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ABSTRACT

A collection of ancient artifacts preserves in museum and display for individual
to understand the past history of the ancient people live in past decade. Every artifact
contains different history and knowledge. However, the frequency of visitors that visit to
museum becomes fewer from year to year. And hence, the knowledge of people about
the history of artifacts becomes more superficial or even empty knowledge on it. Even
though there have different kinds and types of artifacts are displayed in museum, there is
no interactive manner between the artifacts and the visitor. Visitors only can view the
artifacts which place inside glass cabinet and read through the history which provided in
front of artifact. Therefore, most of the visitors will refuse to visit again the museum
after their first trip to museum. In order to attract visitors and can deliver the knowledge
towards everyone especially children, Museum Artifact, a marker-based mobile
application which applied Augmented Reality to display the artifact in virtual world has
been introduced and developed. Augmented Reality is an advanced technology which
allows computer generated virtual imagery information that need to be registered in 3D
and overlaid onto a live direct or indirect real-world environment in real time. By
applying this technology, Museum Artifact mobile application is aimed to deliver the
historical facts to the students and make them feel interested to the artifacts. This mobile
application is implemented marker within printed brochure in size of 6cm x17cm.
Therefore, they just need to get the brochure in order to use this mobile application.
With this mobile application, the problem faced by children when visiting the museum
can be avoided or overcome.
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ABSTRAK

Satu koleksi artifak purba yang simpan di muzium dan dipamerkan
menggambarkan sejarah manusia purba hidup dalam dekad yang lalu. Setiap artifak
mengandungi sejarah dan pengetahuan yang berbeza. Walau bagaimanapun, jumlah
pengunjung yang melawat ke muzium setiap tahun semakin mengurang. Dengan itu,
pengetahuan individu terhadap artifak telah menjadi semakin cetek atau lansung tidak
tahu tentangnya. Walaupun terdapat pelbagai jenis artifak dipamerkan dalam muzium
tetapi tidak mempunyai interaktif antara artifak dengan pelawat. Pelawat hanya boleh
menikmati artifak yang dikuncikan dalan cabinet kaca dan membaca sejarah yang
disediakan. Oleh itu, kebanyakan pelawat enggan melawat lagi museum tersebut selepas
lawatan pertama ke museum. Demi menarik dan menyebarkan sejarah tersebut kepada
setiap individu terutamanya kanak-kanak, Museum Artifact, satu aplikasi mudah alih
yang mengunakan Augmented Reality untuk memaparkan artifak di dunia maya telah
diperkenalkan dan dibangunkan untuk mengatasi isu-isu tersebut. Augmented Reality
merupakan satu teknologi canggih yang membolehkan komputer menjana maklumat
imej buatan yang perlu didaftarkan dalam bentuk 3D dan dilapisi ke persekitaran dunia
sebenar secara langsung atau secara tidak langsung. Dengan menggunakan teknologi ini,
Museum Artifact dapat menyampaikan fakta sejarah kepada para pelajar dan menjadikan
mereka lebih berminat kepada artifak. Aplikasi mudah alih ini perlu dilaksanakan
sekaligus dengan penanda dalam risalah yang dicetak dalam saiz 17cm x 6cm. Jadi,
mereka perlu mendapatkan risalah tersebut untuk menggunakan aplikasi mudah alih ini.
Dengan kewujudan aplikasi mudah alih ini, masalan yang dihadapi oleh kanak-kanak
ketika melawat muzium boleh dielakkan atau diatasi.



CHAPTER

CHAPTER1

TABLE OF CONTENTS

SUBJECT

DECLARATION
DEDICATION
ACKNOWLEDGEMENTS
ABSTRACT

ABSTRAK

TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
LIST OF APPENDICES

INTRODUCTION

1.1 Project Background
1.2 Problem Statements
1.3 Objectives

1.4 Project Scopes

1.5 Project Significances

PAGE

ii
iii

iv

vi
vii
xii
Xiv

xvii

xviii

W W NN

vii



CHAPTER 11

1.6 Expected Output

1.7 Conclusion

LITERATURE REVIEW AND PROJECT

METHODOLOGY

2.1

Introduction

2.2 Facts and Findings
Augmented Reality (AR)

23

2.2.1

222

223

224

2.2.1.1

2.2.1.2
2213

22.14

Marker vs. Markerless
AR

Types of AR
Hardware Components
for AR

Application of AR

Other Techniques Applied on

Museum

Existing System

2.23.1

2232

2233

James May’s Science
Stories

DINOSAURS: American
Museum of Natural
History Collections
Jersey Heritage Virtual

