
(4) 

ýI1NI M P" 
". _: 

Faculty of Cognitive Sciences and Human Development 

AN ASTRONOMY MAGIC BOOK USING AUGMENTED 
REALITY 

Fong Shu Lin 

QA Bachelor of Science with Honours 
76.9 (Cognitive Science) 
V5 2008 
F674 
2008 

LAYS/ 
-9 



P. KHIDMAT MAKLUMAT AKADEMIK 
UNIMAI 

Illllllllllllllf ý1 1000203738 
Lampiran B 

BORANG PENGESAHAN STATUS TESIS Gred: 
JUDUL : AN AsMl9NOMY -0461C 800& Ul/A/6 

A{/y, WFN, r, c, Q iP8ý91/7� 

SESI PENGAJIAN : ý7 ýº9ä 

Saya 
fONýº 

(HURUF BESAR) 

mengaku membenarkan tesis * ini disimpan di Pusat Khidmat Maklumat Akademik, 
Universiti Malaysia Sarawak dengan syarat-syarat kegunaan seperti berikut: 

1. Tesis adalah hakmilik Universiti Malaysia Sarawak 
2. Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat salinan 

untuk tujuan pengajian sahaja 
3. Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat 

pendigitan untuk membangunkan Pangkalan Data Kandungan Tempatan 
4. Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat salinan 

tesis ini sebagai bahan pertukaran antara institusi pengajian tinggi 
5. ** sila tandakan (4) 

SULIT 

/1' 

TERHAD 

TIDAK TERHAD 

(mengandungi maklumat yang berdarjah keselamatan atau 
kepentingan seperti termaktub di dalam AKTA RAHSIA RASMI 
1972) 

(Mengandungi maklumat Terhad yang telah ditentukan oleh 
organisasi/badan di mana penyelidikan dijalankan) 

(TANDATANGAN PENULIS) 

Alamat Tetap: 

11 

(TANDATANGAN PENYELIA) 

Tarikh : IS. MP,; : >e0 9 Tarikh: ý-" 
ýý% >Vof 

Catatan: ' Tesis dimaksudkan sebagai tesis bagi Ijazah Doktor Falsafah, Sarjana dan Sarjana Muda 
'Jika tesis ini SULIT atau TF, RHAD, sila lampirkan surat daripada pihak berkuasa/organisasi 
berkenaan dengan menyatakan sekali sebab dan tempoh tesis ini perlu dikelaskan sebagai TERHAD. 



t1usat Khidmat MaKrumat AKaaemn 
UNIVERSITI MALAYSIA SARAWAK 

043M Kota Samarahan 

AN ASTRONOMY MAGIC BOOK USING AUGMENTED REALITY 

FONG SHU LIN 

This project is submitted in partial fulfilment of the requirements for a 
Bachelor of Science with Honours 

(Cognitive Science) 

Faculty of Cognitive Sciences and Human Development 
UNIVERSITI MALAYSIA SARAWAK 

2008 

i 



The project entitled `An Astronomy Magic Book using Augmented Reality' was 
prepared by Fong Shu Lin and submitted to the Faculty of Cognitive Sciences and 
Human development in partial fulfillment of the requirements for a Bachelor of 
Sciences with Honours Cognitive Science. 

Received for examination by: 
41N 

Dr. Ng Giap Weng 

Date: 

6ý ýý 

Gred 

ii 



ACKNOWLEDGEMENT 

First and foremost, I would to express my heartfelt gratitude towards my supervisor, 
Dr. Ng Giap Weng. His constant guidance and supports keep me working on the right 
track throughout this whole project. Besides that, I am also grateful to Mr. Allen 
Choong for his assistance and guidance during the development of this project. 
Apart from that, I would like to thank my fellow friends and lecturers in UNIMAS for 
their supports and cares all these while. 
Last but not least, my sincerest thanks to my family members, especially my parents 
for their encouraging words, continuous support and cares throughout my pursuit of 
degree in UNIMAS. 

