigger: Users enter the main page.

Type: External

Relationships:
Association: User
Include:

Extend:
Generalization:

Normal Flow of Events:
1. The user enters the building information page.
The system displays the information for historical building
The user scrolls to the bottom of the page.
The user finds the input field for the comment section.
The user enters the text and give the rating between 0 to 5 stars.
The user clicks the ‘SUBMIT’ button.
The system record down the user comment and rating, generate a new record under the
review section.
8. Repeat step 3-7 until user don’t want to create new review anymore.

No ok~ wd

Alternate/Exceptional Flows :
5al: The system replaces empty text to “No Comment” when user submit.
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Manage 3D Model Use Case
Table 3.5.6: Manage 3D Model Use Case Description

Use Case Name: Manage 3D Model ID: 6 Importance Level : High

Primary Actor: User Use Case Type: Detail, Essential

Stakeholders and Interests:
User — want to explore the AR functionality of the application.

Brief Description: This use case describes how the interact with 3D model in AR mode.

Trigger: User presses the AR Camera button.

Type: External

Relationships:
Association: User
Include: Change Model, Resize Model, Rotate Model, Take Picture, Relocate Model use case
Extend:
Generalization:

Normal Flow of Events:
1. The user clicks the ‘AR Camera’ button.
The system loads the AR page.
The system display reminder panel.
The user clicks ‘OK’ to start the interaction with the page.
The system search for the plane to place 3d object.
The user touches the screen.
The system displays the 3D model on the detect plane.
If the user wants to perform scaling function.
Execute Resize Model use case.
If the user wants to perform rotating function.
Execute Rotate Model use case.
If the user wants to change the display model.
Execute Change Model use case.
If the user wants to capture the picture of 3D model in AR mode.
Execute Take Picture use case.
If the user wants to relocate the model in another place
Execute Relocate Model use case.
9. The user click ‘Remove’ button to remove the model from screen.
10. Repeat step 6-9 for AR environment interaction.

O N RN

Alternate/Exceptional Flows :
8al: The system can’t find the 3D Model for the corresponding historical building, nothing will be
displayed.
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Take Picture Use Case

Table 3.5.7: Take Picture Use Case Description

Use Case Name: Take Picture ID: 7 Importance Level : High

Primary Actor: User Use Case Type: Detail, Essential

Stakeholders and Interests:
User — want to capture the image of 3D model blended with the real time environment

Brief Description: This use case describes what user can do after capture the image.

Trigger: User presses the Camera icon.

Type: External

Relationships:
Association: User
Include: Social Media Sharing use case
Extend:
Generalization:

Normal Flow of Events:
1. The user enters AR page.

2. The user clicks the Camera icon.

3. The system captures the image of 3D model blended with the mobile’s camera.
4. The system displays the preview image of captured result.

5. The user chooses what he wants to do with the image.

If the user wants to save the image.
the S-1: Save subflow is performed
If the user wants to discard the captured image.
the S-2: Discard subflow is performed
If the user wants to share the captured image to public.
the S-3:Share subflow is performed
6. Repeat step 2-5 for AR environment interaction.

SubFlows:
S-1: Save
1. User clicks the Save icon
2. The system saves the image exit the preview mode.
S-2: Discard
1. User clicks the Trash icon.
2. The system exits the preview mode without saving the image.
S-3: Share subflow
1. User clicks the Share icon
2. The system exits the preview mode without saving the image.
3. The system display sharing bar for user to choose where they want to share the image.
4. Execute Social Media Sharing use case.

Alternate/Exceptional Flows :
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Manage Map Use Case

Table 3.5.8: Manage Map Use Case Description

Use Case Name: Manage Map ID: 8 Importance Level : High

Primary Actor: User Use Case Type: Detail, Essential

Stakeholders and Interests:
User — want to check the historical building’s location.

Brief Description: This use case describes what user can do in searching for their desired historical building.

Trigger: User enters the map page.

Type: External

Relationships:
Association: User
Include: Scroll and Resize, View Building Coordinate use case.
Extend:
Generalization:

Normal Flow of Events:
1. The user enters map page.
2. The system loads the map and place the markers for mine and historical building’s location.
3. The user chooses which method to search the desired historical building.
If the user wants to search through manually
the S-1: Manual Search subflow is performed.
If the user wants to search through search bar.
the S-2: Search Bar Search subflow is performed.
4. The user clicks on the historical building they found.
5. The system displays the summary info of the building and draw line from current location
to there.
6. Repeat step 3-5 until user don’t want to search for any historical building’s location.

SubFlows:
S-1: Manual Search subflow
1. Users resize the map to locate the location of historical building.
2. Users enlarge the map and scroll to that historical building.
S-2: Search Bar Search
1. User clicks the search bar.
User searches the historical building through input the building name.
System filters out the building name that match the search result.
User clicks the building name at the search bar.
System locates the historical building and navigate to that location.

a ks~ wn

Alternate/Exceptional Flows :
S-2, 3al: The system display nothing if none of the historical building match the user input.
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3.5.,5 Activity Diagram

Manage Authentication Activity Diagram

User

System

Enter the Login Page

Y

[register as new user]

Registration Use

[login]

Case

» Login Use Case

h J

Press "Forgot

"| Password?" button

[forgot password]

Pops out Reset

Enter the email

Password box

?

Display "An error occurred.

Press "YES" button

Pleaze try again later”

[Email Not Exis%[Email Exist]

Sent password reset
email to user's inbox

[continue]

[anunues jou)

Figure 3.5.4: Manage Authentication Activity Diagram
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Register Activity Diagram

User

System

Clicks "MNew User?
Create and account”

Display Input Field

[back to login page]

"1 and Sign Up button

[register]

A 4

Enters name, e

and confirm password

mail, password,

h 4

Press “Sign Up” button

Display verification |

email sent message |

Remind

Enter Verification

er Page

A

[all the info correctly input]

h

Dizplay message

Validating the user input————

[didn’t enter name]

h

"User name is empty"[

Dizplay message

[didn't enter email]

Display message

h.

Click "Already have an
account? Login" button

"Email field is empty” [~

[didn't enter password]

"Password is missing”[

Dizplay message

"Password do not match” |~

[didn't enter confirm
password/

password not match]

Display message

l

Press "Sign Login”
button

[enters incorrect format

email]

“Invalid Email”

» Back to login page

-0

Figure 3.5.5: Register Activity Diagram
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Login Activity Diagram

User

System

[authentication login]

[login as a quesi]

¥

.| Enter username and
password

Press"Login as
Guest”

> Enter main page

Click "Login” button

[user exist]

O

h

\Validating the user input|

Display message

[didn't enter email]

Display message

'Email field is empty” |

[didn't enter password]

Display message

"Password is empty" |

[enters incorrect format
emal]

"Invalid Email”

Display message
"The user not found”

[user does not exisi]

Figure 3.5.6: Login Activity Diagram
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View Building Info Activity Diagram

User

System

Enter the main page

» Display State List

h 4

Select State

[no building in the state]

Select Building <

[there are buildin

I in the selected state]

©

A

h J

Display Building List

.| Enter Selected Historical

Building Info Page

Figure 3.5.7: View Building Info Activity Diagram
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Add Review Activity Diagram

User

System

Enter the Building

Info Page

Scroll to the bottom
and find comment

. |Display Detail Historical

Building Info

A

section

h 4

Enters the text and
give rating

h 4

Clicks "SUBMIT"

[empty review text] T

» Generate a new record

A

"No Comment”

Convert empty text to

[have review texi]

button

[continue] { [not continue]

@)

Figure 3.5.8: Add Review Activity Diagram
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Manage 3D Model Activity Diagram

User System

Click "AR Camera Laod the AR Page y Display Reminder
Button Panel

h

!

Press "OK" » Search for plana

v

[no model for this building]

Touch the Screen >

h 4

[the model exist] l

Display 3D model on
the detect plane

h i

Take Change Resize Rotate Relocate
Picture Model Model Model Model

|

» Perform Action

Click "Remove” Button

F Y

Remove Displayed 3D
Madel

hJ

[continue]

[finish]

Figure 3.5.9: Manage 3D Model Activity Diagram
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Take Picture Activity Diagram

User

System

Enter the AR page

h

h 4

Clicks Camera icon

h J

Capture Image

h J

Display Image
Preview

Save

Discard

Share

[not continue]

Exit Preview Mode

A

[enunuoa)

O

Figure 3.5.10: Take Picture Activity Diagram
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Manage Map Activity Diagram

User System

Load map and place

Enter the map page the markers

A4

[manual search] i

A

h A

Resize and Scroll to [search bar search]
target historical building

.| Display all historical

Click Search Bar building selection

Insert building name

Fy

[building exist]

Click the building Relocate the map to
search result that location

A

[building not exist]

Click the historical
building marker

N Display building info
summary and navigation

A

@ [not continue] [continue]

Figure 3.5.11: Manage Map Activity Diagram

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3

3.6  Project Timeline

3.6.1 FYP1Timeline

Project 1 was started on 19th June 2023 and ended on 7th September 2023, with
duration of 12 weeks. The first 6 weeks of the project focused on requirements
definition and collection. The next 6 weeks of the project focused on developing the
prototype for this project. Start from weeks 2, the process of report writing, and
refinement is working simultaneously with the project development process. The
report submitted on 7th September 2023.

= ~—
- p— > - o
project A -
b — A T T T T T T T \ T T \
iesk 35 Week 76 Wesk 27 Wiek 30 Waek 20 Wesk 30  Wesk 31 Wiek32  Whesk 33 Week 34  Waek 35 iesk 36
Name Begin date End date wm e tem 1803 e mm  wmm sed s smem  smm  sem
Froject Initialization and Flanning B719/23 B/20/23
Define Project Scope and Objectives 819123 8iz0/23 [:I-I
Familiarize Unity and Vuteria Biz1/23 Bizai2a :h
Project Plan and Schedule 6r29/23 6129/23 E}
Concept Development and Design &r30/23 7114723
Application Concept Design Bra0/23 62023 D—|
Diagram Design 713123 717123 [‘:}—‘
Historizal Building Selection 7023 723 h‘l
Historical Building Data Collestion 712123 714123 bf
Assat Creation THT23 Tizai3 fpr—
Create 30 Model 71723 720023 h
Conduct Questionnaire 7i21123 7024123 tl]
¥
Application Development 7125023 945123 [ ]
Report Wiiting and Refinement 75023 a3 [ 1

Figure 3.6.1: Timeline of FYP1

3.6.2 FYP2 Timeline
Project 2 was started on 29th February 2024 and ended on 26th April 2024, with
duration of 13 weeks. The report submitted on 26th April 2024.

e >—< =

34 ?.. 2024
wroject "

BIOJES M N

P m—

| T | T T T
March April May June duly August

Name Begin date  End date
Diagram Refinement 1720124 27124 |
Module Development 208124 4i3124 Pr——
Authentication Module 218124 2/19/24 |
Map Integration Module 2120i24 31124 ]
Profile Module & Bookmark Module 32124 3120124 =
AR Module Improvement 321124 3127124 =
Building Module Improvement 3128124 amza [ ]
Bug Fixing 45124 41124 ]
System Testing ar0i24 amsi2a =
User Testing & Collec... ans2a aMzi24 (]}
Report Writing anziza ar25i24 =
Submission of FYP2 ar26124 ar6i24 ]

Figure 3.6.2: Timeline of FYP2
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CHAPTER 4
System Design

4.1  System Design

4.1.1 System Block Diagram

Eqokmark Page

Figure 4.1.1: User Flow of HB Application

Figure 4.1.1 illustrates the user flow for the entire project, shows the sequence of
steps from the login page to various subpage within the application.
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The flow begins with the login page, where users have the option to either create an
account or enter as a guest. If users choose authentication, they can start from
registration if they do not have an existing account. After authentication, users enter
the main page, which features a hierarchical structure for selecting historical
buildings. This involves selecting a state and then choosing a specific historical
building to display. Once a building is selected, users can access detailed information
including background information, ratings, comments, and more. The user can choose
to add a new comment or proceed to the AR page for an immersive experience with
historical building models, seamlessly navigating to the AR module which offers
various functionality to enhance exploration. From the main page, users can also
navigate to other pages such as the bookmark page, map page, and profile page. The
bookmark page provides direct access to favorite historical buildings, while the map
page allows graphical searching of historical building locations for better
understanding. Lastly, the profile page enables users to modify personal information
and preferences. The overall design incorporates a smooth navigation design with the
options to navigate back and forth between the pages.

L | |

[ Profile Map Favourite J Building List

—

Building Detail
Reset Password Edit Profile

Figure 4.1.2:Site Map of HB Application

Figure 4.1.2 shows the overall navigation of HB Application through site map. From
the login page, user can access to register and home page. Then, user can get a
directly access to info page, building list from home page. And the navigation bar

provides the navigation across main page, favorite page, map page, and profile page.
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4.1.2 Storyboard

The user miss the historical The user found an AR app for The user login to start the
cultural and building of Malaysia. Malaysia Historical Building. experience!
£4% > Buildma

The user find the building they The user get the information The user experience the AR mode
interested in. about the historical building. to discover the building detail

Figure 4.1.3: Storyboard Part | of HB Application

The user give comment and rating The user capture the image and The user save the building they
about the building. share to their friend. interested into the bookmark.