Pocket Museum

Comparison of the Existing

Application

Project Methodology

2.3.1

Stage 1: Pre-production

2.3.2 Stage 2: Production

2.3.3 Stage 3: Post-production

2.4 Project Requirements

N 99 A

10

11
14

16
16

17

19

19

22
23
23
24
24

viii



CHAPTER III

CHAPTER IV

2.4.1 Software Requirement
2.4.1.1 Development Tools
2.4.1.2 Documentation Tools
2.4.2 Hardware Requirement
2.4.3  Other Requirements
2.5 Project Schedule and Milestones

2.6 Conclusion

ANALYSIS
3.1 Introduction
3.2 Current Scenario Analysis
3.2.1 Analysis of James May’s Science
Stories

3.2.2  Analysis of

DINOSAURS:American Museum

of Natural History Collections

3.2.3 Analysis of Jersey Heritage
Virtual Pocket Museum

3.3 Requirement Analysis

3.3.1 Project Analysis
3.3.1.1 Need Analysis
3.3.1.2 User Analysis
3.3.1.3 Technical Analysis
3.3.1.4 Resource Analysis
3.3.1.5 Requirement Gathering

3.4 Conclusion

DESIGN

4.1 Introduction

4.2 System Architecture
4.3 Preliminary Design

24
25
26
27
27
27
29

31
31
32

34

36

38
38
39
40
40
41
41
53

55
55
56



CHAPTER V

CHAPTER VI

4.3.1 Flow Chart
4.3.2 Storyboard Design
4.4 User Interface Design
4.4.1 Brochure Design
4.4.2 Icon Design
4.4.3 Navigation Design
4.4.4 Input and Output Design

4.4 Conclusion

IMPLEMENTATION
5.1 Introduction
5.2 Media Creation
5.2.1 Production of Text
5.2.2  Production of Graphic
5.2.3 Production of Animation
5.3 Media Integration
5.4 Product Configuration Management
5.4.1 Configuration Environment Setup
5.4.1.1 Installation of Metaio
SDK
5.4.1.2 Eclipse IDE for Java
Developer
5.4.2  Version Control Procedure
5.4.2.1 Alpha Version
5.4.2.2 Beta Version
5.5 Implementation Status

5.6 Conclusion

TESTING
6.1 Introduction

6.2 Test Plan

57
61
61
61
64
64
66
67

68
68
68
70
72
72
77
77
78

78

87
87
87
88
90

91
91



CHAPTER VII

6.3
6.4

6.5

6.6

6.2.1 Test Organization
6.2.2 Test Environment
6.2.3 Test Schedule
Test Strategy

Test Design

6.4.1 Test Description
6.4.2 Test Data

Test Results and Analysis
6.5.1 Test Results

6.5.2 Analysis Results

Conclusion

PROJECT CONCLUSION

7.1

7.2
7.3
7.4

Observation on Weaknesses and

Strengths
7.1.1  Strengths
7.1.2  Weaknesses

Proposition for Improvement

Contribution

Conclusion

REFERENCES
APPENDICES

92
93
94
95
97
97
100
100
100
104
114

115

115
116
117
118
119

120
122

Xi



Xii

LIST OF TABLES

TABLE TITLE PAGE
2.1 Comparison of the existing mobile application 20
2.2 Milestones of the project 27
3.1 Options in James May's Science Stories 32
3.2 Options DINOSAUR: American Museum of 34
Natural History Collections
33 Options in Jersey Heritage Virtual Pocket Museum 36
34 Problems of the existing system 38
3.5 Profile of students 42
4.1 Functionality of buttons 57
4.2 Input and output design 66
5.1 Productions of text 69
5.2 Declaration of the component Batu Aceh 75
5.3 Version control procedure and description 87
5.4 Implementation status 88
6.1 The detail of the test organization 92
6.2 Test environment 93