111 



Yusat Khidmat MaKlumat AKaaenuw 
UNIVERSITI MALAYSIA SARAWAK 

Q4300 Kota Samaraivm 

TABLE OF CONTENTS 

Acknowledgement 
Table of Contents 
List of Figures 
Abstract 
Abstrak 

Chapter 1 Introduction 
1.0 Introduction 
1.1 Application of AR in Education 
1.2 Problem Statement 
1.3 Research Objectives 

1.3.1 General Objective 
1.3.2 Specific Objective 

1.4 Significance of the Study 
1.5 Project Scope 

iii 
iv 
vi 
Iii 
xiii 

1 
2 
4 
5 
5 
5 
5 
7 

Chapter 2 Literature Review 
2.0 Introduction 9 
2.1 Research on AR in Education 11 
2.2 An Overview of the Solar System 17 
2.2.1 Inner Solar System 18 
2.3 Multimedia Software of Solar System 25 

2.3.1 Focus Multimedia Science Genius: Solar System Explorer 25 
2.3.2 Let's Explore the Solar System (CD-ROM) 26 
2.3.3 Solar Scouts 27 
2.3.4 Newton's Aquarium 28 

2.4 Augmented Reality in Astronomical Observation 29 

Chapter 3 Methodology 
3.0 Introduction 
3.1 System Specification 

3.1.1 Display Equipments 
3.1.2 Software Equipments 

3.2 System Requirements 
3.3 System Architecture 

Chapter 4 System Design and Development 
4.0 Introduction 
4.1 Application Description 
4.2 System Design 

34 
34 
34 
35 
37 
39 

41 
41 
43 

iv 



4.3 AR Astronomy Magic Book Functions 
4.3.1 OpenGL Display Functions 

4.3.1.1 Display of annotation 
4.3.1.2 Texture mapping 
4.3.1.3 Display of planet 
4.3.1.4 Control the rotation of planets 

4.4 Screen Shots of the System Output 

Chapter 5 Discussion and Conclusion 
5.0 Introduction 
5.1 Discussions 
5.2 Evaluation of the System 
5.3 Strengths and Weaknesses 
5.4 Contributions 
5.5 Recommendations for Future Research 
5.6 Conclusion 

V 



LIST OF FIGURES 

Figure 2.1 12 

AR in "earth-sun relationship" (Shelton, 2002). 

Figure 2.2 12 

AR in education for chemistry (Shelton, 2002). 

Figure 2.3 12 

Lunar Surface Navigation system (Alai, 2005). 

Figure 2.4 

Two users working on a geometrical construction in collaborative setting 

(Schmalstieg, 2002). 

13 

Figure 2.5 14 

Augmented reality in MagicBook (Kirschenbaum, M. G., 2006). 

Figure 2.6 14 

Interacting with MagicBook using handheld Display (Looser, J., 2002). 

Figure 2.7 

Using MagicBook interface to move between reality and augmented reality. 

a) Reality, b) Augmented reality (Bilinghurst, 2001). 

15 

Figure 2.8 16 

Physical setup of Magic Story Cube (Zhou, 2004). 

V1 



Figure 2.9 16 

One-way state transition of storytelling (Zhou, 2004). 

Figure 2.10 17 

Planets and dwarf planets of the Solar System. The sizes are to scale while the 

relative distances from the Sun are not (Wikipedia- Solar System, 2008). 

Figure 2.11 19 

Portrait of Mercury taken by the Mariner 10 Mission (Astronomy for Kids, 2006). 

Figure 2.12 20 

NASA's Pioneer Venus probe captured this image of Venus' perpetual cloud layer in 
1979 (NASA, 2007). 

Figure 2.13 21 

A picture of Earth from Apollo 17 (Astronomy for Kids, 2006). 

Figure 2.14 21 

NASA's hubble space telescope snapped this stunning view of Mars in August 2003 

(NASA, 2007). 