B4 g conth
s Toga b M‘L_'f;'\

W

f
=R | 3kg
S5y

The user get the building location The user change language in The user feel satisfied with the
through map. profile page. function of the app.

Figure 4.1.4: Storyboard Part 11 of HB Application

In Part | (Figure 4.1.3) of the storyboard, the user finds themselves unable to
physically visit Malaysia’s historical buildings due to being in a remote location or
facing other inconveniences. They express a desire to experience these buildings in
some way. Throughout the process from Part | to Part 1l (Figure 4.1.4), the user able
to utilize the application we developed to solve the problem. Overall, the storyboard
demonstrates how the application addresses the user’s need to experience Malaysia’s

historical buildings remotely or in situations where physical visits are note feasible.
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4.1.3 Wireframes
Login Ul

ACTION

ACTION
ACTION

Figure 4.1.5: Login Page , Registration Page, Reset Password

Building Ul

< —

Figure 4.1.6: State List Page (Main Page), Building List Page

< Building Details < Building Details
|
]
[ o |

Figure 4.1.7: Building Detail Page
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Info Ul
Figure 4.1.8: Info Page
AR Ul
=
 ncrion | -
e

Figure 4.1.10 AR Page (building selection button), Image Capture Page
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Favorite Ul
Figure 4.1.11: Favorite Page
Map Ul
1
Figure 4.1.12: Map Page
Profile Ul

o

ACTION
ACTION
ACTION

ACTION
AT ACTION

Figure 4.1.13: Profile Page, Edit Profile Page, Edit Password Page
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4.1.4 Prototype low fidelity

The prototype low fidelity provides a better picture of the overall basic design of the

application and illustrates the navigation to perform a seamless communication

between different Ul elements.

Inmage

STEN UP

Rezet Paszword?

9
T Image
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w0 s
EDITPRC E
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Figure 4.1.14: Prototype low fidelity of HB project |
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< Edit Password
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Figure 4.1.15: Prototype low fidelity of HB project |1
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4.2  System Modules Specifications
4.2.1 Authentication Module

Enter Login Page |«

h 4

Authentication

No

L Forgot Passsword Login Method Register

Main Page

/EJ;\

Bl

Figure 4.2.1: Flowchart of Authentication Module

In Figure 4.2.1, the flowchart shows the process included in the authentication module
of our application, which offers two login methods: guest mode or authentication
login. The user will be navigated to the login after launching the application where
they can perform several actions such as logging in, registering for an account, or
initiating a password reset if they’ve forgotten their password. In the case of guest
login, users can immediately access the application but won’t be able to experience
the personalized experience provided to the authentication user. However, for
authentication login, users must first create an account by clicking “New User? Create
an account” and providing the required information for registration. If a user forgets
their password, they can initiate the password reset process by clicking “Forgot
password?” and entering the email address that will receive the password reset email.
When user either have login in either guest or authenticated user, the application will
keep the user in login status, so they won’t have to go through the login page every

time. Our application currently only supports one role, which is the user role.
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if (name
i

Text. text Email fie
Text.gameObject . Sethct
|+

auth . CreateUserWithEnail AndPasswordAsyne(email, password);

sh.IsCompleted];

Figure 4.2.2: Registration Function
The code snippet in Figure 4.2.2 is responsible for validating user input during the
registration process to ensure that the required information, including username, email
address, and password, is provided accurately. To ensure consistency and accuracy in
sensitive password, it includes a check for confirming the password and confirm

password.

id AdduserToDatabase( e, string email)

if (databaseReference
{

LogError("Database reference is not initia

y nemUserEntity UserEntity(email, user.UserId, "7%, name, "1");
json = JsonUt ty.ToJdson(newUserentity);

databaseReference.Child("USER").Child(user.UserId) . SetRawlsonValueAsync(json)
Continuewith(task =>
i

if (task.IsFaulted)
{

bug.LogError($"Failed to create new record: {task.Exception}");

Figure 4.2.3: User Record Creation Function
A new record of user will be created in the Realtime Database during the creation of
new firebase authentication, this help to ensure the consistency of user authentication
in Firebase’s authentication with other user info such as profile picture, user type, and
SO on.
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ar SendEmailFarverificationasync()

sendEmailTask = user.SendEmailVerificationAsync();

eld return WaitUntil{() => sendEmailTask. IsCompleted);

Figure 4.2.4: Email Verification Function
The verification process will conduct through email verification. Once all the
information is correct, a verification email will be sent to the user to complete

registration.

Q, search by email address, phone number or user UID e
em sia

Created

Figure 4.2.5: Firebase Authentication
Successful authentication creation will be recorded in the firebase authentication.

n®, user. DisplayMame];

Heth H
neManagement. S er. LoadScene( *mainlI®);

", user_ DisplayName);

Figure 4.2.6: Authentication Login Function
During the authentication login process, similar checks are performed on the email
address and password correctness. If the user successfully logs in, the username and
user 1D are stored to enable references across different scenes within the application

(Figure 4.2.6). Then, the application will load into the main page.
IEnumerator AnonymousLoginAsync(]
anonymousloginTask = auth_SignInAnonymouslyAsyne(];

= anonymousl oginTask IsCompleted);

SetloginMet .
UnityEngine . Se .5 r.LoadScene( "mainliI");

Figure 4.2.7: Anonymous Login Function
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Login as Guest will be login in with the anonymous user. The username and login
method will be set up for the references across different scenes. Then, the application

will load into the main page.
AutoLogin()

f (!dependenciesChecked)

-LogWarning(*Dependencies chech

if (user !s= && (user IsEmailVerified user.IsAnonymous))
if (user.IsEmailVerified user. IsAnonymous)
res.userName = user.DisplayName;

Re es.userUID = user.Userld;
UnityEngine.SceneManagement. SceneManager. LoadScene("mainUI");

SendEmailForVerification();

Figure 4.2.8: Auto Login Function
When the application launches, it will check if there is a user already authenticated,
through email/password, anonymous login. If there is an authenticated user, the
application can proceed with that user’s session without requiring them to log in again.
At the same time, the application will retrieve the latest user information from
Firebase Authentication when detecting authenticated user. Then, the application will

load into the main page.

ResetPassword()
emall = resetPasswordField.text;
I errorText = LoginUIManager.instance.resetPasswordPanel.transform. Find("bac
auth . SendPasswordresetEmailasync(enail) . ContinuewithonMainThread{task ==
i
if (task._IsCanceled)

LogErTror]’
H

+ task.Exception);

IManager. instance. ShowVerificationResponse( , resetPascwordrield. text,

Figure 4.2.9: Forgot Password Function
In figure 4.2.9, will check if the email user input if it is valid, then only send a
password reset email to their inbox for further procedure in completing the password

reset.
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4.2.2 Building Module

0

Enter Home Page

Enter Building Detail
Page

Display State List

Display Historical
Building Info

Click one of the state

View Building Image and
Comment Section

Display Building Lisi
Mo Yes
Login Action
Click the Search Bar Action Serting based on

certain condition

¥

Add Comment and

‘ Save to bookmark
Key in the keyword _ Rating
Scroll to view the Display Result
historical building

Display Result
End

Click the Building
Button

Figure 4.2.10: Flowchart of Building Module

Figure 4.2.10 shows the flowchart for the building module, which covers the process
from main page to the building info page. After the user completes the authentication
process, they are directed to the main page. Here, all the states in Malaysia are loaded
and displayed on the screen, allowing users to search for historical buildings in their
desired state. Different search methods are provided to offer flexibility in obtaining
results, including searching by name, using the search bar, and sorting options. Upon
selecting a specific building, the user is directed to the building info page where the
detail of it will be listed out. User can then view the details such as the address,
construction period, background information, and more. In addition to historical
information, users can also access past images of the building, view comments and
rating provided by other users. If they want, user can contribute their own reviews, to
share their experiences and feelings to the community in fostering the engagement
with the historical buildings featured in the application.
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onstateButtonClick( stateName)

statePanel . Sethctive( F
returnButton . Setictive( 1

buildingPanel . SetActive( ¥;

buildingsInState = buildinglist FindAlLl{building == building.state. Equals({statedName]];
filteredBuildings . AddRange(buildingsInState);
generateBul ldingButtons (buildingsInState] ;

Figure 4.2.11: State Button Click Function
In Figure 4.2.11, the function attached to every state button after retrieval is designed
to respond to user interaction. When a user clicks on a state button, the function filters

out buildings associated with the selected state and generates buttons accordingly.

onBuildingButtonClick( buildingID, seense)

Entity building = buildingsInState. FirstOrDefault(b == b.buildingID.Equals{buildingID});

sonUtility. Todson{building);

buildingJson];

e]

Figure 4.2.12: Building Button Click Function
Similarly, in Figure 4.2.12, each button generated for buildings within a state
performs a similar function. When a user selects a building button, the function filters
the buildings based on the selected state and directs the user to the building info page
for detailed information about the selected building.
Search()
searchText = searchBar. GetComponent<THP_InputFileld>=().text.ToLower(];
.IsmullorEmpty(s

searchBar . transfors. Find( utton®).gamelbject  SetActive( };

filteredBuildings Clear(]);

h (BuildingEntity building in buildingsInState)

if (building.buildingName . Tolower().Contains{searchText])
i
filteredBuildings. Add(building);
i
I
I

ClearBuildingButtons();
generateBul ldingButtons(filteredBuildings);

Figure 4.2.13: Search Function
Is it important to notice that the game objects are arranged dynamically, which means
that any changes in the search criteria will require rebuilding the buttons accordingly.
In Figure 4.2.13, the search function is designed for filter the buttons by checking for

input alphabets contained within the building names.
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id SortByAscending(string category)

ch (category)

filteredBuildings.Sort((a, Compare(a.buildingID, b.buildingID));

Compare(a.buildingName, b.buildingName));
> a.totalRating.CompareTo(b.totalRating));
=> a.constructionPeriod.CompareTo(b.constructionPeriod));
’3; fiiéeredaulldings Sort((a, » Compare(a.buildingName, b.buildingName));

break;

}
ClearBuildingButtons();
generateBuildingButtons(filteredBuildings);

Figure 4.2.14: Sorting Function
In Figure 4.2.14, users are provided with the functionality to sort historical buildings
in ascending order based on different criteria such as name order, rating, or
construction year. Each sorting option triggers rebuilding of buttons to dynamically
rearrange the displayed buildings according to the selected sorting criteria.

Manager.LoginMethod LoginMethod = firebaseauthManager.GetLoginMethod(]);
(loginMethod)

oginMethod . Currentliser:
od . Ananymous -

View®).Find{"Content")_ Find{"myOpinion®).gameObiect  SetActive(

Figure 4.2.15: Login Method Check in Building Info Panel
After entering the building detail page, will first check user’s login method (Figure
4.2.15). If login as guest, the bookmark button will be hide. Only the authenticated

user is able to interact with it.

id OnBookmarkClick()
if (_isBookmarked)

if (currentBookmark ! )
{
dataManager.instance.RemoveFavouriteFromDatabase(currentBookmark. key, userUID);
BlackBookmark . SetActive( );
whiteBookmark. SetActive( );
_AsBookmarked = -
}

else if (_isBookmarked 3)
{

dataManager. instance. AddFavouriteToDatabase(building. buildingID, userUID);
BlackBookmark . SetActive( );

whiteBookmark. SetActive( );

_is8ookmarked 3

Figure 4.2.16: Bookmark Function
As shown in figure 4.2.16, the bookmark button will cover the operation of both add

and remove the bookmark from user’s favourite list. After the button is click, the

update to firebase will be execute in real time.
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ct imageObject = Instantiate(imagePrefab, contentArea);

hildImage = imageObject.transform.Find("Image®);
age 1= ]

Image image = childImage.GetComponent< );
startCoroutine(uiHelpers . LoadTmage(ima , imanel]);

imageObject . GetComponent<Button>(]) .onClick. AddListener(() ==

5. LoadImage(imagelrl, enlargedImageView]));
edImageView. preserveAspect = ;
enlargeCanves . SetActive( 3 |
¥);

Figure 4.2.17: Building Image Load Function
In Figure 4.2.17, the image load function retrieves images from the database based on

the selected building. When a user clicks on an image, the function triggers the
enlarge function, allowing the user to view the specific image in a larger size,

facilitating a closer examination.