6.3 Test schedule 94



6.4
6.5
6.6
6.7
6.8
6.9
6.10

Test rate indicate and description

List of questions for functional testing
List of questions for integration testing
List of questions for UAT

Result of function testing

Result of integration testing

User acceptance test result

95
97
98
98
101
102
103

xiii



DIAGRAM

2.1

2.2

23

24

2.5

2.6

2.7
2.8

2.9
2.10

2.11

LIST OF FIGURES

TITLE

Marker-based application and markerless
application

The output is displayed when customer presents
the box in front of kiosk.

Hardware components for AR

A virtual sofa appear in living room

A fish is appeared on screen after detect the
marker.

Two types of AR kiosk at Made in Penang
Interactive Museum

Hertford Museums Virtual Tour

Two types of online web-based virtual tour in
Virtual Smithsonian

Marker of James May’s Science Stories
DINOSAURS: American Museum of Natural
History Collections

3D view option interface

PAGE

10

12

12

13

14
15

17
18

19

Xiv



2.12

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

4.1
4.2

4.3
4.4
4.5
5.1

Multimedia Production Process

Flow process of the James May's Science Stories
Flow process of DINOSAURS: American
Museum of Natural History Collections

Flow process of Jersey Heritage Virtual Pocket
Museum

Statistic of time spent on a mobile application by
students if they possess a smartphone

Statistic about awareness to Augmented Reality
Main platform used to obtain information
Statistic of obtain information between Internet
and AR

Who did you with for the last time you visit the
museum?

Transportation used by students to visit the
museum

The way students get the information of National
Museum

Main reason to visit the museum

Time spent in museum

Statistic of the reasons that students will visit
again the museum

Reasons of students if they cannot view the
object clearly in museum

System architecture

Flow Chart of main process of the Museum
Artifact mobile application

Brochure design

Icon design

Navigation design

Process of production of 3D artifact’s name

22

33

35

37

43

44

45

46

47

48

49

49

50

51

52

56
59

62
64
65
70

Xv



5.2
5.3
5.4
5.5
5.6
5.7
5.8

5.9

5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19
5.20
6.1

6.2
6.3

6.4

6.5
6.6
6.7
6.8

Process of graphic production

Process of modeling 3D artifact

Production of animation

Process of integration

Path of saving all components

Code to set ID for Batu Aceh

Declaration of ID marker in
TrackingData_Marker.xml

Scripting to link AR with main menu

Metaio SDK Setup

Install new software

Adding platforms and packages

Import project

Project explorer workspace

Choose Android device

Choose application package to export

Export Signed Application Package

Keystore selection

Key creation

Destination and key/certificate checks

Layout of music laboratory when conducting the
testing

Statistic of visual clarity for functional testing
Statistic of navigation and interactivity for
functional testing

Statistic of content of Museum Artifact for
functional testing

Statistic of use of AR for functional testing
Statistic of integration testing

Statistic of visual clarity for UAT

Statistic of navigation and interactivity for UAT

71
72
72
73
74
75
76

77
78
79
81
82
82
83
84
85
85
86
86
94

105
106

107

108
109
110
111

XVi



XVii

6.9 Statistic of functionality of AR and content for 112
UAT
6.10 Statistic of effectiveness for UAT 113



3D
AR
API
ID
SDK
VR
QR
2D
GPS
HMD
WWW
IDE
CMS

LIST OF ABBREVIATIONS

Three-Dimensional
Augmented Reality
Application Programming Interface
Identification