Figure 2.15 22 
Asteroid 951 Gaspra as seen by the Galileo spacecraft in 1991 (NASA, 2007). 

Figure 2.16 23 

A Cassini spacecraft portrait of Jupiter in 2000 (NASA, 2007). 

Figure 2.17 24 

A Hubble Space Telescope image of Saturn in true color (NASA, 2007). 

Figure 2.18 

Uranus as it would appear to human eyes (NASA, 2007). 

24 

vii 



Figure 2.19 25 

Voyager 2 captured this convergence of atmospheric features on Neptune (NASA, 
2007). 

Figure 2.20 26 

Focus Multimedia Science Genius: Solar System Explorer (Unusual Publishing Ltd., 

2008). 

Figure 2.21 26 

Let's Explore the Solar System (CD-ROM) (Children's Software Online, 2008). 

Figure 2.22 27 

These are the badges that will be earned during the course. There are 24 badges to 

earn where the learners can earn 3 badges per level (Solar Scouts, n. d. ). 

Figure 2.23 27 

A certificate for the learners completed the course (Solar Scouts, n. d. ). 

Figure 2.24 28 

Screen shot of Newton's Aquarium (Living GraphsTM Inc., n. d. ). 

Figure 2.25 30 

Schematic description of the entire system. High sensitivity CCD camera is 

optionally in order to improve the tracking accuracy. (components marked with * and 

**). It can be mounted together with a smaller piggyback telescope or directly on the 

optical axis of the telescope using an off axis guider (Lintu, 2006). 

viii 



Figure 2.26 31 

Left: Standard Eyepiece View. The image shows the visual appearance of the 

Andromeda Galaxy (M3 1) through an eyepiece. Right: Augmented Eyepiece View. A 

sight of the same field of view with the overlaid image and additional information 

blended into the upper left comer (Lintu, 2006). 

Figure 2.27 32 

Left: The Meade LX200 GPS 10" Astronomical Telescope used in the application. 
Right: The hand controller provided with the telescope (Lintu, 2006). 

Figure 2.28 33 

Screenshot of the display output produced by the planetarium software. In the top 

region of the display basic information about the observed object is displayed. On the 

right hand side, the menu for specifying the current eyepiece is visible. In the middle 

bottom region, the selected eyepiece and corresponding magnification are displayed. 

The photograph of the object is displayed centered and with the correct orientation 
(Lintu, 2006). 

Figure 3.1 36 

How ARToolKit Work (ARToolKit, n. d. ). 

Figure 3.2 39 

System architecture 

Figure 4.1 43 

System Design 

Figure 4.2 47 

Example of interface for Mercury planet. 

ix 



Figure 4.3 

Example of interface for Venus planet. 

Figure 4.4 

Example of interface for Earth planet. 

Figure 4.5 

Example of interface for Mars planet. 

Figure 4.6 

Example of interface for Jupiter planet. 

Figure 4.7 

Example of interface for Saturn planet. 

Figure 4.8 

Example of interface for Uranus planet. 

Figure 4.9 

Example of interface for Neptune planet. 

Figure 4.10 

Example of interface for the Solar System. 

Figure 5.1 

Web cam that can capture still image up to 640x480 pixels. 

47 

47 

48 

48 

48 

49 

49 

49 

55 

X 



Figure 5.2 55 

Web cam that can capture still image up to 1.3 pixels. 

Figure 5.3 56 

System output produced when the marker is detected in nearer distance. 

Figure 5.4 56 

System output produced when the marker is detected in from far. 