OnSubad tButtonClick()

= contentArea.Find( n®).Find(*InputField") . GetComponent<TMP_InputField>{).text;
| 1 Text =

viewText = "No comme

instance . SubmitReview(building. buildingID, reviewText, References.userliID, References._userdame, rating, curfeviewiist.Count);
dew();

UpdateReview()

denlist Clear(]);
instance . Retri Reviews();

Figure 4.2.18: Comment Submit Function
When a comment submit, the function ensures a smooth user experience by updating
empty text to “No comment” for clarity and immediately updating the review to the
Firebase database upon submission. To ensure users can view the update in real time,

the function retrieves the latest data again from Firebase after update.

CalculateNewTotalRating( buildingTD, nenfating, reviemCount)

dingEntity building = buildinglist Find(b => b_buildingTD == buildingID};

if [building != b
{

neaTotalRating = ((building.totalRating *= (reviewCount - 1)) + newRating) / reviewCount;
talRating = Mathf.Clamp(newTotalRating,
n newTotalRating;

Figure 4.2.19: Rating Calculation Function
Figure 4.2.19 shows the total rating calculation function, which is executed when
submitting a comment since rating will also submit at the same time. This function
calculates the total rating by considering the current total rating, the number of total
reviews, and the new rating provided by the user. It ensures the accuracy of rating

system after every update.
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4.2.3 AR Module

Enter Building Detail
Page

Periorm Perform Model
Resize/Rotate Changing

h J

Click AR Button

v Capture Image

Enter AR Page

Display Preview
L i

Search for the plat surface to
place the 3D object

h J

Save/Delete/Share to
Social Media
L i

Display a square
for AR Placement L 4

»  Relocate Model

F Y

h J

Click Square

isplay 3D object on

screen

Figure 4.2.20: Flowchart of AR Module

Figure 4.2.20 shows the flowchart of AR Module. It continues from the building
module and begins with the user entering the AR page from the building info page.
Once on the AR page, the user can utilize their mobile device’s camera to search for a
flat floor surface. When the application detects a suitable surface, it displays a square
to notify the user that it is ready to place the 3D model. After placing the 3D model,
users can interact with it in different ways, including rotating, scaling, changing
models, and relocating the model within the augmented reality environment. Other
than that, the user have the option to capture the image of the AR scene. After
capturing the image, a preview will be displayed, allowing them to choose whether

add it to their gallery, discard it, or share it on social media platforms.
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LoadingBuildingModels( buildingIod

buildingMedels = dat er.buildingMedellist . FindAll{model == model.buildingID.Equals(buildingTD}];

LoadAndActivateModel{buildingModels[@] . buildingModelIn);
generateModelButrtons();
i

Figure 4.2.21: Building Model Load Function
After retrieving all the building models of the selected building, the application sets
the first building model to be active. This ensures that users directly experience the
oldest historical building model when they enter the AR environment (Figure 4.2.21).

ScaleMadel()
if (eurrentModel != b,
i
minScale
maxScale

clampedialue = Mathf_ Clamp(scaleSlider. value, minScale, maxScale];

currentModel . transform_localSeale = Vec

Figure 4.2.22: Scaling Function
In Figure 4.2.22, the scaling function controls the scale of the 3D object within the

AR environment. A threshold has been set up to ensure the 3D model is displayed at a

correct size between the minimum and maximum scale.

Rotatedodel()
{
if (currentModel i= J
i
rotationChange = (rotatisnSlider value - previsusSlidervalue) = 368_8F;
previousSliderValue = rotationSlider.value;

if (rotationChange > @.8F)
i

totalRotation += rotationChange;

totalRotation -= Mathf_ Abs(

3
I
currentModel . transform . rotati I n.Euler(8.ef, totalRotation, &8.8F);

Figure 4.2.23: Rotate Function
In Figure 4.2.23, the rotate function allows the user to interact with the 3D model by
rotating it within the AR environment. The function calculates the rotation based on
changes in the value of a slider control. Depending on the increasing or decreasing of
slider value, the function will then determine whether to rotate the 3D model to the

left or right.
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IEnumerator TakeScreenshotAndSave()
takingScreenshot =
arCamera.targetTexture = arflenderTexture;
arCamera der(];

yield return waitFo frrame();

shotTexture = Text RenderTexture.width, arRenderTexture.height, TextureFormat.ARGE32,

I active = ari
8;

r[] pixels = screenshotTextur
C p = 8; p < pixels.Length; p++)

pixels[p] = pixels[p].gamma;

sereenshotTexture SetPixels
screenshotTexture. Apply(];

previewlnage. texture = screenshotTexturs;
previewCanves SetActive( ¥;

Figure 4.2.24: Image Capture Function
After user captures an image in the AR environment, the target texture is set to only
capture the AR camera’s view. This ensures that only content displayed in the AR
camera’s view is captured. As shows in Figure 4.2.24, the gamma correction is
applied to the captured pixels to ensure the image match the real-world lighting
conditions. Then a preview image will be displayed for user to view the captured

image before taking any further action.

e{1}_{2} on. productiame ime . Now . ToString( "yyyy—MM-dd_HH-mm-s55"));
eenshotText -productiame +

previewCanves . SetActive
ActionCleanup();

Figure 4.2.25: Save Function
In Figure 4.2.25, the save function utilizes the Unity Native Gallery Plugin to save the
captured image. The image is saved with the naming format “application

name Capture data time.png” and is stored in a folder named “HBProject Captures”.
Share()

tempFilePath = Path.Combine( lication.temporaryCachePath, "temp.png®);
Le WriteAllBytes(tempFilePath, screenshotTexture.EncodeToPNG());

* + Application.productdame +

Figure 4.2.26: Share Function
In Figure 4.2.26, the share function utilizes the Unity Native Share Plugin. A
temporary image is saved in the temporary cache path, and users able to share it to

different social media platforms along with an embedded text message.
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4.2.4 Bookmark Module

Click Favarite lcon

|

Enter Favorite Page

Delete Eookmark Click the Bookmark

A 4

Mavigate to the
Building Detail Page

Figure 4.2.27: Flowchart of Bookmark Module

Figure 4.2.27 shows the flowchart of Bookmark Module. While the adding of
bookmark already included in the building module, the bookmark module responsible
for the management of bookmark. The user able to perform the delete of bookmarks

or click the bookmark to get a direct access to the selected building’s detail page.

OnFavouriteButtonClick( buildingTo, scene)

dingEntity building = dataManager. favorivelist. FirstOrDefault(b => b.buildingID.Equals(buildingID}];

buildingJson JsonUtility . Tedson(building);

. buildingJdson);
-
H

Figure 4.2.28: Favourite Button Click Function
In Figure 4.2.28, the on click function for the button performs similar to the Figure
4.2.12. Where it will navigate the user to get a direct access to the building detail page
but will set the access source differently to make sure the page will return back to

where it comes from.
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4.25 Map Integration Module

Click Map Icon

|

Enter Map Page

Display the Map
and Marker

Click the marker

¥

Display Mavigation Line Between
Current and Marker Location

Drag and Resize o

Click the search bar find location

Display Summary
Info of Building

¥

Enter the keyword

¥

Display Search
Result

¥

Click the Desired | Relocate the Map to
Historical Building "1 marker's location

Figure 4.2.29: Flowchart of Map Integration Module

Figure 4.2.29 shows the flowchart of Map Integration Module. After entering the Map
Page, the map and markers are loaded, allowing users to identify their current location.
Users can search for historical buildings location either manually by dragging or
resizing the map, or by utilizing the search bar based on the building name. The map
center on the marker location after user click the search result. When user clicks on
the found marker, the distance and line between the current and marker locations are
displayed, along with a summary of building information. Moreover, the application
can update the user’s real-time location, enhancing the overall navigation experience

while using the map.
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GenerateBulldingMarker(Ve d esordinate, BuildingEntity building)

ert marker Instantiate(_blueMarkerPrefab);
ame = building.buildingMame;

rker. transform. localPasition = map.GeoToWorldPosition(coordinate, 3 H

transfao calScale amnsc wnScale, _spamnScalel);

I marker . AddComponent<blusMarkerHandler=(];
building.buildingMame ;
ipt. _blueMarkerCoordinate = coordinate;

_spamnedObjects. Add(marker);

Figure 4.2.30: Historical Building Marker Generation Function
In Figure 4.2.30, the function will generate markers for all historical buildings.
Utilizing the Mapbox SDK for mapping, it will convert the geographic coordinates of

each building to world position to accurately position them on the map.

GenerateCurrentPositionMarker()

_RedMarker = Instant (_redMarkerPrefab) ;
_RedRarker . name "Current Position®;

annScale, _spawnScale, _spamnScale];
ner. transforn);

_spamnedObjects . Add(_RedMarker);

artivel scationProvider OnlLocationlipdated += UpdateRedMarkerPosition;

UpdateRedMarkerPasition({Location location)

ordinates = location.latitudel ongitude;
Figure 4.2.31: Current Position Marker Generation and Update Function
As shown in Figure 4.2.31, the function responsible for generation of user’s current
position marker separately. It will continuously update it to reflect any changes in the
user’s coordinates, reflect the user latest location in real-time.

0

count = _locations. Count;
8; 1 < count; 1++)

_spawneddbjects[1];
tions[i];
transfora. LocalPosition map oWorldPosition(location, 1
ct_transform. LocalScale Vi spawnScale, _spawnScale, _spawnScale];

Figure 4.2.32: Update of all location markers
In Figure 4.2.32, will constantly update the location of all location markers, including
historical buildings and the current position marker. This update will ensure that all
markers remain stable positioned on the map, especially when user performs thee

dragging and scrolling.
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OnLocarionUpdated] rion)

Location. Latitudel ongdtude] ;

activelocationProvider OnLocationUpdated OnLocationlipdated;

Figure 4.2.33: Initial Center Coordinate Load
When first load the map, user’s current position will be set as the center. Function in

Figure 4.2.33 constantly updated location of user when they first enter the map page.

touchCount Controller. isSearching

lastTouchPosition = &
wipeDirection

if (lastSwipeDirection != 5w on.Mene &5 swi 1= lastSwipeDirection)
1
if (swipeDirection Swipelirection . LeftToRight)

Time _deltaTime]);

ightTolLeft)

* Time.deltaTime));

pToDown)

= Time deltaTime, 8));

ownTolp)
* Time. deltaTime, 8));

stSwipeDirection = swipeDirection;

Figure 4.2.34: Scrolling Function
In Figure 4.2.34, is the scrolling function for moving around the map. It captures
single touch input from the user and calculates the swipe direction to update the map.

The function also consider the changes in swipe direction within a single touch action.

ion._LeftToright;

Figure 4.2.35: Swipe Direction Calculation
Figure 4.2.35 is the function to identify the swipe direction based on the angle

between the positive x-axis and the point in the counterclockwise direction.
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MoweMap(Vector2d offset)

newCenter = map.Centeriatitudel ongitude + offset;

clampedlatitude .Cla § minLatitude, maxlatitude);
clampedLongl tud Hat ] minLongitude, maxlongitudel;
newCenter ] C

map . UpdateMap(newCenter] ;

Figure 4.2.36: Move Map Function
When user move around the map, the function in Figure 4.2.36 will restricts user

movement within specific latitude and longitude coordinates. This ensures that users

can only navigate within the bounds of Malaysia.

