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ABSTRACT 

 

This project describes the development of virtual tour website project for displaying the 

Vista Kinderworld, a kindergarten located in Kuala Lumpur. The virtual tour allows 

users to explore the different places of the kindergarten such as classroom, swimming 

pool, canteen and playground, through controlling the interactive navigation buttons. 

Navigating from one place to another is convenient and time-saving with the help of 

highlight reel that display various spots in the building. The users are also able to gain 

information about the places from the pop-up information dialogues initiated by the 

mouse clicked event. In addition, the virtual tour is equipped with the background music 

and the audio narrator that is triggered by the arrival of the users at certain spots in the 

building. It helps users in better understanding each place in the building by storytelling, 

which additionally creates a more immersive and realistic user experience while taking 

the virtual tour. 
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Chapter 1 

Introduction  

Virtual reality (VR) can be interpreted as three-dimensional digital environment that is 

multisensory, immersive and interactive, where it is gradually influencing the work, 

education, health as well as leisure of our lives with the advancement of technology 

Roussou [1]. On the other hand, virtual tour comprises of the virtual reality elements is 

virtual exploration of the landscapes that exists in the real world. With the help of 

sequential of still images or videos, a virtual tour is the panoramic view of an existing 

location that simulates a real place, where it can be viewed online whether using 

desktop, mobile devices and VR tools such as head-mounted display and goggles. 

Additional multimedia elements can be added into the virtual tour including sound 

effects, background music, text and narration, in creating an interesting and interactive 

environment for the users. In this project, a web-based 360 degrees virtual tour will be 

developed to enhance the environment guiding tour in a building through utilizing the 

technology of WebGL, a JavaScript API for rendering interactive 2D and 3D graphics 

without the usage of plug-ins on any supported web browser. 

In this chapter, the problem statement and motivation, research objectives, 

project scope and directions, contributions to the field, background information and the 

outline of the project are going to be presented. 

 

 
1.1 Problem Statement and Motivation  

 
1.1.1 Lack of interactivity  and immersion in the existing 3D virtual  tour  

It is the vision for every virtual tour that it can provide great user experience with 

realistic and genuine feelings when users are taking the tour. However, users have 

limited interactions with the virtual environment, as they do not dominate the control 

of the virtual tour after examining some of the existing systems. To solve the issue 

faced, it is suggested to include interactive navigation buttons and extra navigation 

controls to the virtual tour system. Else, the users could not enjoy the virtual trip to the 

fullest when they do not have adequate interactions with the system. Besides, it is 
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crucial to eliminate the problem in order to increase convenience as well as facilitate 

the users in accurate navigation of the virtual tour. 

 

 
1.1.2 Insufficient in providing related information when exploring the virtual  

tour  

Virtual tour should be well equipped with information for users to have better 

understanding to the places they are visiting and objects they are looking at. It is 

disappointing that most of the existing systems do not display the related information 

such as history, background and features about the places during the virtual tour. 

Therefore, pop-up information can be the solution in overcoming the problem. 

Moreover, users may lose attention towards the places they visit when they are taking 

the tour if they have to search for the information needed by themselves. It is indeed 

imperative in solving the issue to arouse and hold userôs interest in virtual tour and to 

fulfil  userôs curiosity about the background of the places. 

 

 
1.1.3 Difficult  to explore in a building during the virtual  tour 

It is important to improve user friendliness of virtual tour system, so that users can 

know their direction and position, which they are currently located during the tour. 

There is issue such that users are not able to reach their desired destinations, as they are 

lost during the tour. A mini-map is one of the suitable methods to be used in order to 

solve the problem. If the problem is not solved, users may quit from using the system 

due to the difficulty in knowing the direction and position they are in the tour. Hence, 

providing the structure of each floor plan of the entire building and the sense of 

direction is the significance of solving the issue. 