R1 



ABSTRACT 

AN ASTRONOMY MAGIC BOOK USING AUGMENTED REALITY 

FONG SHU LIN 

Augmented Reality (AR) is one of the variations of Virtual Reality (VR). It is a 
different application where the virtual objects superimposed upon or composite in the 
real world and the users are interacting with this world in real time (Vallino, 1998). It 
is also an emerging technology that allows the users explore the world of knowledge 
through manipulation of virtual objects in real world. It has shown a great potential in 
developing and creating an interactive and interesting for the users. In this project, a 
system which is a magic astronomy book using technology in Augmented Reality is 
developed. It is an application of AR where the users can have a different and 
enjoyable experience compared to traditional learning environment, and thus 
promoting an interest in learning astronomy. 
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ABSTRAK 

B U% U MA GIgAS TR O NO MI UN T U% A UGMENTED REALITY 

FONG SHULIN 

"Augmented Reality" (AR) adalah salah satu cabang daripada realiti maya (VR). 
Aplikasi ini adalah berbeza di mana objek maya akan dipaparkan dalam dunia 
sebenar and pengguna dapat berinterakri dengan dunia ini dalam latar belakang 
situasi secara langsung. Aplikasi ini juga merupakan satu teknologi yang 
berkembang dan membolehkan pengguna untuk menjalani explorasi dunia ilmu 
dengan berinteraksi dengan objek maya dalam dunia sebenar. la juga menunjukkan 
potensi dalam membangunkan dan menyediakan satu persekitaran yang menarik dan 
interaktif di kalangan pengguna. Dalam projek ini, satu sistem iaitu buku magik 
astronomi dengan menggunakan teknologi "Augmented Reality" telah dibangunkan. 
Ini adalah satu aplikasi AR di mana pengguna akan ada pengalaman yang berbeza 
dan menyeronokkan berbanding dengan persekitaran pembelajaran yang tradisional, 
dan seterusnya memupuk minat dalam pembelajaran astronomi. 



CHAPTER 1 

INTRODUCTION 

1.0 Introduction 

The advancement in technology has resulted in a tremendous change in the 

field of computer science development. Computer graphic has given birth to a new 

technology which is the Virtual Reality (VR). This is an application where the users 

are totally immersed in the environment. Meanwhile, the development in virtual 

reality has being widen to the extent that we are able to extract and utilize the virtual 

objects in the real environment. This is where the Augmented Reality (AR) comes 
into picture. 

Augmented Reality (AR) is one of the variations of virtual reality. It is a 
different application where the virtual objects superimposed upon or composite in the 

real world and the users are interacting with this world in real time (Vallino, 1998). 

The virtual objects appear as if they are part of the scene as the users navigate in the 

environment. The goal for an augmented reality system is that a system that a user 

cannot differentiate the real world and the virtual augmentation of it (Vallino, 1998). 

Augmented reality is different from virtual reality. Virtual reality is defined as 

a computer-generated, interactive, three-dimensional environment is which a person 
is immersed (Aukstakalnis & Blatner, as cited in Vallino, 1998). The virtual 
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environment is a generation of three-dimensional scene by computer and it requires 
high performance computer graphics system to provide a sufficient level of realism. 
The virtual world is interactive where the users interact with the system with real- 

time response in an effective way. Then, the users are immersed in this virtual 

environment. On the other hand, AR is the generation of the environment which the 

users view the image that is the combination of the real scene and a computer- 

generated virtual scene. It is to augment the real world and maintain the users' sense 

and feel of existing in a real world (Vallino, 1998). 

This project is to design and develop a system which is a magic astronomy 
book for education using technology in augmented reality. It is aimed to give a new 
definition to the learning environment with these special characteristics of AR. 

1.1 Application of AR in Education 

In the past decades, there are many researches conducted in examining the 

effect of 3D computer technologies in supporting learning. The result is positive and 

encouraging. Findings include better symbolic retention of human cell organelle 
information (Gay, as cited in Barnett, Yamagata-Lynch, Keating, Barab & Hay, 

2005), enhancement in spatial understanding of architectural spaces, significant 

higher scores on performance and achievement tests (Youngblutt, as cited in Barnett, 

Yamagata-Lynch, Keating, Barab & Hay, 2005), more accurate and complete 

understanding of engineering concepts (Bell & Fogler, as cited in Barnett, Yamagata- 