(touchd

if (touchd.phase TouchPhase .M
i

utine(ZoomAfterDelay(8.1f, newZoomLevel, center));

Figure 4.2.37: Zooming Function
In Figure 4.2.37, is the zooming function to resize the map. It captures two touches
from the user and calculates the change in distance between them to update the zoom

value. Min and max zoom levels are set to provide a better map viewing experience.

d redMarkerCoordinates, Vector2d blueMarkerCoordinates)
{
_coordinatesl redMarkerCoordinates;
_coordinates2 blueMarkerCoordinates;

redMarkerPosition map.GeoToWorldPosition(_coordinatesl, );
blueMarkerPosition map.GeoToWorldPosition(_coordinates2, ) )

waypointl. transfors.position = redMarkerPosition;
waypoint2. transform.position = blueMarkerPosition;

tory directionsFactory = FindObjectOfType<DirectionsFactory

if (directionsFactory i= )
{

ansform[] waypoints ransform[2];
waypoints[8] = waypointl.transform;
waypoints[1] = waypoint2.transform;

directionsFactory.SetWaypoints(waypoints);
directionsFactory.Query();

Figure 4.2.38: Load Route Function
Figure 4.2.38 is the function for loading the route between the user’s location and
destination location. It generates the route by converting the coordinates of both
locations to world position, allows and accurate representation of the route between
two points on the map.
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4.2.6 Profile Module

Click Profile Icon

)

Enter Profile Page

4

i Display Profile Info
i Dsplayl_mt;m/i Click Profile Avatar Logout
Avatar

4
v
Click Preferred Avatar Click Edit Profile Action Click Reset Password
v v
Insert Username and , Insert Old, New, and
Email Confirm Password
Click Change
Language
v
Display List of
Language
v
Choose the
Language
v
End

Figure 4.2.39: Flowchart of Profile Module

Figure 4.2.39 shows the flowchart of Profile Module. This module is responsible for
the management of user profile information, account security, and personalization
options within the application. Users is able to update their profile info such as profile
avatar, username, email, and password. Additionally, users can customize the
language of the entire user interface to suit their preferences, enhancing accessibility

and usability. Lastly, the user can change log out of the application.
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UpdateProfilepicture] selection)

path "Avatar/® + selection;
te newAvatar = Resources.load<Sprite

(newAvatar !=

profileImage . sprite = newdAvatar;

Figure 4.2.40: Change Avatar Function
The avatar icon will be saved in the project folder instead of firebase. When the user
enters the profile page, the function loads the avatar based on user’s selection that

stored in firebase.

if (user.DdsplayName '= newllsernameField.text])
i
if €

ofileUsername{newUsernamer ield. text);
nameField. text;
eField. text;

{ DisplayName = newUsernameField.textl;
ontinueWithOnMainThread(task ==

if (task. IsCanceled | IsFaulted)
i
usernameFrrorText . text
3
¥

Figure 4.2.41: Edit Username Function
As shown in Figure 4.2.41, when user wants to update their username, it will first
check the validity of new username. It then perform the updates to both the record in
the Realtime database and Firebase authentication.

jer . GetCredential(user Email, oldPasswordChangeField.text);

user. ReauthenticateandRetrievelatadsync{credential) . ContinueWithOnMainThread{task =-
i

if (task_IsCanceled || task.IsFaulted)

i

¥

user . UpdatePasswordAsync{newPasswordChangeField . text]) . ContinueWithOnMainThread(tash ==
i

Figure 4.2.42: Reset Password Function
In Figure 4.2.42, shows the reset password function. Due to the sensitivity of
password, this function includes multiple layers of checks. It first verifies if the user
has correctly entered the new password by comparing it with the confirmation
password. Then, it checks if the user knows the old password of the account before

proceeding with the update.
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Figure 4.2.43: Available Language Selection

ChangeLanguage( LlocaleIn)

IEnumerator Setlocale( _localeID)

i
s . Availablelocales. Locales[_localeID];

Figure 4.2.44: Change Language Function
As shown in Figure 4.2.43, the locales has been set up to provide offers for 4
language options, which is Simplified Chinese, English, Malay, and Tamil. After
calling the function in Figure 4.2.44, the application changes the language based on

the localization table language selection order.

Logout({)
i

auth . Signout();

Figure 4.2.45: Logout Function
Figure 4.2.45 is the logout function. It allows authenticated users to log out the

application. If they want to login again, will need to enter from login page again.
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4.3  Development of 3D Building Model

During the development of our historical buildings AR project, creating 3D models is
essential to showcase the AR functionality effectively. Blender was chosen as our
primary software for 3D model development due to its wide range of advanced
technologies to support the development process, including texturing and lighting
capabilities. With Blender, we can create highly detailed and realistic 3D models that

accurately represent historical buildings.

To begin, different references images of the buildings was gathered from public
sources. These images will serve as the references during the 3D modelling process.
Figure 4.3.1 and Figure 4.3.2 shows the different versions of Taiping Clock Tower,

which will be our reference points for changing in building’s appearance over time.

."

Bangunan Jam Besar Taiping

Figure 4.3.1: Taiping Clock Tower in 1881 Figure 4.3.2: Taiping Clock Tower in 1900

Then, we continue the development in the blender. First, we start with the modelling
phase, aiming to resembles the original building as closely as possible. This involves
the shaping of 3D geometry. After that, we apply textures to the model to enhance its
realism. Finally, lighting is added to make the entire scene more realistic. By

following these steps, we able to create our 3D model properly.
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CHAPTER 5

System Implementation

5.1  Hardware Setup

The hardware component used for this project shown in Table 5.1.1 and Table 5.1.2.

Table 5.1.1: Specifications of Laptop

Description Specifications
Model Acer Nitro AN515-56
Processor 11th Gen Intel® Core (TM) i5-11300H @ 3.10GHz 3.11GHz

Operating System

64-bit OS Windows 10

Graphic NVIDIA GeForce GTX 1650
Memory 16GB RAM
Storage 475 GB Solid State Drive
Table 5.1.2: Specifications of Smartphone
Description Specifications
Model Vivo Y36 5G
Processor 2.2 GHz Dimensity 6020 Octa-core

Operating System

Funtouch 13 Global, Android 13

Graphic Mali-G57 MC2
Memory 16GB RAM
Storage 256 GB
Internet Connectivity | Yes

Front Camera

1.6 MP, /2.5, (wide)

Back Camera

50 MP, /1.8, (wide), PDAF
2MP, /2.4, (depth)

Resolution

1080 x 2388 pixels
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5.2  Software Setup

The software involved in this project are Visual Studio 2022, Blender, Unity,
Draw .io, and Gantt Project. Next, the involve technologies include Vuforia SDK,
ARCore SDK, Firebase, Mapbox and the C# programming language. These software
and technologies are selected due to compatibility with the development of the project.

Figure 5.2.1: Visual Studio 2022 Figure 5.2.2: Blender

The Visual Studio 2022 (Figure 5.2.1) is the selected software for coding in C#. It
facilitates the interaction between user and system through custom-defined functions.
Next, the Blender software (Figure 5.2.2) plays the role of 3D models creation for

historical buildings. These models will be export to the Unity after modelling process.

N
v’

Figure 5.2.3: Unity Figure 5.2.4: Vuforia Figure 5.2.5: ARCore

The Unity (Figure 5.2.3) as the core platform for the development of this project, it
integrates diverse technologies into a unified system, including Vuforia, C# script,
and 3D model to perform the AR function. The Vuforia (Figure 5.2.4) enhanced the
application’s AR functionality with the provided AR camera features for precise plan
detection, enable the placement of 3D models within real world environment.
Furthermore, the ARCore SDK (Figure 5.2.5) supports the mobile to enhance AR

experiences.
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Figure 5.2.6: Firebase Figure 5.2.7: Mapbox

Different technologies in Firebase (Figure 5.2.6) was utilized for storing the data and
authentication. The firebase authentication manage the authenticated and anonymous
user. The real time database Firebase ensures a consistent storage, retrieval, and
updating of the data in providing a real-time interaction within the application. The
Firebase storage stores the image that will be used for graphical display. Mapbox
SDK (Figure 5.2.7) will be used to insert an embedded map for user to search for
historical building’s location. These selected software and technologies contribute to a

dynamic historical building AR application.

Figure 5.2.8: Draw.io Figure 5.2.9: Gantt Project

The draw.io (Figure 5.2.8) responsible for visualizing the diagram design for this
project including user flow, site map, wireframes, prototype low fidelity, ERD, use-
case diagram, activity diagram, and so on, offering a comprehensive blueprint for the
project’s structure. To effectively manage project scheduling and timelines, Gantt

Project (Figure 5.2.9) is used to create Gantt charts for efficient project management.
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5.3  Setting and Configuration

To use the application, there are specific requirements and configurations that need to
be meet. Initially, the basic requirement for the mobile device was Android 8.0 ‘Oreo’
(API Level 26). However, with the implementation of the Native Gallery, the
minimum requirement has been increased to Android 10.0 (API Level 29). Besides,
for users to experience the AR module’s functionality, ARCore support is necessary.
Several requirements needs to be checked to ensure that the mobile device supports
AR functionality. Firstly, the device must originally ship with the Google Play Store.
Secondly, the device should be running Android 7.0 or newer. Furthermore, AR
required applications must declare a minimum SDK Version of 24 (API Level 24).

Figure 5.3.1 listed out some devices that fulfil these requirements.

Samsung Galaxy A3 (2017) Requires Android 8.0 or later
ARCore always runs with auto focus mode enabled on the rear facing camera
Supports multiple GPU texture resolutions - 1080p, 720p, 480p

Samsung Galaxy A5 (2017) Supports multiple GPU texture resolutions - 1440x1080, 960x720, 480p
Samsung Galaxy A6 (2018)

Samsung Galaxy A7 (2017) Some models only support OpenGL ES 3.0 and earlier

Samsung Galaxy A7 (2018) Some models only support OpenGL ES 3.0 and earlier

Requires Andreid 9.0 or later

Samsung Galaxy AB
Samsung Galaxy A8+ (2018)
Samsung Galaxy A13 5G
Samsung Galaxy A14 56
Samsung Galaxy A20
Samsung Galaxy A20s
Samsung Galaxy A20e
Samsung Galaxy A22
Samsung Galaxy A22 5G

Figure 5.3.1: Portion of Supported Devices

android.per
android.permi

e="android.permission.RES

android:requ xternalStorage-"true

nityPlayerActivity

gory . LAUNCHER

android:name="unityplayer.UnityActivity"” android:value="true

Figure 5.3.2: Android Manifest
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In Figure 5.3.2, we have set up the permissions in Android Manifest that will be
required for fully experience of the application. The internet connection is necessary
for task such as login, Firebase data retrieval, and updates. Location permission is
required for the map module, especially for real-time functionality. Then, camera and
storage permissions are also important for the AR experience and image saving

functionality.

Build Settings

Scenes In Build

Add Open Scenes

Platform W Android

L_T__] Windows, Mac, Linux np n Use Player Settings

E Dedicated Server

|ﬁ| Android

32-bit

Disabled A

All compatible d = Refresh

r Release bullds

Faster runtime
Asset Import Overrides Comp n A d LZ4
No Override

on No Override

Player Settings...

Figure 5.3.3: Build Settings
From the developer’s side, the scenes need to be organized in the correct sequence
and select Android as the target platform before building the application. This ensure
that the generated build file is in the APK format and will launch from the login user
interface right after the installation on an Android device. Once everything been setup

properly, the application is able to be use normally in Android mobile devices.
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54  System Operation

Figure 5.4.1 shows the splash screen that welcome users when launching the
application. After the splash screen, user is directed to the login page. In Figure 5.4.2,
two login method are provided, which are authenticated login and anonymous login.
Authenticated login requires users to key in the email address and password into the

login page’s input field.

HE Project

Login

Login as GUEST

Figure 5.4.1: Splash Screen Figure 5.4.2: Login Page

The authenticated login must have an account created before they can proceed with
the login. User clicks the “New User? Create an account” to filling out the required
information, including name, email, password, and confirm password to start the
account creation. A panel is displayed to notify users to verify their email address to
complete the registration process after a successful registration in registration page.
After clicking “Login”, users are redirected back to the login page. Additionally, the
login page includes a “Forgot Password” option for user to reset their password if they
forgot. Clicks on it will pop out a reset password window, where users simply need to
enter their email address, then a new password reset email will be sent to their inbox.

Any further action will be complete there.
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Already have an actol

unt? Login

Figure5.4.3:R
Page

egistration

PLEASE VERIFY YOUR EMAIL

Please verify your email address
Verification email has been sent
to behjiajing@lutar.my

Logln

Figure 5.4.4: Email

Verification Panel

HE Project

Login

Reset Password?

e L]

Login as GUEST

Figure 5.4.5: Reset Password

Window

The main page which continues after the login page shown in Figure 5.4.6 and Figure

5.4.7. A little pop out welcome message will be display for around 2 seconds. The

application retrieves data for all the states in Malaysia from Firebase and dynamically

generate button accordingly. The interfaces have a title bar with an option menu on

the right and a navigation bar at the bottom, emphasizing simplicity design.

Main Page =

wecarie ceh 0 e rain sage

selantn —
Segart
Semhilan Paliang
l a'
- —

Figure 5.4.6: Main Page Part |

FAVOURITE FROFILE

Main Page =

.......

O1 9| A

FAVOURITE Map FROFILE

Figure 5.4.7: Main Page Part 1
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Figure 5.4.8 shows the option menu, which becomes visible when user click the
option menu. Clicking the “Info” button navigates users to the About Us Page (Figure
5.4.9). This page solely displays the application’s logo and provides text describe its

purpose. User can easily return to the previous page using the back button.

fain Page — About Us
e Plgg e

i
B Prgjest

This 1 a project contributed
1o the perservation of
Malaysia Historical Building
Keanean ez Infarmatian
It allow high accessibility and
interactivity with the 3D
building model through AR
- enviranment.
[
o Ealzas Developer: Beh Jia Jing
|
AR
[
EATOURITE
Figure 5.4.8: Option Menu Button Figure 5.4.9: About Us Page

Next, user can access the building list pages by clicking on the state buttons. In this
example, clicking the “Perak” button displays all historical buildings which belong to
the Perak state. Figure 5.4.10 and Figure 5.4.11 show the historical buildings listed for

the Perak state.

< S
= .->I
All "\I”'—V
= Rl =]

The Taiping
Mariet

: @ y
FAVOURITE war PROFILE

Figure 5.4.10: Perak Building Page Il Figure 5.4.11: Perak Building Page 11
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In state panel, user is able to perform the search and sorting functions. Figure 5.4.12
shows the outcome after sorting based on the alphabetical order, while Figure 5.4.13

shows the results after conducting a search based on certain keyword.

