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ABSTRACT 

 

 

 

 

This study is about the modern technology which is Augmented Reality (AR) 

being applied in the education sector as new teaching materials. The current teaching 

materials such as textbook are less attractive to learners, this system able to act as an 

add-on to the teaching materials to attract their interest. This technology is capable to 

display virtual object in reality via application. For example, a student is able to view 

the entire angle of an organ through AR compared only 2d image or picture on the 

textbook. This creates a new way where a class or lesson can be conducted more 

interesting. The deliverable included the mobile application which used to scan 

images and display 3d model, responsive website acts as a platform to cover the 

information which do not included in the application and flash card which printed 

which images to be scan. Users able to interact with the application through direct 

input or touch screen to zoom and rotate. Also via button, users can view or hide the 

information or the label based on their preference. 
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ABSTRAK 

 

 

 

 

Augmented Reality With Responsive Web For Respiratory System Flash 

Card adalah mengenai teknologi moden Augmented Reality (AR) yang digunakan 

dalam bidang pendidikan sebagai bahan pembelajaran baru. Bahan pembelajaran 

yang terkini seperti buku teks kurang menarik dan kurang interaktif yang 

mengakibatkan pembelajaran yang tidak beberapa kesan kepada pelajar. Oleh itu, 

kami membangunkan web responsif dan aplikasi mudah alih berasaskan „marker-

based‟ yang menggunakan Augmented Reality untuk memaparkan model 3d sistem 

pernafasan. Pelajar boleh belajar melalui web responsif dan memuat turun kad flash 

yang disediakan di laman web. Dengan menggunakan aplikasi mudah alih 

berasaskan „marker-based‟ melalui kad flash, pelajar dapat melihat objek maya dan 

melihat keseluruhan sudut organ melalui AR berbanding dengan gambar atau gambar 

2d pada buku teks. Ini akan mewujudkan cara pembelajaran baru di mana kelas atau 

pengajaran dapat dijalankan dengan lebih menarik. 

 

 

 

 

 

 

 

 

 

 

 



vi 

 

 

TABLE OF CONTENTS 

CHAPTER SUBJECT  PAGE 

    

    

 
DECLARATION 

 i 

 DEDICATION  ii 

 ACKNOWLEDGEMENTS  iii 

 ABSTRACT  iv 

 ABSTRAK  v 

 TABLE OF CONTENTS  vi 

 LIST OF TABLES  xi 

 LIST OF FIGURES  xiii 

 LIST OF ABBREVIATIONS  xvii 

CHAPTER I INTRODUCTION 

1.1 Introduction 

1.2 Project Background 

1.3 Problem Statement 

1.4 Objective 

1.5 Scope 

  

1 

2 

4 

4 

5 



vii 

 

1.6 Project Significant 

1.7 Conclusion 

7 

8 

CHAPTER II LITERATURE REVIEW AND 

PROJECT METHODOOGY 

2.1 Introduction 

2.1.1 Facts And Findings 

2.2 Domain 

2.1.1 Augmented Reality in Education 

2.3 Existing System 

2.3.1 Comparison of Existing System 

2.4 Project Methodology 

2.4.1 Methodology 

2.4.2 Milestone 

2.5 Project Requirements 

2.5.1 Software Requirement 

2.5.2 Hardware Requirement 

2.6 Conclusion 

  

 

9 

10 

12 

12 

14 

14 

18 

18 

21 

22 

23 

24 

24 

CHAPTER III ANALYSIS 

3.1 Introduction 

3.2 Current Scenario Analysis 

3.2.1 Biology Textbook 

3.2.2 Anatomy 4D 

3.2.3 Organ 3D (Anatomy) 

3.3 Requirement Analysis 

3.3.1 Requirement Gathering 

  

25 

26 

26 

26 

27 

28 

28 



viii 

 

3.3.2 Project Requirement 

3.3.3 Software Requirement 

3.3.4 Hardware Requirement 

3.3.5 Other Requirement 

3.4 Conclusion 

33 

34 

35 

35 

35 

 

CHAPTER IV DESIGN 

4.1 Introduction 

4.2 System Architecture 

4.3 Preliminary Design 

4.3.1 Storyboard Design 

4.4 User Interface Design 

i Navigation Design 

ii. Input Design 

iii. Output Design 

iv. Database Design 

v. Metaphors 

vi. Template Design 

vii. Media Creation and Integration 

viii. Uploading Files 

4.5 Conclusion 

  