Lynch, Keating, Barab & Hay, 2005), increase in learning speed-of-life skills 

(Moshell, Michael, & Hughes, as cited in Barnett, Yamagata-Lynch, Keating, Barab 

& Hay, 2005), long-term retention of the atom (Byrne, as cited in Barnett, Yamagata- 

Lynch, Keating, Barab & Hay, 2005), improvement in the ability to identify and draw 

perspective of pyramid (Ainge, as cited in Barnett, Yamagata-Lynch, Keating, Barab 

& Hay, 2005), and the improved ability of low scorer to draw mental models of 

ecology concepts (Osberg, Winn, Rose, Hoffman & Char, as cited in Barnett, 

Yamagata-Lynch, Keating, Barab & Hay, 2005). 
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The advancement in technology has greatly improved the existing education 

setting. The traditional teaching material has been enhanced and undergone 

revolution where the interaction between the learners and the learning material is no 
longer paper-based and one-way. With current technology, the learners can learn 

many things in an interactive way and it always gives positive result on the learning 

performance. 

Augmented Reality (AR), an emerging technology that enable to learners to 

learn and explore the world of knowledge through manipulation of virtual objects in 

real world. It has shown a great potential in developing and creating an interactive 

and interesting learning environment for the learners. For instance, there are many 

AR systems with features that allow two-way interaction between the users and the 

system are developed for the educational purposes. One of the systems is Earth-Sun 

Relationship which shows the seasonal transitions in light and temperature of the 

Earth. The virtual sun and earth can be manipulated with a handheld plate in such a 

way that the users can orient the virtual objects' position with respect to their viewing 

perspective (Shelton, 2002). Another AR application is Construct3D which is 

designed for teaching mathematics and geometry. It is a 3D geometry construction 

tools that provides a basic set of functions for building primitive forms of geometry 

(Schmalstieg, 2002). Besides that, Augmented Chemistry is a virtual chemistry 

laboratory that allows the users to view simple atoms and construct complex 

molecules according to subatomic rules (Asai, 2005). 

Apart from that, there are many other AR projects which related to story 

telling. For instance, the MagicBook project is an AR application where the learners 

can become part of the story by interacting with the virtual objects on the book. It is 

an application that allows multiple users where the users can immerse themselves and 

communicate with each other as they are represented as virtual characters in the 

virtual scene. One or more people may immerse in the virtual world while others 

view the content of the book as augmented reality scene while those who are viewing 

the AR scene will see a miniature avatar representing the immersive user in virtual 
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world (Bilinghurst, 2001). Meanwhile, Magic Story Cube is another AR project in 

education that make the story telling process an interesting experience to the users as 

they can unfold the cube with 3D objects or characters popping out. This research 

explores a new approach and an interface for children education and entertainment. 
With the playing of music, sounds and tangible story cube, the users will feel more 

entertained and give a greater sense of satisfaction compared to traditional video 

playing, story book reading or "magic book". The Magic Story Cube explores the 

application of cube as a medium in improving the effects of interactive storytelling in 

AR. With this Magic Story Cube, storytelling becomes more attractive, enjoyable, 

exciting and entertaining (Zhou, 2004). 

1.2 Problem Statement 

Many students face difficulty in comprehending spatial related knowledge which 

involved complex concepts, phenomena and theory. There is a few research studies 

revealed that students have difficulty in developing understanding of astronomical 

phenomena (Sneider & Ohadi; Stahly et al., as cited in Barnett, Yamagata-Lynch, 

Keating, Barab & Hay, 2005). 