Software Development Kit
Virtual Reality

Quick Response
Two-Dimensional

Global Positioning System
Head-Mounted Display
World Wide Web

Integrated Development Environment

Content Management System

XViii



APPENDIX

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G

APPENDIX H
APPENDIX I
APPENDIX J

APPENDIX K
APPENDIX L

LIST OF APPENDICES

TITLE

GANTT CHART

QUESTIONNAIRE

FLOW CHART

STORYBOARD DESIGN

INPUT AND OUTPUT DESIGN
EXPLANATION OF CODE

OTHER CONFIGURATION
ENVIRONMENT SETUP

TEST SCRIPT

BLACK-BOX TESTING FORM

USER ACCEPTANCE TESTING
FORM

RESULT OF TESTING

USER MANUAL

PAGE

123
125
130
138
143
148
151

154
155
157

162
170

XiX



CHAPTER1

INTRODUCTION

1.1 Project Background

Museum is an institution that preserves a collection of artifacts which found from
long time ago. Ancient artifacts help individuals to understand how ancient people lived
during their times and provides different knowledge as well as experience for them.
However, the frequency of visitors visit to museum becomes lesser from year to year. In
addition, children nowadays are not interested with artifacts due to its historical facts
that rendered in a children’s storybook or in black and white condition are bored and
harder to understand. Although there have different kinds and types of artifacts are
displayed in museum, there is no interactive manner between the artifacts and the
children. Hence, mostly of the visitor will less to visit the museum after first visit to the

museum due to different issues.

Therefore, to let the children have the will to understand the historical facts of
artifacts, Museum Artifact mobile application is introduced and developed to explain the
origin of the artifacts, so that it could nurture the knowledge of the children. For this
mobile application, all of the artifacts are modelled in three-dimensional (3D) shapes
and it is a marker-based application. When a camera points at the marker, 3D artifact

will overlay at the marker and display on the screen of Android device.



1.2 Problem Statements

In Malaysia, museum is an educational institution which propagates the historical
facts, cultural history and natural world. However, due to some problem faced by the
museum, the frequency of visitors visit to museum is reduced every year. In addition,

children knowledge to the artifacts is less or zero.

Firstly, most of the artifacts in the museum are kept inside glass cabinet with it’s
historical information display stand in front of it. However, there is no interactive
manner between the artifacts and the children which causing the children have less

interest for visiting the museum.

The next problem is the location of museum. Museum is located far away from
the residence area of children. Therefore, the chances that they have to visit the museum

are during holidays or weekends with their family or following school trip.

Lastly, the problem is time. There is time constraint for the children when they
come to something they are interested, but too much people pushing everywhere during
holiday. Hence, they do not have enough time to visit the whole artifacts inside the

muscum.

1.3 Objectives

1. To develop a 3D Augmented Reality mobile application for Museum
Artifacts to deliver the historical facts to the children.

11 To implement marker within printed brochure for Augmented Reality
Android mobile application to attract the interest of children to the
artifacts.

1ii. To evaluate the effectiveness way of using Augmented Reality mobile

application to nurture children knowledge about artifact.



14 Project Scopes

This project is primarily designed for children that age ranged from 7 to 12 years
old. This is because the chance for them to visit the museum is only can follow the
school trip or family during holiday. Other than that, they have not sufficient of time to

visit the whole museum and hence resulting less contact with the artifacts.

Other than that, this project is focuses on mobile device only. The platform that
chosen for this project is Android platform which must acquire those minimum features:
Android version 2.3.3 (Gingerbread) or higher, Application Programming Interface (API)
level 10 or above and a phone camera. Since Augmented Reality technology is applied
on this project, hence identification (ID) marker type is chosen and implemented within

a printed brochure with size of 6cm x 17cm.

Next, there have eight artifacts are focused and included in this project and those
artifacts are chosen randomly from National Museum. The reason that only eight
artifacts are chosen is because there have many artifacts in the museum and this project
is developed to evaluate the effectiveness way of deliver knowledge to the students.
Hence, only eight artifacts are chosen to use and test for the effectiveness of this mobile

application.

1.5  Project Significances

This mobile application is suitable for the children who have the interest to visit
the museum but encounter some problems when or before visiting the museum. It is
designed to optimize the satisfaction of students and delivered historical facts to the
children that age ranged from 7 to 12 years old. This is aims to let them to understand

the artifacts easily by using Android device with the brochure.

With this Museum Artifact mobile application and brochure, they do not have to

wait for holidays or weekends and go visit museum with their family or following the