36 

37 

39 

39 

39 

41 

42 

44 

46 

46 

46 

48 

49 

51 

 

CHAPTER V IMPLEMENTATION 

5.1 Introduction 

5.2 Media Creation 

5.2.1 Production of Texts 

  

52 

53 

53 



ix 

 

5.2.2 Production of Graphics 

5.2.3 Production of Animation 

5.3 Media Integration 

5.4 Product Configuration  

5.4.1 Configuration Environment Setup 

5.4.2 Version Control Procedure 

5.5 Implementation Status 

5.6 Conclusion 

53 

57 

60 

61 

61 

71 

72 

73 

 

CHAPTER VI TESTING 

6.1 Introduction 

6.2 Test Plan 

6.2.1 Test User 

6.2.2 Test Environment 

6.2.3 Test Schedule 

6.3 Test Strategy 

6.4 Test Implementation 

 6.4.1 Test Description 

 6.4.2 Example of Questionnaire 

6.4.3 Test Data 

6.5 Test Result and Analysis 

6.5.1 Statistic and Analysis of 

Questionnaire Result 

6.5.2 Analysis Result 

6.5.3 Summary of testing result for 

Alpha Version 

6.5.4 Summary of testing result for 

Beta Version 

  

74 

75 

75 

76 

77 

78 

79 

79 

80 

81 

81 

82 

 

87 

90 

 

91 

91 



x 

 

6.6 Conclusion 

 

CHAPTER VII 
CONCLUSION 

7.1 Introduction 

7.2 Observation on Weakness and Strengths 

7.3 Propositions for Improvement 

7.4 Project Contribution 

7.5 Conclusion 

 
 

92 

93 

94 

94 

95 

 
REFERENCES 

APPENDIX A – GANTT CHART 

 96 

98 

 
APPENDIX B – QUIZ 1  99 

 
APPENDIX C – QUIZ 2  103 

 
APPENDIX D – QUESTIONNAIRE 

(TARGET USER) 

 
106 

 
APPENDIX E – QUESTIONNAIRE 

(EXPERT) 

 
108 

 
APPENDIX F – TEST SCRIPT  110 

 
 

 

 

 

 

 

 

 

 

 



xi 

 

 

 

 

LIST OF TABLES 

 

 

 

 

 

TABLE 

 

TITLE 

 

PAGE 

 

Table 2.1 Comparison of The Existing System 17 

Table 2.2 Milestone 21 

Table 2.3 Software Requirement 23 

Table 2.4 Hardware Requirement 24 

Table 3.1 Comparison of Scenarios 27 

Table 3.2 Software Requirement 34 

Table 3.3  Hardware Requirement 35 

Table 5.1 Production of text 53 

Table 5.2 Importance Components 61 

Table 5.3 Version Control 72 

Table 5.4 Implementation Status 72 

Table 6.1 The details of the test user 75 

Table 6.2 Test environment 76 

Table 6.3 Test Schedule for Expert / AR Specialisation 77 

Table 6.4 Test Schedule for Students 77 

Table 6.5 Scale of Testing for Expert 78 

Table 6.6 Scale of Testing for Students 78 

Table 6.7 Scale of Testing for Students (Quiz) 78 

Table 6.8 Characteristics of Alpha tester 82 

Table 6.9 Functionality testing result 82 



xii 

 

Table 6.10 Feedback from the Alpha testing testers 83 

Table 6.11 Characteristics of Beta tester 83 

Table 6.12 Result of quiz 1 and quiz 2 84 

Table 6.13 User acceptance test result 86 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 

 

 

 

 

 

LIST OF FIGURES 

 

 

 

 

 

FIGURE 

 

TITLE 

 

 PAGE 

 

Figure 2.1 Image Processing Diagram Flowchart  12 

Figure 2.2 Anatomy 4D Application  15 

Figure 2.3 Interface of Anatomy 4D  15 

Figure 2.4 Zoom out on Anatomy 4D  15 

Figure 2.5 Zoom in on Anatomy 4D  15 

Figure 2.6 Organ 3D (Anatomy) Application  16 

Figure 2.7 Interface of Organ 3D (Anatomy)  16 

Figure 2.8 Zoom out on Organ 3D (Anatomy)  17 

Figure 2.9 Zoom in on Organ 3D (Anatomy)  17 

Figure 2.10 Agile Methodology  19 

Figure 3.1 Pie Chart of Do You Know The Term 

Augmented Reality (AR) 