The difficulty in developing an understanding in astronomical concepts occurs 

due to the requirements to have an understanding on the relationships of the objects in 

3D spaces and viewing the events between these objects from different perspective. 
Many learning situations require students to transform 2D objects in dynamic 3D 

objects within some particular process or state of being. In addition, learners may 

need to translate among reference frames, to describe the dynamics of a model over 

time, to predict how changes in one factor influence other factors, or to reason 

qualitatively about physics processes that are best explored in 3D space in order to 

understand many science concepts. These supportive findings have motivated the 

educators to examine the use of 3D technologies as an approach to support students in 

constructing and visualizing scientific phenomena (Parker & Heywood, as cited in 

Barnett, Yamagata-Lynch, Keating, Barab & Hay, 2005). 
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Most astronomy resources available to students are in the form of 2D charts and 

images in text books that attempt to emulate 3D scientific phenomena (Keating, 

Barnett, Barab & Hay, as cited in Barnett, Yamagata-Lynch, Keating, Barab & Hay, 

2005). Students viewing these images may lack the sense of depth or scale of these 

phenomena that is needed to understand the dynamics of the concepts (Dede, as cited 

in Barnett, Yamagata-Lynch, Keating, Barab & Hay, 2005). 

1.3 Research Objectives 

The objective is divided into two categories which are the general objectives 

and specific objectives. 

1.3.1 General Objective 

The objective of the research is to design and develop an interface for 

astronomy learning using AR technology. This interface can make the astronomy 

learning process an interesting and enjoyable experience for the users. 

1.3.2 Specific Objective 

The specific objectives for the study are: 

- To construct the three dimensional Solar System in Augmented Reality. 

- To provide an interactive learning environment. 

- To give a new definition in learning environment with AR technology. 

1.4 Significance of the Study 

According to Shelton (2002), AR interface is a visualization technology that can 

take advantage of the limitations offered by other visual means of communication for 

learning. Besides that, there is a great potential of AR in classroom learning (Shelton, 

2002). 

Many learning situation require students to mentally transform 2D objects into 3D 

objects within some particular process or state of being (Dixon, as cited in Barnett, 

Yamagata-Lynch, Keating, Barab & Hay, 2005). For instance, the ability to 
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conceptualize scientific processes and phenomena in 3D is important if a learner is to 

understand the scientific concepts of transition of seasons on Earth, or different kinds 

of genetic and cellular processes (Gotwals, Windschitl, Winn & Headley, as cited in 

Barnett, Yamagata-Lynch, Keating, Barab & Hay, 2005). Besides that, in order to 

understand many important science concepts, the learners may need to translate 

among reference frames, to describe the dynamics of a model over time, to predict 
how changes in one factor influence other factors or to reason qualitatively about 

physics processes that are best explored in 3D space (Dede, as cited in Barnett, 

Yamagata-Lynch, Keating, Barab & Hay, 2005). 

There are over 100 research studies conducted which concluded that students 
have difficulty in developing understandings of astronomical phenomena and 

students typically have poor or contrary explanations of such scientific phenomena 

which is the explanations that are in conflict with those currently being accepted by 

the scientific community (Pfundt & Duit, Wandersee, Mintzes & Novak, as cited in 

Barnett, Yamagata-Lynch, Keating, Barab & Hay, 2005). This difficulty in 

developing an understanding of astronomical concepts occurs partly due to the 

science of astronomy requiring students to develop an understanding of the complex 

relationships and dynamics between objects in 3D space and also to examine objects 

and events from different perspectives (Parker & Heywood, as cited in Barnett, 

Yamagata-Lynch, Keating, Barab & Hay, 2005). 

The results from these studies have encouraged the educators to study the use of 

3D technologies in assisting students to construct and visualize scientific phenomena 
in details. For instance, the CoVis project developed educational activities which 

allow the students to analyze and interpret complex visual representations in 

atmospheric science. Furthermore, there are other projects that allows students to 

construct and view scientific models that can be used to visualize weather cells, 

gorilla behavior, the dynamic and ecological processes of the Puget Sound, the Solar 

System, and the Newtonian physics phenomena from various perspectives using 

computational modeling software. Basically, these studies have found that 3D 
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computer modeling technologies is supportive and useful in helping students to 

understand spatial relationships between objects and the relationships between 

variables that constitute certain phenomena (Barnett, Yamagata-Lynch, Keating, 

Barab & Hay, 2005). 