Bo e : o 9 2
Figure 5.4.12: Sorting Function Figure 5.4.13: Searching Function

Once users find a historical building of interest and select it, such as “Taiping Clock
Tower” in this example, users are redirected to the building info page (Figure5.4.14).
This page introduces in-depth historical details about the building, including its
address, architectural style, historical background, construction period, and more.
Furthermore, users can view the rating, comments, and images related to the selected
building (Figure 5.4.15).

¢ Building Detail {  Building Detail

Images
Taiping Clock Tower

| AR Camera |
: : Review
A
| want to comment TIVTTIITT
[ ]
Overview
Address: Jalan Taming Sari, 34000, 22
1\:1;1;11; Pztrznlk o " Os
amazing hise K
Constracted: 1351 4110/2024 -1
Styler Colonial Avchitcemural sovle QO beh
Historical Background
O hhh SEatd
Figure 5.4.14: Building Detail Page | Figure 5.4.15: Building Detail Page Il
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Figure 5.4.16 shows the enlarge function after user clicks the image. Besides, there’s
a bookmark button allowing users to save historical buildings of interest into their
favourite list. Users can also add comments to share their experiences or express their
feelings toward the building (Figure 5.4.17). If user wishes to explore the AR
functionality of Taiping Clock Tower, they can easily access it by clicking the ‘AR
Camera’ button. During the transition, a loading screen is displayed to notify the user

that the AR pages are still preparing.
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Figure 5.4.16: Enlarged Image
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Upon the scene loading is complete, a reminder page is displayed to alert users about
using AR in a safe environment (Figure 5.4.20). Once users press ‘OK’, they can
begin enjoying the AR experience. To place the 3D model into the real-world
environment, users first need to detect a plane. Figure 5.4.21 and Figure 5.4.22 shows

the placement of 3D model to the real-world environment.

Reminder: make st
environment whil

Figure 5.4.20: Reminder  Figure 5.4.21: Plane Detection Figure 5.4.22: 3D Model
Page Placement (1881)

Once the 3D model placement process is completed, users can interact with the
model. They can walk around the model to get a clearer view of the building structure
or perform scaling and rotating function. Figure 5.4.23 and Figure 5.4.24

demonstrates the results after performing these functions.

Modify AR Scene

Scale

Rotate

Figure 5.4.23: Scale Function Figure 5.4.24: Rotate After Scale
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To view different versions of historical buildings, users can select another button to
change the appearance of the building model. Figure 5.4.25 shows the transition of the
Taiping Clock Tower 3D model from 1881 version to 1990 version, displayed
through the Vuforia Provided Ground Plane in Figure 5.4.26.

o0z \ R

Figure 5.4.25: Taiping Clock Tower Model Figure 5.4.26: Vuforia Ground Plane
(1990)
If user captures an image, they like using the capture button, they have several options

to proceed. Figure 5.4.27 shows the preview mode after an image is captured, where
user can choose to either discard, save, or share the image. Figure 5.4.28 and Figure
5.4.29 demonstrate the process of sharing the image via WhatsApp, show the
seamless integration with social media platforms for easy sharing of captured images.

i‘\ i\l. 15 A

{N%j‘,

Figure 5.4.27: Preview Figure 5.4.28: Sharing Figure 5.4.29: WhatsApp share
Mode Platform Selection Page
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Users can bookmark buildings of interest for easy access. Figure 5.4.30 shows the
Taiping Clock Tower being bookmarked. They can then access bookmarked buildings
directly from favorite page (Figure 5.4.31). If user don’t have favorites, the page will
be display as shown in Figure 5.4.32.

< Buding petst
" g 0
iR §

Taipin)
AR Camera O
Overview No favourites yet

address: Jalan Taming Sard, 34000,
Taipin rak

Constructed: 1881

Style: Colonial Architecrural Style

Historical Background

Figure 5.4.30: Bookmark Figure 5.4.31: Favorite Page Figure 5.4.32: No Favorite
Button

Next is the map page, when first entering, the current location and historical building
locations will be loaded (Figure 5.4.33). User can use the search bar to target specific
historical buildings they want. Figure 5.4.34 displays the result after user search for
the Taiping Clock Tower. After clicking it, users will see a navigation from their
current location to the target location, along with a summary of building info. User

can scroll or resize the map to get a full picture of the entire route (Figure 5.4.35).
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Figure 5.4.33: Map Page Figure 5.4.34: Search Result Figure 5.4.35: Navigation
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Figure 5.4.36 shows the profile page, where user can manger their settings. In our
application, user can customize their avatar instead of updating their profile picture.

Figure 5.4.37 and Figure 5.4.38 shows the avatar selection and changes process.

Profile

Profile

Choose Your Avatar

beh

beh
@w O 9 @ © 9
Figure 5.4.36: Profile Page Figure 5.4.37: Avatar Figure 5.4.38: Updated Avatar
Selection

The user can also edit their personal information through the profile page. They have
the option to edit either their profile or reset their password. Figure 5.4.39 displays the

edit profile page, while Figure 5.4.40 shows the edit password page.

< Edit Password

Qld Password

New Username
[ W New Password CHINESE
ENGLISH
New Email Confirm Password
[—] MALAY
TAMIL

ol I o | o | -

Figure 5.4.39: Edit Profile  Figure 5.4.40: Edit Password ~ Figure 5.4.41: Change Language
Page Page Window
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To cater the users who may not be proficient in English, we offer language selection
options, including Chinese, Malay, and Tamil, in addition to English (Figure 5.4.41).
Figure 5.4.42, 5.4.43, and 5.4.44 shows the interface after switching to respective

language. The logout function allows user to securely log out of their accounts.
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Figure 5.4.42: Chinese Figure 5.4.43: Malay Interface  Figure 5.4.44: Tamil Interface

Interface
For guest users, who do not have authenticated accounts, some features are limited.
For example, in the building detail page (Figure 5.4.45), the bookmark button is
unavailable, and they cannot add comments (Figure 5.4.46). Guest user also does not
have access to a favorite list (Figure 5.4.47). Their profile page is simplified, offering
only language change and switch account options (Figure 5.4.48).

Building Detail < Building Detail

Images

Taiping Clack Tower

Rating: 2.07

AR Camera

Review

Overview

address: Jalan Taming Sard, 34000,
Taiping, Perak

Constructed: 1881 AP RI20EA 1920 PR
Style: Colonial Architectural Style
Historical Background

Mistory: The clock tawer holds historical
significance asitmarksthe s:arunr,pa?llc ?1

Figure 5.4.45: Guest Building Detail | Figure 5.4.46: Guest Building Detail 1l
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Favourite Profile

Please Login First

GUEST
{n 9 A2 @ O @
Figure 5.4.47: Guest Favorite Page Figure 5.4.48: Guest Profile Page
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55  Concluding Remark

The current project is developed using the Acer Nitro laptop with Microsoft Windows
10 and 64-bit OS Windows 10. The mobile used to test out the prototype and final
version of the application is Vivo Y36 5G. The development of the project involved
various tools and platforms, including Visual Studio 2022, Blender, Unity, Firebase,
and Mapbox SDK. These were utilized to create an engaging user interface and
integrate essential functionalities. C# scripting in Unity was then employed for
implementing application features, while Firebase Realtime Database, Firebase
Storage and Firebase authentication were utilized for data storage and user
authentication. Furthermore, the Blender was using for the development of historical

building’s 3D model which will become the model to display in the AR mode.

Across the development process, the requirement for Android API requirements have
been evolving from Android 8.0 ‘Oreo’ to Android 10.0, necessitated by the
implementation of the Native Gallery. Additionally, support for ARCore required a
minimum SDK version of 24 (APl Level 24) to ensure AR functionality.
Configurations were made before building the project to optimize the user experience.
This included setting permissions in the Android Manifest and organizing scene
builds to ensure smooth navigation from the login page.

All the system operation has been shown in this chapter. The application consists of
various modules, starting from the login module offering authenticated and
anonymous login options. Authenticated users can register and reset passwords. The
main interface allows user to search for historical buildings by name, with sorting and
searching functionalities available for convenience. Users can also view detailed
building information, leave comments, and access AR functionalities for immersive
experiences. Bookmarking, map navigation, and change language features enhance
user engagement and exploration. For guest user, they cannot bookmark or make
comment, but can experience anything other than that. The project mainly focuses on
provide a novel experience for users to interact with historical buildings through AR
technology, with a focus on simplicity and user-friendly design. The interface has
been designed in a way that make the interaction process more smoothy, ensuring

users can easily adapt to the application’s features.
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System Evaluation and Discussion

6.1  System Testing and Performance Metrics
Table 6.1.1 Test Case for Authentication Module
Test Test Case Description Test Data Expected Result Actual Result Pass/Fail
Case
1 Empty Name Sign Up Name: NULL Display “User Name is empty” | Display “User Name is empty” Pass
Email: behjiajing@lutar.my and failed to Sign Up and stop the Sign Up
Password: 123456
Confirm Password: 123456
2 Empty Email Sign Up Name: BEH Display “Email field is empty” | Display “Email field is empty” Pass
Email: NULL and failed to Sign Up and stop the to Sign Up
Password: 123456
Confirm Password: 123456
3 Invalid Email Sign Up Name: BEH Display “Invalid Email” and Display “Invalid Email” and Pass
Email: behjiajing failed to Sign Up stop the Sign Up
Password: 123456
Confirm Password: 123456
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4 Existing Email Sign Up Name: BEH Display “Email already in use” | Display “Email already in use” Pass
Email: behjiajing@gmail.com | and failed to Sign Up and stop the Sign Up
Password: 123456
Confirm Password: 123456

5 Empty Password Sign Up Name: BEH Display “Password is empty” Display “Password is empty” Pass
Email: behjiajing@lutar.my and failed to Sign Up and stop the Sign Up
Password: NULL
Confirm Password: 123456

6 Invalid Password Sign Up Name: BEH Display “Weak Password” and | Display “Weak Password” and Pass
Email: behjiajing@lutar.my failed to Sign Up stop the Sign Up
Password: 1
Confirm Password: 123456

7 Empty Confirm Password Sign Up Name: BEH Display “Confirm Password is Display “Confirm Password is Pass
Email: behjiajing@lutar.my empty” and failed to Sign Up empty” and stop the Sign Up
Password: 123456
Confirm Password: NULL

9 Unmatched Password Sign Up Name: BEH Display “Passwords do not Display “Passwords do not Pass
Email: behjiajing@lutar.my match” and failed to Sign Up match” and stop the Sign Up
Password: 123456
Confirm Password: 654321

8 | Valid Sign-Up Details Sign Up Name: BEH Display panel to notify user for | Switch to the email Pass
Email: behjiajing@1utar.my complete the registration verification email to remind
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Password: 123456
Confirm Password: 123456

through verification email

the user

9 Empty Email Login Email: NULL Display “Email field is empty” | Display “Email field is empty” Pass
Password: 123456 and failed to Login and stop the Login
10 | Invalid Email Login Email: behjiajing Display “Invalid Email” and Display “Invalid Email” and Pass
Password: 123456 failed to Login stop the Login
11 | Empty Password Login Email: behjiajing@lutar.my Display “Password is missing” | Display “Password is missing” Pass
Password: NULL and failed to Login and stop the Login
12 | Incorrect Password Login Email: behjiajing@1utar.my Display “Password is missing or | Display “Password is missing Pass
Password: 77777 incorrect” and failed to Login or incorrect” and stop the
Login
13 | Valid Login Credentials Login Email: behjiajing@lutar.my Enter the login page as Successful login Pass
Password: 123456 authenticated user
14 | Empty or Invalid Email Password Reset. Email: behjiajing Display “An error occurred. Display “An error occurred. Pass
Please try again later” and failed | Please try again later” and stop
the reset password the process
15 | Valid Email Password Reset Email: behjiajing@lutar.my Display panel for reset password | Navigate to the panel to notify Pass
in email inbox continue reset and follow the
instruction in inbox email
16 | Guest Login Enter the login page as Successful login as Guest Pass
anonymous user
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Table 6.1.2 Test Case for Navigation