 28 

Figure 3.2 Pie Chart of Do You Use Augmented 

Reality (AR) Application Such As 

PokemonGo Before 

 

29 

Figure 3.3 Pie Chart of Do You Own A 

Smartphone Or Tablet 

 
30 

Figure 3.4 Pie Chart of How Long Did You Use 

Smartphone Or Tablet In A Day 

 
30 

Figure 3.5 Pie Chart of How Long Did You Surf  31 



xiv 

 

Internet In A Day 

Figure 3.6 Pie Chart of I Think The Current 

Teaching Materials Such As Textbook 

Is Suitable 

 

32 

Figure 3.7 Pie Chart of I Think Textbook Is Less 

Interesting 

 
32 

Figure 4.1 3-tier Architecture  37 

Figure 4.2 Flowchart of Application  38 

Figure 4.3 Flowchart of Responsive Website  38 

Figure 4.4 Interactive Storyboard of Application  39 

Figure 4.5 User Interface Design of Application  40 

Figure 4.6 User Interface Design of Responsive 

Website 

 
40 

Figure 4.7 User Interface Design of Responsive 

Website 

 
41 

Figure 4.8 User Interface Design of Responsive 

Website 

 
41 

Figure 4.9 Navigation Design of Application  42 

Figure 4.10 Navigation Design of Responsive 

Website 

 
42 

Figure 4.11 Input Design of Application  43 

Figure 4.12 Input Design of Responsive Website  43 

Figure 4.13 Input Design of Responsive Website  44 

Figure 4.14 Zoom In of The 3D Organ  44 

Figure 4.15 Rotation of 3D Organ  45 

Figure 4.16 Output Design of Responsive Website  45 

Figure 4.17 Template Design of Application  47 

Figure 4.18 Template of Responsive Website  47 

Figure 4.19 
Template Design of Responsive 

Website 

 
48 

Figure 4.20 3D Model Creations For Application  49 

Figure 4.21 Responsive Website’s Logo  49 

Figure 4.22 Uploaded Files On Server  50 



xv 

 

Figure 4.23 Domain For Responsive Website  50 

Figure 5.1 Screenshot of graphics production  54 

Figure 5.2 Screenshot of graphics production  54 

Figure 5.3 Screenshot of graphics production  55 

Figure 5.4 Logo  55 

Figure 5.5 Process of graphics production  56 

Figure 5.6 Process of modeling 3D respiratory 

organs 

 
56 

Figure 5.7 Productions of Animation  57 

Figure 5.8 Keyframe of Animation  57 

Figure 5.9 Screenshot of animation production  58 

Figure 5.10 Screenshot of animation production  58 

Figure 5.11 Screenshot of animation production  59 

Figure 5.12 Import 3d model in Unity  59 

Figure 5.13 Texturing model  60 

Figure 5. 14 Process of integration  61 

Figure 5.15 Setting up Android SDK  63 

Figure 5.16 Setting up Android SDK platform 

support 

 
63 

Figure 5.17 Setting up Vuforia SDK  64 

Figure 5.18 Vuforia in Unity  65 

Figure 5.19 Configuration of Vuforia in Unity  65 

Figure 5.20 Hierarchies in Unity Project  65 

Figure 5.21 Apache Server  66 

Figure 5.22 Zoom code  67 

Figure 5.23 Rotate code  68 

Figure 5.24 Target Manager  68 

Figure 5.25 Add Target  69 

Figure 5.26 Download Database  69 

Figure 5.27 Configurations in Unity  70 

Figure 5.28 Website integration code  71 

Figure 5.29 Website integration interface  71 

Figure 6.1 The testing process with students from  80 



xvi 

 

secondary school 

Figure 6.2 The testing process with students from 

secondary school 

 
80 

Figure 6.3 Result of quiz 1 and quiz 2  85 

Figure 6.4 Functionality testing result  87 

Figure 6.5 Functionality testing result  88 

Figure 6.6 Functionality testing result  88 

Figure 6.7 User acceptance testing result  89 

Figure 6.8 User acceptance testing result  90 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvii 

 

 

LIST OF ABBREVIATIONS 

 

 

 

 

 

 

AR - Augmented Reality 

UTeM - Universiti Teknikal Malaysia Melaka 

VR - Virtual Reality 

   



1 
 

 

 

 

CHAPTER I 

 

 

 

 

INTRODUCTION 

 

 

1.1 Introduction 

 

This chapter start with the discussion of the project background which 

describes the organisational background of the project. The problem statements 

will be examined after the discussion of project background. Afterward, the 

discussion will continue with the stated of project objective. Next, the scope 

will be determine and thus discuss about the project significant of the project. 