Apart from that, according to a research project which utilizes ARToolKit in 

helping to teach undergraduate geography students about earth-sun relationships, 

there is a significant overall improvement in student understanding after the AR 

exercise, and also a decrease in student misunderstandings. Detailed analysis of the 

findings also revealed that there is a close relation between the ability to learn 

complex spatial phenomena and the way students control "when" and "how" they are 

able to manipulate virtual 3D objects. From this study, we know that AR is potential 

to transform instruction and learning of complex spatial concepts and content. 

Moreover, the study also explores the potential of AR to be improved as a 

visualization tools in education and for the design and development of technologies in 

learning. AR provides an efficient, beneficial, useful and powerful medium that 

allows students to view and interact with sophisticated phenomena as well as 

provides flexibility that allows query and exploration of component parts of this 

system such as time, position, angles, rotation, and revolution. The characteristics of 

AR allow the presentation of any 3D phenomena to be scales to dimension that are 

convenient and suitable for observation and manipulation in classroom (Shelton & 

Hedley, 2002). 

The project is to develop a magic book as an interface for astronomy learning that 

applies AR technology. The book helps to enhance the users' interest towards the 

world around them and make learning astronomy, exploring the Solar System an 

interesting and fun experience to them. 

Furthermore, this magic book assists the learners in their learning environment 

with a mixture of virtual and real objects through seeing and touching. This book also 

can be helpful in encouraging the learners in learning as it is interactive and attractive. 

With this interesting book as an astronomy book, the children will be motivated to 
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learn. This can enhance their spatial abilities and improves their conceptual 

understanding of the Solar System as well as to develop understanding of the 

complex dynamics related to the Solar System. 

1.5 Project Scope 

The scope of the project is to develop a system that can project the eight planets 

and the Sun in the Solar System as well as the annotation about the descriptions of the 

planets displayed. The virtual objects will be projected on a book with corresponding 

markers on every page. In the last page, there will be an overall view of the Solar 

System with the eight planets and the Sun rotating at their position respectively. 

According to The International Astronomical Union (IAU), the definition for a planet 

is now officially known as "a celestial body that (a) is in orbit around the Sun, (b) has 

sufficient mass for its self-gravity to overcome rigid body forces so that it assumes a 

hydrostatic equilibrium (nearly round) shape and (c) has cleared the neighborhood 

around its orbit. " (NASA, 2007). The 8 planets are Mercury, Venus, Earth, Mars, 

Jupiter, Saturn, Uranus, and Neptune. The descriptions that will be annotated along 

with the planets are the distance of the planet from Sun, number of Moons around the 

planet, diameter of the planet, and the length of day and year on the planet. 
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CHAPTER 2 

LITERATURE REVIEW 

2.0 Introduction 

Augmented Reality (AR) is the creation of a view of real scene by incorporating 

computer-generated virtual objects, including those with full three-dimensional 

properties into the scene. The virtual objects appear as if they are part of the scene as 

the users navigate in the environment. The goal of an augmented reality system is that 

the user cannot differentiate the real world and the virtual augmentation in the system. 
Augmented reality is different from virtual reality. Virtual Reality (VR) is defined 

as a computer-generated, interactive, three-dimensional environment is which a 

person is immersed (Cited in Vallino, 1998). The virtual environment is a generation 

of three-dimensional scene by computer and it requires high performance computer 

graphics system to provide a sufficient level of realism to the environment. The 

virtual world is interactive where the users interact with the system with real-time 

response in an effective way. Then, the users are immersed in this virtual 

environment. On the other hand, augmented reality is the generation of the 

environment which the users view the image that is the combination of the real scene 

being viewed and a computer-generated virtual scene. The obvious difference 

between VR and AR is the immersiveness of the system. The main objective of VR is 
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