Test Test Case Description Test Data Expected Result Actual Result Pass/Fail
Case
1 Main Menu Navigation Click “MAIN” button Enter Main Page Successful enter Main Page Pass
2 Favorite Navigation Click “FAVOURITE” button | Enter Favorite Page Successful enter Favorite Page Pass
3 Map Navigation Click “MAP” button Enter Map Page Successful enter Map Page Pass
4 Profile Navigation Click “PROFILE” button Enter Profile Page Successful enter Profile Page Pass
Table 6.1.3 Test Case for Building Module
Test Test Case Description Test Data Expected Result Actual Result Pass/Fail
Case
1 View State List Click “MAIN” button Display all states in Malaysia Button of 13 States in Pass
Malaysia successful display
2 View About Us Page Click “Info” button through Enter About Us Page Successful enter About Us Pass
option menu Page and display the
description
3 View Building List Click Perak state button Display all building in Malaysia | Button of all Perak building Pass
successfully generated
4 Building List Search Function Keywords: Taiping Display all the building with Successful display all the Pass
“Taiping” in their names historical building with
“Taiping” in their names
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5 Building List Alphabetical Sorting Sort By: A-Z The sorting working fine and Successful display the result Pass
Function display the building name in with alphabetical order
alphabetical order
6 Building List Rating Sorting Function Sort By: Rating The sorting working fine and Successful display the result Pass
display the building start with with descending rating order
the highest rating
7 Building List Period Sorting Function Sort By: Period The sorting working find and Successful display the result Pass
display the building start with with ascending period
the earliest construction period
8 Building List Search and Sorting Function | Keywords: Taiping Filter out the building with Successful get the filtered Pass
Sort By: Rating “Taiping” in their name and building sort in descending
order by highest rating rating order
9 Building Info Display Click “Taiping Clock Tower” | Enter the Taiping Clock Tower | Successful go into the page Pass
button Building Detail Page and view info such as rating,
historical background, images,
and review
10 | Building Image Enlarge Click one of the images in Display the enlarged building Successful load the enlarge Pass
“Images” section image building image
11 | Authenticated User Bookmark Building: Taiping Clock Bookmark button in Black Display the Black bookmark Pass
Tower (Bookmark) Color indicates bookmarked button, click it become white
12 | Authenticated User Haven’t Bookmark Building: Istana Besar Bookmark button in White Display the White bookmark Pass
(Haven’t Bookmark) indicates haven’t bookmark button, click it become black
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13 | Guest Bookmark Building: Kellie’s Castle No bookmark button shows No bookmark button shows Pass
14 | Add Review Building: Kellie’s Castle A new record of comment added | Total rating update to 4. A Pass
Rating: 4.0 and update the total review. new comment with current
Comment: “This is very username is added.
British style!”
15 | Guest Review Building: Taiping Clock Can only view other users’ Cannot make review but can Pass
Tower review. view other reviews.
Table 6.1.4 Test Case for Bookmark Module
Test Test Case Description Test Data Expected Result Actual Result Pass/Fail
Case
1 Authenticated User Bookmark Display Click “FAVOURITE” button | Display all the bookmarks users | Successful display the Istana Pass
have save before Besar bookmark saved just not
and also other bookmark with
the timestamp recorded
2 Bookmark Delete Click delete button on Kellie’s Castle bookmark Removed Kellie’s Castle Pass
“Kellie’s Castle” bookmark remove from the list bookmark from Favorite List
3 Bookmark Click Click “The Taiping Market” Enter The Taiping Market detail | Successful display the detail of Pass
bookmark page The Taiping Market building
4 Guest Bookmark Page Click “FAVOURITE” button | Display text “Please Login No bookmark can be display Pass
First” and a button for user to since they cannot save, display
proceed to login page the message and button
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Table 6.1.5 Test Case for AR Module

Test Test Case Description Test Data Expected Result Actual Result Pass/Fail
Case
1 Loading Screen Display Click “AR Button” button Start the loading to the AR page | Successful loads the Screen Pass
2 Reminder Display Finish loads the Loading After finish load the Loading Success pop out reminder Pass
Screen Screen, will have a reminder window with instruction
window pop out attached
3 Plane Detection Moves the camera to find Display a square indicator Successful detect the plane Pass
robust plane shows that plane is being and display the square
detected indicator
4 3D Model display Building: Taiping Clock Show the Taiping Clock Tower | Successful project the 1881 Pass
Tower oldest historical building model | Taiping Clock Tower 3D
Click on the indicator on the screen through camera model to the screen
5 Switch Model Building: Taiping Clock Change the Taiping Clock Successful display the Taiping Pass
Tower Tower from 1881 to 1990 Clock Tower of 1990 version
Click another building button | version
6 Scaling Function Adjust the scale Scroll the scale scroller and Model size become bigger Pass
change the size of the model when scroll to right, become
smaller when scroll to left
7 Rotate Function Adjust the rotate value Scroll the rotate scroller and Model point to right when Pass
change the orientation of the scroll to the right, point to left
model when scroll to the left
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8 Reset scale and rotate Click “reset” button Reset the scale and rotation of The model’s scale and rotation Pass
the model to default value return back to original

9 Remove Function Click the “REMOVE” button | The building model will The Taiping Clock Tower Pass
disappear from the screen being remove from the screen

10 | Relocate Function Click on another plane with Current building model on Successful relocate the 3d Pass

indicator shows previous plane with disappear model to a new location and

and appear on new location remain only one building

11 | Preview Panel Click capture button Display an image which user Successful capture the image Pass
captured just now and wait for further instruction

12 | Delete Captured Picture Click trash icon Return back to AR page without | Back to the AR page, no Pass
saving the image image found in the gallery

13 | Add Captured Picture Click save icon Return back to AR page with Successful save the image and Pass
the image save to the mobile continue back to the AR page
gallery

14 | Share Captured Picture Click share icon Pop out a window for user to Successful get the sharing Pass
choose which platform they window and choose one of it
want to share the image to send the image
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Table 6.1.6 Test Case for Map Integration Module

Test Test Case Description Test Data Expected Result Actual Result Pass/Fail
Case
1 Load the map Click “MAP” button Load the map from Mapbox Successful display the map Pass
2 Drag the map Move the map with one The map moves to the right Successful move the map Pass
gesture when user swipe to the right, based on the direction the user
move to the left when user swipe to with same zoom
swipe to the left value
3 Zooming the map Zoom the map with two The map zooms in when user Successful zooming the map Pass
gestures move out the fingers, the map for both zoom in and zoom out
zoom out when user put in the
fingers
4 Search the historical building location Keywords: Kellie Relocate the map view to the The map center moves from Pass
Clicks on the search bar and Kellie’s Castle as center point my current position to the
select the building Kellie’s Castle coordinate
5 Display navigation line and summary info | Clicks on the Kellie’s Castle Draw a line from current Successful display the Pass
marker position to the selected building | navigation line from here to
and show a summary page the Kellie’s Castle with the
summary of the building info
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Table 6.1.7 Test Case for Profile Module

Test Test Case Description Test Data Expected Result Actual Result Pass/Fail
Case
1 Change Avatar Click Avatar Display Avatar Selection Successful update the avatar Pass
after select one of it
2 Empty Name Edit Profile Name: NULL Display “Username is empty”’ Display “Username is empty”’ Pass
and failed to Edit Profile and stop the Edit Profile
3 Valid Name Edit Profile Name: Beh Update the username and return | Successful show the latest Pass
to the Profile Page updated username in Profile
Page
4 Empty Old Password Edit Password Old Password: NULL Display “Password Field is Display “Password Field is Pass
New Password: 111111 empty” and failed to Edit empty” and stop the Edit
Confirm New Password: Password Password
111111
5 Incorrect Old Password Edit Password Old Password: 777777 Display “Authentication Display “Authentication Pass
New Password: 111111 Failed”” and failed the Edit Failed” and stop the Edit
Confirm New Password: Password Password
111111
6 Empty New Password Edit Password Old Password: 123456 Display “Password Field is Display “Password Field is Pass
New Password: NULL empty” and failed to Edit empty” and stop the Edit
Confirm New Password: Passwords Password
111111
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7 Invalid New Password Edit Password Old Password: 123456 Display “Password format Display “Password format Pass
New Password: 1 incorrect”, “Confirm Password incorrect”, “Confirm Password
Confirm New Password: format incorrect” and failed to format incorrect” and stop the
111111 Edit Passwords Edit Password

8 Empty Confirm Password Edit Password | Old Password: 123456 Display “Confirm Password Display “Confirm Password Pass
New Password: 111111 Field is empty” and failed to Field is empty” and stop the
Confirm New Password: Edit Passwords Edit Password
NULL

9 Unmatched Password Edit Password Old Password: 123456 Display “Password do not Display “Password do not Pass
New Password: 111111 match” and stop the Edit match” and stop the Edit
Confirm New Password: Password Password
7777777

10 | Valid Password Edit Password Old Password: 123456 Password being updated Display message and Pass
New Password: 111111 successful update the
Confirm New Password: password
111111

11 | Change to Chinese Language Language: Chinese Entire application interface The interface successfully Pass
Select “CHANGE changes to Chinese Language changes to Chinese Ul
LANGUAGE”

12 | Change to Malay Language Language: Malay Entire application interface The interface successfully Pass
Select “CHANGE changes to Malay Language changes to Malay Ul
LANGUAGE”
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13 | Change to Tamil Language Language: Tamil Entire application interface The interface successfully Pass
Select “CHANGE changes to Tamil Language changes to Tamil Ul
LANGUAGE”
14 | Logout Click the “LOGOUT” Logout of the current account Return back to Login Page to Pass
choose login method again
15 | Guest User Profile Page Click “PROFILE” button Only have “CHANGE Only can either change Pass
LANGUAGE” and “ HAVE language or login
ACCOUNT?” button
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6.2  System Testing and Performance Metrics

The system testing and performance metrics for the project were conducted through
quantitative usability testing with university users as participants. There are a total of
25 users participated in the testing, providing valuable feedback on the application’s

reliability and user experience.

Based on the survey data in Appendix B, the majority of users rated the application as
good to excellent, indicating satisfaction with its usability. However, some users faced
bad experiences, it may be due to the issue on AR plane detection where if the plane
is not robust may need to take some time to detect. Regarding the guest mode feature,
most users expressed a positive response, stating it would provide a faster and easier
start to using the application. The testing application still don’t have enough data to
compare to the existing website, some users felt that the application lacked
comprehensive information on historical buildings, the majority found the available

information sufficient.

Although not all users were rejected to leave comments and ratings, they valued and
appreciated the presence of these features to aid in their future travel planning.
Despite the application is new to them, most user viewed it as a reliable source of
travel information, indicating confidence in its usability and functionality. User
particularly appeals to the existing of AR, the AR technology’s immersive experience
and features like bookmarking and map navigation beneficial for exploring historical
sites. However, still have small portions of users encountered difficulties with
navigation. Feedback on personalized options, such as avatar customization and
language selection, was positive, shows the user satisfaction with these features.
Suggestions from participants regarding the future enhancements will be the
improvement on the 3D models interaction and expanding the database of historical

places and corresponding information.

Overall, the feedback from users indicated high satisfaction with the application,

which proves its reliability and usability.
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6.3  Project Challenges

Throughout the project development, several challenges and issues has been raised,
primarily comes from the adoption of new technologies. When first kick start of the
project, there was a lack of familiarity with AR platforms, which we requires to
conduct extensive research to identify the most suitable development platform.
Ultimately, Unity was chosen for its versatility in implementing both AR features and
mobile application development. To build up the knowledge and understanding how it
works, tutorials on online platforms were sought to acquire the practical skills for

integrating AR functionalities into the Unity environment.

Another significant challenge will be the selection of historical building for 3D model
creation. Building accurate, real-world-sized models is complex and requires
spending a lot of time, especially the time to learn the Blender, which is a
sophisticated 3D model tool. | then start the first building model creation with Taiping
Clock Tower, a historical building from my hometown and | more familiar with.
Importing these models later into Unity also posed additional hinders, but luckily, we
able to overcome the issue by using the glTFast (Graphics Library Transmission

Format) and import it in gITF format for integration.

The next issues will be the implementation of mapping functionality. Initially | start
with the API of Google Maps, but later discover the limitations of API does align with
the functionality | wish to implement in the project. Transitioning to the Mapbox SDK
offered a grater flexibility and functionality, then I only able to continue working on it.
Moreover, integrating of additional plugins like Native Share and Native Gallery also
cause some challenges to the project, where it require us to adjust the Android version
when want to facilitate successful APK builds. Although these challenges cause some
delay in project development, but luckily the problem is able to solve and provided a

valuable learning experience for us.
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6.4

Objective Evaluation

1. Development of a mobile application with AR technology

The mobile application successfully integrates AR technology, enable the
users to experience it in AR environments. While user not familiar with the
historical buildings, different appearances of the buildings is able to be shown
and interaction with the historical buildings can build more memorable

memories despite haven’t experience it before.

Preservation and documentation of historical buildings.

The application has properly collected the correct data and present it in an
interesting way for users to view, contributing to their preservation and
documentation. The user also able to get the view of historical buildings’

coordinate visually through map for them to know where it located.

High accessibility and interaction

The availability of different login can increase the usage selection, whether
they want to have more customize or easier access method. Then through
reviews, AR image sharing, bookmarking, and language customization, the
application enhances user interaction and accessibility, ensuring a rich user

experience.

Based on the verification with the project objectives in Chapter 1, we able to

successfully achieve all of the objectives.
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6.5  Concluding Remark

In this chapter, thorough testing on the application system was performed to ensure
the correct functioning of each module. Testing was conducted from the perspectives
of two roles, which are authenticated user and anonymous user. Different modules
was covered for the testing, such as Authentication module, Building module, AR
module, Bookmark module, Map Integration module, and Profile module. Detail and
complete test cases were setup for guarantee the performance and quality of each

module, make sure it works as expected.