Lastly, a conclusion will be making to conclude this section.  
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1.2 Project Background 

 

Although virtual reality and augmented reality mostly are the same as 

both have the remarkable ability to alter human perception of the world but the 

perception of presence have been separate virtual reality and augmented reality 

into two different technologies.  

Augmented reality is the integration of digital information with the 

user's environment in real time which able to deal with the new information 

direct or indirect thus affect the physical real-world environment that has been 

upgraded were by adding virtual computer-generated information or in other 

words uses the existing environment and overlays new information on top of it. 

Furthermore, Azuma in 1997 indicates that the AR is not only restricted to the 

technical hardware whereas it brings the real and virtual items together in a real 

environment. 

Augmented reality have been used in many fields included medical 

learning & training, education, advertising, entertainment, design and media, 

etc. The first application of augmented reality is believed presented in 1902 

which was a virtual fixtures AR system developed for air forces training and 

learning purpose. The augmented reality is started afterward to be utilizing in 

other fields. An example for the current application of augmented reality is 

where a branded electronic components and materials manufacturer, Toshiba 

introduce 3D augmented reality hybrid theatre planning application for medical 

purpose.  

The use of technology in teaching and learning process had been seen 

improve in the performance as well as the academic result. One the 

technologies is augmented reality, according to Christian Diaz (2015), in this 

article of “How the Type of Content in Educative Augmented Reality 

Application Affects the Learning Experience” stated that augmented reality 

allows overlaying layers of virtual information on real scene with the aim of 

increasing the perception the user has of reality. Augmented reality not only 

can capture attention as an eye-catching, but also able to foster intellectual 
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curiosity and acts as portable learning materials. This creates interactivity 

between users and the application which bring the visual or perspective to 

another level. 

Augmented reality not only acts as a new technology in this 

computerized world, but it also bring a lots of benefits like enrich content and 

provide interactivity. This can be happened when augmented reality provide 

more data or information in real time in a specific environment and condition. 

For example, AR able to provided 3d controllable body organ model for 

learners to see through the entire angle. Personal experience is also one of the 

advantages of augmented reality. This can be seen where the new application 

from IBM Research present shoppers with a personalized and differences 

shopping experience with an instant merchandise comparisons and special 

offers as they move throughout the shopping mall. 

Although AR offers new learning opportunities, but it also builds new 

challenges for educators. For example, students in augmented reality 

environments can be cognitively overloaded by the huge amount of 

information encounter, the numerous technological devices they are required to 

handling, and the complicated tasks they have to finish. The security or privacy 

also is a trouble for augmented reality that cause huge matter on the personal 

information where users unaware their personal information is exposed to 

strangers outside. Anyway, a solution was come out to protect user‟s privacy 

where users can wear to “passively manage dynamic privacy” in environments 

which potentially sensitive data is streamed across real and virtual worlds. 

In conclusion, the augmented reality of body organ give another ways 

of learning and teaching which new technology was applied to the teaching 

materials.  
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1.3 Problem Statement 

 

This part will discuss about the problem statements of this project 

which believe happened to the current education system. 

 

i. The available teaching materials less attractive to learners 

 

Many teaching materials such as text book or reference book consist only 

picture and text provided less attractive toward learners. 

.  

ii. Less interaction between learners and teachers during lesson  

 

Most of the time learners passively listened and copy from the board in the 

learning and teaching process.  

 

iii. Learners more interesting on video compared to picture and text 

 

Many learners prefer video compared to textbook when conduct lesson 

because video is more interesting that picture and text. 

 

 

 

1.4 Objective 

 

This project is believe able to solved those problem stated above by 

developing the augmented reality of body organ. The objectives of this 

project are: 

 