 

 
1.1.4 Absence of audio narrator  during the virtual  tour  

Users are usually excited and curious about the surrounding when they are new to the 

virtual tour. It is the best case that they can cope well with the navigation features 

besides being able to know the usage or purpose of the specific space. Since there is 

limited number of existing systems that provide guidance to users during the virtual 

tour, where some of them only offer pre-book guidance, an audio narrator should be 



CHAPTER 1 INTRODUCTION 

3 
Bachelor of Computer Science (Honours) 

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

 

 

 

generated in overcoming the problem faced. The incomprehensiveness of the virtual 

tour due to the absence of tour guide may cause the users to be in confusion and hence 

resulting in bad user experience. By assisting the users during the virtual tour, 

storytelling of audio narrator plays vital role in giving brief explanation or description 

about each space the users are visiting in the tour. 

 

 
1.2 Objectives 

 
1.2.1 To develop navigation buttons to enhance user experience with extra 

navigation controls 

By creating the navigation buttons and extra navigation controls that are attractive and 

interactive, users will be able to gain better user experience as they can explore the 

virtual tour according to their own paces through utilizing the functionality. The 

navigation buttons are placed at different spots of the building enabling the users to 

click on it so that they can move to other places within a building. Besides, extra 

navigation controls consisting of movement controller, zooming function, sound and 

autorotation enablers as well as help option are beneficial in guiding the users during 

the virtual tour to achieve immersive environment. With minimal effort, users can 

easily manipulate the view of the virtual tour. For instance, users can make use of the 

navigation controls to zoom in or out the view during the virtual tour. 

 

 
1.2.2 To integrate more information  into the virtual  tour  

Through providing related information of the object and places that is integrated in the 

pop-up information dialogues or boxes, users who are filled with curiosity can find out 

the information on their own. It serves as an alternative way in holding usersô interest 

in the virtual tour as they do not require to do additional searching in finding out the 

answer to their questions. When the users hover their cursor to specific objects, the 

objects will  be highlighted and after users click on them, a pop-up information dialogue 

will be displayed to provide users related details of the objects or places. When users 

close the dialogue box through the ñXò button, the information dialogue will  be hidden 

until the users trigger it again. 
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1.2.3 To establish mini -map feature in the virtual  tour  

It is important to provide mini-map to the users when they are visiting a virtual tour, as 

users may lose their ways in reaching their desired destination in the tour. The mini- 

map that can be toggled on and off on the screen, supports users with orientation and 

the structure of the floor plan. When users are viewing the virtual tour in 360 degrees, 

a pointer specifying the position of the users is displayed on the mini-map too. On the 

other hand, when the users move from one location to another during the virtual tour, 

the pointer on the mini-map will follow the movement of the users simultaneously and 

changes to the pointerôs location will be made in real time, displaying the usersô 

accurate position in the building. 

 

 
1.2.4 To build an audio narrator in guiding users on important places during 

virtual  tour  

Instead of just showing images during the virtual tour, the system should be equipped 

with a virtual tour guide that will serve as a narrator who is going to introduce the 

characteristics and features of the destinations the users are located. The audio narrator 

is triggered by the arrival of users during the virtual tour. For example, the audio 

narrator will start storytelling about the background, context, usage or purpose of the 

locations as soon as the users arrives. The audio narrator plays the parts of providing 

information to the users besides welcoming the users to the virtual tour. There is 

integration between the audio narrator and the background music or sound effects to 

make the virtual tour livelier, where users can view, listen and control the virtual tour 

through different senses. 

 

 
1.3 Project Scope and Direction 

The project is undertaken with the purpose of developing an interactive 360 degrees 

virtual tour website to enhance the environment guiding tour in a building. This project 

will include research, developing a virtual tour, creating a website, and publishing the 

virtual tour to the website. Moreover, the deliverables of this project will include an 

interactive virtual tour website that provides functionalities such as navigation controls, 

storytelling of the places and display current location of users based on the floor plan 

of the building at the end of the project. The virtual tour website will  be built completely 
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in May 2022. Besides, the final version of the virtual tour website will  be reviewed and 

approved before publishing. This project will not include payment to external vendors 

for research or outsourced services. The constraints of this project may include 

communication delays, changes in project scope and user requirements, or technical 

difficulties. 