Following the completion of system testing step, we proceed to the practical testing
with actual users. There are 25 users join as participants for the application testing.
Quantitative usability testing was applied to collect their feedback through survey
after using and interact with the application for data analysis purpose. Overall, user
expressed positive feedback after using the application, especially satisfy with the
incorporation of AR technology. However, some of them suggest potential
improvements, including the addition of more detailed content and more 3D models

to enrich the user experience.

Other than that, several challenges faced along the development of the application has
been listed. These challenges included navigating the unfamiliar terrain of AR
technology at the beginning of the development phase, difficulty in creating the 3D
models and incorporates it into the Unity., the consideration for the update of
minimum android version due to the implementation of new functionality, and the
map selection to continue the development of map module. Due to the development
requirement, the decision has been making switching from the Google Maps API to
the Mapbox SDK. Each of these challenges requires a long time to study and figures
out how to solve the problem. But in the end, everything is able to be solve and works

well.
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CHAPTER 7

Conclusion and Recommendation

7.1 Discussion

Augmented Reality technology continues to evolve and remains a trend in the novel
technology of application development even in 2024. Various industries have begun
the utilization of AR to enhance their operation and bring convenience to themselves.
Despite this, Malaysia still has yet to discover the potential of historical application
that able to serve for both data preservation and AR technology combination to create
engaging experience for users. This is where | get the idea of the creation of HB
Project, which aimed at preserving Malaysia’s heritage assets while tapping into

emerging trends to attract younger audience.

The HB Project has seen to be quite success, where it addresses the challenge of local
visitation limitations while offering diverse functionalities to keep users engaged. The
inclusion of a map feature facilitates navigation to historical buildings, while the
creation of 3D models enables users to view and interact with detailed representations
of these structures in augmented reality environments. Quantitative testing results
even proved users’ satisfaction with the AR functionality, highlighting the potential of
AR to stimulate users in Malaysia’s rich heritage landscape and foster deeper

engagement.
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7.2 Novelty of the Project

Historical heritage holds significant important for a country, serving as a testament to
its rich cultural and architectural legacy. However, factors such as the aftermath of the
MCO, geographical distance, and the unfortune occurrence of demolitions or repair
works often hinder people from visiting these invaluable sites. To solve the problem,
the proposed application aims to serve as a comprehensive hub for historical building
data, catering to individuals seeking travel experiences enriched with historical
insights.

The project has focus on integration of AR technology, offering users the ability
experience historical sites anytime, anywhere. Through AR, users can engage with
historical buildings in a dynamic and interactive manner. Functions such as scrolling,
rotating, and model selection further improve the user engagement and exploration to
the architectural evolution of these buildings, providing a deeper understanding of
their historical significance. Moreover, the image capture function enables users to
capture and share their AR experiences with friends and peers, thereby extending the

influence and reach of the application within the Malaysian community.

In consideration of the diverse user base and requirements, the application tends to
cater to different peoples, offering flexibility in usage. Tour guides for example, they
can utilize the guest login feature to introduce the application to their passengers,
providing them with a unique and memorable way to learn about historical buildings
during tours. Besides, regular users have the option to login as authenticated or
anonymous users based on their preferences, ensuring a personalized experience and

flexibility tailored to their needs.

Furthermore, the inclusion of a map feature not only assists users in locating historical
buildings but also serves as a GPS navigation tool during actual visits. Given that
some historical buildings may not be accurately represented on platforms like Google
Maps, the application offers an exclusive built-in map with real-time tracking
capabilities, addressing the limitations of existing mapping services and enhancing the
overall user experience. Overall, the proposed application successfully bridge the
connection between individuals and historical heritage using AR technology.
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7.3 Future Work
Current application have done the basic requirement to algin with the project
objectives, there are still some recommendations for the future development of the

project.

1. Expansion of Historical Data and the 3D models
Increasing the number of historical buildings in the database and other detail
info such as the operation time and status will be helpful for the users.
Besides, enhancing the level of detail in the 3D models will provide users with
a more comprehensive experience. Collaborating with local expert can further
ensure the correctness of the historical data accuracy.

2. Improvements in AR Functionality
Implementing features such as virtual guided tours with story telling elements
and interactive quizzes will enrich the AR experience. This will make the
application more engaging and educational for users interested in exploring
historical sites.

3. Enhanced Personalization and Community Engagement
Allowing users to post images or videos, participate in discussions, and share
their experiences with others can foster a sense of community within the
application easier compared to current rating and comment sections. This will
encourage user engagement in sharing their experiences.

4. Gaming Elements Implementation
Introducing gamification elements can also be a way to attract the people in
using the application in a relax yet educational way. One of the examples is
the treasure hunt AR games based on historical sites, can make the exploration
process more enjoyable and interactive. Gamified experiences will appeal to a
wider audience and encourage repeat usage of the application.

5. Admin Role Implementation
Adding an admin role will make sure the flow of updating and managing data
within the application. So, no need to add the data through firebase because
admin can easily add new historical buildings data, update information, or
perform any action directly through the application interface.
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7.4  Conclusion

The project gaining a deep understanding of current historical buildings situation in
Malaysia. After the study, we identify the problem and challenges faced during the
historical building conservation such as unproper protection by government bodies,
changing in historical buildings appearance, air pollution issues, and the gradually
decrease in the connection between public and historical heritage. The project
objectives are aimed to solve these problems through the generation of AR mobile
applications to enables the construction of historical buildings model to real world
environments and give a proper documentation of related historical backgrounds
information, which will eventually benefit the public through high accessibility and

provide the interaction with these precious treasures.

The project defines six modules after performing the literature review to create a
better application, which are AR Module, Building Module, Authentication Module,
Map Integration Module, Bookmark Module, and Profile Module. The application is
developed through the Agile Development method, we first have conducted the
survey to collect functional requirements, followed by the creation of various diagram
such as system architecture diagram, use case diagram, activity diagram, wireframe,
and so on. These diagrams served the purpose of designing how each component will
looks like and built the interconnections between components. Then only start the

development process based on the predefined project timeline.

In result, we successfully to complete the project on schedule. The entire testing,
consists of both system performance testing and quantitative usability testing, was
conducted to ensure performance, and gather authentic user feedback. Additionally,
discussions were held to ensure alignment with defined objectives and propose

potential growth spaces for future development.
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APPENDIX

Investigation of Historical Building
Awareness Among University Students

Dear Participant,

I 'would like to invite you to participate in a Final Year Project conducied by

Eeh Jia Jing from Universiti Tunku Abdul Rahman. This study focuses on investigating
the awareness of paricipants towards the historical buildings in Malaysia. Throughout
the development of Malaysia, numerous important and famous historical buildings
have been created, accompanying the growth of our country and people. By
understanding the diverse responses from participants, can further assist in

achieving our ultimate goal to encourage people to interact with these precious
properfies through modern technologies.

The objective of this study is to examine the factors that cause students to have less
engagement with the historical buildings. By understanding these causes, we aim to
develop solutions methods to iImprove their interest and engagement.

The questionnaire will take approximately 15 minutes to complete, and you will
coniribute to a8 deeper undersianding the reasons behind university students’ limited
contact with historical buildings. Your responses will remain confidential and will be
used solely for research purposes.

Thank you for your time and valuable contributions to this important research
endeavor.

Sincerely,

BEeh Jia Jing

behjiajing@1utar.my Switch account e

* Indicates required question

Email *

Record behjiajing@1utar.my as the email to be included with my response

Mext IS  Fage 1 of 7 Clear form

A-2
Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



APPENDIX

Personal Information

This section is just to confirm the respondent’s identify for the survey. All information is fully
confidential.

Age *

() 17-20
() 21-25

O 26 and above

Gendear *

() Male
O Female

Highest Education Level

Foundation
Diploma
Degree
Master

FhD

ONOGHONON®

Univarsity Name *

Your answer

State «

LNoose b

Back Next [ I Facge 2 of 7 Clear form

Mewer submit passwords through Google Forms.

Thizs form was created inside of Universiti Tunku Abdul Rahman. Report Abuse

Google Forms
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Understanding of Habits and Basic Background

Historical Buildings refers o buildings that are considered to have a particular historical or
architectural significance. (FastBuildSupplies, 2022)

1. Have you visited any historical buildings before? »

() Yes
() Mo
O Maybe

2 If you answer es' in Q1, please list out the name of the buildings you
remember. { Format: Building1, Building 2, ... }

Your answer

3. Do you still live in Malaysia? *

() Yes
() Ne
() other:

4. Based on the state you live, please list out the local historical buildings that you »
know. (Fermat: Building?1, Building 2, ...}

Your answer

5. How often do you visit historical buildings? *

O Mever

5. How often do you visit historical buildings? *

O Mever

() Qccasionally
() sometimes
() Often
O

Always
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6. Visit to these buildings increase your interest to know their historical
background.

() strongly disagree
() Disagree
Neutral

Aaree

C OO

Stronaly Agree

7. I visit historical landscapes only because of *

O Participated in a trip with a scheduled itinerary
O I am curious about everything about these places
O Invited by my relatives and friends

() Never visit any of them

() other:

8. What are the reasons that stop you from exploring these ancient buildings in
Malaysia?

O | don't have any info about the places that have historical buildings
O The historical buildings are located too far

O The process is very time-consuming and exhausted

O | never have any interest to begin with

O | only interest in the historical buildings outside of Malaysia

() other:

9. l usually get information of historical places through *

] Social Media

[] Television

[ Wy relatives and friends
(] Mewspaper

] mMone

[] Other:
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10. How often do you use techneology (online resources, websites, social media)
to get information of historical buildings

() MNever

() Occasionally

() Sometimes

() oOften
O Always

Back Next S  Fage 3 of 7 Clear form

Never submit passwords through Google Ferma.

Understanding of Historical Building Knowledge

The following questions will list out some of the historical building in Malaysia.

11. How would you rate your knowledge of historical buildings in Malaysia? *

() Very Poor

(O Poor

O Average

O Good

() Excellent

12. Do you recognize which buildings this is? [1] *

O Melaka Sultanate Palace Museum

(O Kedah Royal Museum

O Muzium Diraja Kuala Kangsar
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O Melaka Sultanate Palace Museum
() Kedah Royal Museum
O Muzium Diraja Kuala Kangsar

() Muzium Sultan Abu Bakar

13. Do you recognize which buildings this is? [2] *

O Sultan Abdul Samad Building Clock Tower
O Birch Memorial Clock Tower
(O) Tang Beng Swee Clock Tower

() Tne Taiping Clock Tower

14. Do you recognize which buildings this is? [3] *

(O) Wong Ah Fook Mansion

() Bok House
O Chung Keng Kwee's Residence

(O) Pinang Peranakan Mansion

Back Next G Page 4 of 7 Clear form
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Understanding of Participants Opinion on Importance of Historical Building

15. How much do you agree about "historical buildings play a huge role in forming *
our cultural heritage'?

() Strongly disagree
(_) Disagree

() MNeutral

() Agree

() strongly Agree

16. In your opinion, how important it is to preserve information of historical *
buildings?

() Mot Important At All
() slightly Important

() Important
() Fairly Important

() Very Important

17. What is your favorite historical building in Malaysia? *

Your answer

18. Based on the Q17 answer, please provide the reason. *

Your answer

19. Do you think it is important to educate the younger generation about historical *
buildings? Please provide the reasons.

Your answer

20. What kind of method do you think should be taken to preserve the information *
about historical buildings?

Your answer

21. Do you think it is good to have a mobile application that focuses on providing *
information about historical building and their corresponding details?

P

() Yes

P
W/ Mo

() Waybe

Back Next . Fage 5 of 7 Clear form
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Understanding of Technology Application on Historical Building

Augmented Reality (AR) is an inferactive experience that enhance the real world with
computier-generated perceptual information. The content can span multiple sensory
modalities, including visual, auditory, tactile, somatosensory, and olfactory. Through using
medium such as sofiware, apps, and hardware, enable the AR to overlays computed-
generated content into real world.

22. Regarding the Augmented Reality (AR) technelogy, how much you know *
about it?

Your answer

23. Have you ever experiance any AR application before?

O Yes
() Mo
() Maybe
(C) oOther:

24 If you answer 'yes' in Q23, please list out the names of the application.

Your answer

25. Would you like to try it out if there is any AR application for historical buildings *
in Malaysia?

() ves
() No
() Mayhe

26. Based on you answer in Q25, please provide the reasons.

Your answer

27. |s there any existing application or website that provide the historical building *
information that you familiar with? Please provide the name of the application.

Your answer

Back Next S Page 6 of 7 Clear form
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Thank Your For Your Time And Response

| appreciate so much for your response that will help to analyze the reasons for the low
awareness of historical buildings among students.

Back m S  Fage 7 of 7 Clear form
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Questionnaire
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e N\ —

HB Project Survey Among University
Students

Dear Participant,

| would like to invite you fo participate in a Final Year Project conducted by

Eeh Jia Jing from Universiti Tunkw Abdul Ranman. This study aims to gather feedback
from participants who have experienced the HBE project. Your response is crucial in
evaluating the performance of our application.

The guestionnaire will take approximately 5-10 minutes to complete. Your responses will
remain confidential and will be
used solely for research purposes.

Thank you for your time and valuable contributions to this important research
endeavor.

Sincerely,

Beh Jia Jing

behjiajing@1utar.my Switch account ey

* Indicates required question

Email »

Record behjiajing(@1utar.my as the email to be included with my response

Mext [ I Page 1 of 4 Clear form

Newver submit passwords through Google Forms.
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Personal Information

This section is just to confirm the respondent's identify for the survey. All information is fully
confidential.

O 21-25

() 28 and above

Gender *
() Male

() Female

Highest Education Level *
(7) Foundation

() Diploma

() Degree
() Master

() PhD

University Mame *

Your answer

State *
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Participants Data Collection

1. How would you rate our application after using it? *
1 2 3 4 ]

Poor O O O O O Excellent

2. Do you think it is convenience to have the option to login as a Guest? »

() Yes
() No
() Other:

3. How satisfied are you with the ease of finding the historical building you
desired?

Very Dissatisfied L/ O L/ L/ O Very satisfied

4. Did you find the information provided about historical buildings comprehensive
and informative?

Pl Pl £y
Mot comprehensive Lt O L O Very Comprehensive

5. Did you enjoy giving comments and ratings to historical buildings?

Mot enjoyable at all W O W ) O Very enjoyable
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6. Did you find the rating of historical buildings to be a reliable reference for you
to decide to visit them?

Mot reliable O O O O O Very reliahle

7. Do you consider this application a reliable source when searching for new
places to travel?

Mot reliable L W) W/ O O Very reliable

Very Dissatisfied ) O (- L/ O Very satisfied

9. Did you enjoy interacting with the buildings in the AR environment?

Mot enjoyable @) O QO @) O Very enjoyable

10. Do you find bookmark feature convenience for faster navigation? *

i P Pt # P e i
Mot convenient S S v/ -, S Very convenient
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11. How helpful do you think the map integration feature is for locating historical
buildings?

Mot helpful (- U W O O Very helpful

12. Were you able to easily navigate to the desired historical buildings using the

map functionality?

Mot easy O O O O O Very easy

13. How satisfied are you with the customization options available in the profile

modula?

Very Dissatisfied Lt O Lt L/ O Very satisfied

14. Did you encounter any difficulties while using the application? *

() Yes
() Neo
() other:

15. If yes, please specify the difficulties you faced

Your answer

16. Would you recommend any features to improve our application?

Your answer

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR
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Thank Your For Your Time And Response

| appreciate so much for your response that will help to analyze the reasons for the low
awareness of historical buildings among students.

Personal Data Protection Act 2010
Your data privacy is important to us. Personal data collected will be protected in
accordance to Personal Data Protection Act 2010, Plzase visit

Back m S Page 4 0f 4 Clear form

A-17
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Duestions  Responses @ Setlings

Age D ceey
23 responses
»1i7-20
»2-25
i 26 and above
Gender O ooy
I35 n=sponses
o Malke
# Fermalke
Highest Education Level |_|:| Cepy
25 negponses
) Foundation
¥ Dinlona
i Degree
il Masier
& FhD
University Name IO ceoy
25 nesponses
15
12 (4%
110
3
2 (B%) 2 {B%)
104%)  1(4%) 1id%) T8 1% 1(4%) T8 1(4%)  1(4%)
L]
HanChiang TARLMT UTAR UTARLUTAR Unirversiby Turi. .. Uter Kampar
Ik colleoe The ane UTAR Kamoer  Universiti Tunkw...  Universitvy of Tu... Hiamen....
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Srate D cepy
I3 responses

W Johar

B Kedah

i Kalbrlan

i Malaoes

@ HNepgeri Sembilan
@ Fahang

@ Panang

@ Pork

inzY

Have you ever experience any AR application befora? |£| Copy
25 recponses

@ es
&N
& Maybe

1. How would you rate our application after using it? |£| Cepy
Z5 recponses
15
10
5
1 {d%) 1(4%
o {0%) (4% (4%
a
i 2 3 4 B
A-19
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2. Do you think it is convenience to have the option to login as a Guest? D cCepy
25 responses

® s

& Ho

3. How satisfied are you with the ease of finding the historical building you desired? |£| Copy
13 responses

15

00 00

4. Did you find the information provided abouwt historical buildings comprehensive and |£| Copy

informative?
25 responses

15

10

5

1{d%:)
0if)
a
1 2 a 4 5
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5. Did you enjoy giving commients and ratings to historical buildings? [D Copy
25 r=sponses

15

10

5

0 {0f%)
a
1 2 3 q 5

6. Did you find the rating of historical buildings to be a reliable reference for you to lD Copy

decide to visit them?

25 responses

15

i) i)

7. Do you consider this application a reliable source when searching for new places to lD Copy
travel?

25 responses

15

1{d%) 14%)

A-21
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2. How satisfied are you with the AR functicnality of cur project? |D Copy
25 mecponses
20
15
10
5
a1 01 14%)
a
1 2 3 4 =
9. Did you enjoy interacting with the buildings in the AR environment? |D Copy
I3 r=sponses
15
10
5
144
(0% i
a
1 2 3 4 &
10. Do you find bookmark feature convenience for faster navigation? |D Cepy
25 responses
20
15
10
5
i) Q0%
a
1 2 3 4 5
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11. How helpful do you think the map integration feature ia for locating historical LD Copy
buildings?
15 responses

15

10

5

1 (8%
00 0 (%)
a I I
1 2 ] ]

12. Were you able to easily navigate to the desired historical buildings using the map |_|_:l Copy

functionality?
25 recponses
15
10
5
14
(0P i
a
1 2 3 ] ]
13. How satisfied are you with the customization options available in the profile |_|_:l Copy
micdule?
25 responses
15
10
5
0{0%) 0{0F%)
a
1 2 3 4 ]
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14. Did you encounter any difficulties while using the application? IO Ceey

I5 mecponses

i Yoes
® Ho

15. If yes, please specify the difficulties you faced
4 resporses

It is difficult for the camera to detect the plane when | try to place it on the table

No faced any difficulties

It takes quite a long time 1o detect the plane then only can place the building model on AR camena

16. Would you recommend any features to improve our application?

11 responses

Ho

Easy towse is impartant

‘ery good

| hope to have more interaction with the 3d model

5o far not now

Provide route navigation from current location to the historical building
Wery good not need imprave

no

Make it more detailed

Thank Your For Your Time And Response

Personal Diata Protection Act 2010
‘four data privacy is important to us. Personal data collected will be protected in accordance to
Personal Data Protection Act 2010, Pleasa visit

A-24
Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR



APPENDIX

Appendix C: Biweekly Report
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FINAL YEAR PROJECT BIWEEKLY REPORT
(Project 1)

Trimester, Year: S3, Y3 | Study week no.: 1-2

Student Name & ID: Beh Jia Jing 21ACB01879

Supervisor: Ts Saw Seow Hui

Project Title: Reflect History Changes of the Famous Historical Building via AR
Technology

1. WORK DONE

Getting myself familiarized with what have done in FYP1 and IIPSPW
- Finish the improvement on the diagram such as system network diagram, use
case diagram, storyboard, wireframes, and so on

2. WORK TO BE DONE

- Barely start the development of the authentication module

3. PROBLEMS ENCOUNTERED

- Database structure arrangement for the user collection to integrate with the
Firebase authentication

4. SELF EVALUATION OF THE PROGRESS

- Starting to pick up what have left in the FYP1, will be continue on the
development

choom) - Co

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT BIWEEKLY REPORT
(Project 1)

Trimester, Year: S3, Y3 | Study week no.: 3-4

Student Name & ID: Beh Jia Jing 21ACB01879

Supervisor: Ts Saw Seow Hui

Project Title: Reflect History Changes of the Famous Historical Building via AR
Technology

1. WORK DONE

- Finish the development of authentication module, two type of user login
method has been set up

2. WORK TO BE DONE

- Map Integration Module
- Localization Module

3. PROBLEMS ENCOUNTERED

- The display message of the authentication error when user enter invalid data
cannot shown for the invalid password

4. SELF EVALUATION OF THE PROGRESS

- Make a quite good process on finish up the initial version of authentication
module.

G%0\@/~ U

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT BIWEEKLY REPORT
(Project 1)

Trimester, Year: S3, Y3 | Study week no.: 5-6

Student Name & ID: Beh Jia Jing 21ACB01879

Supervisor: Ts Saw Seow Hui

Project Title: Reflect History Changes of the Famous Historical Building via AR
Technology

1. WORK DONE

- Finish the Map integration Module

2. WORK TO BE DONE

- Profile Module & Bookmark Module

3. PROBLEMS ENCOUNTERED

- Face the issues of not able to implement the navigation, but able to solve it at
the end through changing to using the Mapbox SDK from Google API

4. SELF EVALUATION OF THE PROGRESS

- Just come back from the Chinese New Year, will continue the development of
the module that is important with objective alignment

chgom) Co

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT BIWEEKLY REPORT
(Project 1)

Trimester, Year: S3, Y3 | Study week no.: 7-8

Student Name & ID: Beh Jia Jing 21ACB01879

Supervisor: Ts Saw Seow Hui

Project Title: Reflect History Changes of the Famous Historical Building via AR
Technology

1. WORK DONE

- Profile Module
- Bookmark Module
- Improvement of Building Module

2. WORK TO BE DONE

- Building Module Improvement

3. PROBLEMS ENCOUNTERED

- The localization requires manual input the translation, which takes some time
to update the data.

- Although finish the Building Module and Bookmark Module, but still have
some execution logic error, will be solve later

4. SELF EVALUATION OF THE PROGRESS

- Able to finish most of the module, will continue the remaining next week

cSeom)~ Co

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT BIWEEKLY REPORT
(Project 1)

Trimester, Year: S3, Y3 | Study week no.: 9-10

Student Name & ID: Beh Jia Jing 21ACB01879

Supervisor: Ts Saw Seow Hui

Project Title: Reflect History Changes of the Famous Historical Building via AR
Technology

1. WORK DONE

- Bug Fixing
- Improvement of Building Module

2. WORK TO BE DONE

- System Testing
- User Testing & Survey Feedback
- Report Writing

3. PROBLEMS ENCOUNTERED

- Most of the faced problem able to solve within these two weeks, will conduct
the system testing to have a throughout check on the functionality.

4. SELF EVALUATION OF THE PROGRESS

- The coding part already finish, need to work on the report part for the
remaining time.

)~ Co

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT BIWEEKLY REPORT
(Project 1)

Trimester, Year: S3, Y3 | Study week no.: 11-12

Student Name & ID: Beh Jia Jing 21ACB01879

Supervisor: Ts Saw Seow Hui

Project Title: Reflect History Changes of the Famous Historical Building via AR
Technology

1. WORK DONE

- System Testing
- User Testing & Survey Feedback

2. WORK TO BE DONE

- Report Writing

3. PROBLEMS ENCOUNTERED

- The user testing requires a lot of actual users to test, it takes some time to
complete, which make the report writing time shorten.

4. SELF EVALUATION OF THE PROGRESS

- Still have report writing to do.

CSgom) - T

Supervisor’s signature Student’s signature

A-31
Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR




APPENDIX

FINAL YEAR PROJECT BIWEEKLY REPORT
(Project 1)

Trimester, Year: S3, Y3 | Study week no.: 13

Student Name & ID: Beh Jia Jing 21ACB01879

Supervisor: Ts Saw Seow Hui

Project Title: Reflect History Changes of the Famous Historical Building via AR
Technology

1. WORK DONE

- Report Writing

2. WORK TO BE DONE

- Everything done

3. PROBLEMS ENCOUNTERED

- Only spent time on report, nothing much problem encountered

4. SELF EVALUATION OF THE PROGRESS

- Able to finish everything according to the timeline.

cSpom) T

Supervisor’s signature Student’s signature
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POSTER

eflect History Changes of the Famous Historical

?@uilding via AR Technology
=1 =

.J"

Introduction s

Create an mobile application that utilizes AR
technology to provide immersive experiences and
in depth exploration of historical buildings to the

users

Project Objective

1. Reconstruct Appearance of Historical Building through 3D Model
2. Perserve Historical Building Info
3. Provide High Accessibility and Interaction with Historical Buildings

Project Scope

1. Interact with 3D model in AR Environment
2. Acessess Selected Building Information

3. Building coordinate tracking

4. Language Conversion

Developed By : Beh Jia Jing
Supervised By : Ts.Saw Seow Hui

FINAL YEAR PROJECT

UNIVERSITY TUNKU ABDUL RAHMAN
FACULTY OF INFORMATION COMMUNICATION TECHNOLOGY|
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