 

 
1.4 Impact, Significance and Contributions 

The proposed 360 degrees virtual tour website is developed with its main purpose in 

providing better user experience with the immersive and realistic environment when 

they are taking the virtual tour. This can be achieved through the utilization of 

interactive navigation buttons, where users can make full control and move to the 

destinations according to their preferences. Furthermore, the project is going to be 

beneficial by displaying more visual information about a location, building or real estate 

as compared to photograph, videos or website. It serves as a two-way interaction as the 

users are able to explore the virtual tour to get the information rather than they just look 

at the plain images or text. 

The virtual tour is also advantageous in terms of saving time and money. This 

is because the users are able to know about the desired places and surroundings without 

having them to travel from their current locations to the places. They can simply learn 

about the places through the virtual tour. It saves a lot of the usersô time and money, 

and although there are no more movement restrictions on inter-state travelling due to 

COVID-19 pandemic, the lifestyles of people have changed, and they are familiarized 

with the online environment in their daily lives. Due to the 24-hour basis of virtual tour 

website, users can preview the business at anytime and anywhere. For example, the 

users do not need to schedule an appointment with the real estate seller, instead they 

can get the information about the real estate by taking the virtual tour. This can greatly 

increase the exposure of the business and the chances for potential customers to contact 

the business owner is highly increased with the help of virtual tour. Indirectly, virtual 

tour can assist the business to build brand awareness to be outstanding from its 

competitors. 
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1.5 Background 

In the era of the global pandemic caused by the ñsevere acute respiratory syndrome 

coronavirus 2ò (SARS-CoV-2) virus that produces COVID-19, the international 

quarantine, movement restrictions and social distancing have forced people to adapt to 

the new normal and online services has given a new breath as a substitute of ordinary 

routines. The interest in e-services has experience a steep growth, which leads to the 

development of the virtual tour in different sectors such as tourisms, hospitality as well 

as others [2]. 

According to the survey conducted by Omar and Linda, the COVID-19 

pandemic changes customer behavior, where they would prefer to take virtual tours, 

which results in the advancement of the attraction sites in developing and adopting 

virtual reality into the site. The shifting customer behavior causes attraction sites to 

evaluate new and fresh ways of offering safe tours to their visitors [3]. To recover from 

the severe impact that is financial crisis due to COVID-19, many attraction sites 

undergo business transformation by implementing virtual tour in response to the 

pandemicôs mobility restrictions and social distancing protocol, where virtual tour 

serves as an alternative to maintain a source of income during the pandemic. The 

empirical results show that consumers are prone to take virtual reality-based site visits 

during the pandemic, while considering both virtual reality based and in-person site 

visits. Visitors also prefer more high-ranking virtual tours that provide a more 

immersive experience. In short, virtual tour can be an influential branding tool in the 

online-dominate twenty-first century [4]. 

 

 
1.6 Report Organization 

There are in total 7 chapters in this report, namely Chapter 1 Introduction, Chapter 2 

Literature Review, Chapter 3 System Methodology, Chapter 4 System Design, Chapter 

5 System Implementation, Chapter 6 System Evaluation and Discussion and Chapter 7 

Conclusion. The projectôs problem statements and motivation, objectives, scope and 

direction, contribution, background as well as the report organization are introduced in 

the first chapter. In the second chapter, several virtual tour websites are reviewed and 

compared according to their strengths and weaknesses. After that, the proposed 

methodology in building the virtual tour website is presented in the third chapter. 
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Chapter 4 describes the overall design of the virtual tour system including system block 

diagram, system components specifications and system components interaction 

operations. The implementation of the system with the hardware and software setup, 

setting and configuration as well as system operation is demonstrated in Chapter 5. 

Next, in Chapter 6, the system is undergone evaluation through testing and the outcome 

is compared with the expected results in obtaining performance metrics. The project 

challenges and the objectives evaluation are discussed in Chapter 6 too. The conclusion 

with summarization of the project and recommendations are highlighted in the last 

chapter. 
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Chapter 2 

Literature  Review 

To understand how the virtual tour works and what are main features a virtual tour 

needs to have, studying and examining on the journals as well as existing virtual tours 

is one of the best strategies to identify the crucial functions of virtual tour. To provide 

fantastic and wonderful user experience, the virtual tour should be well equipped with 

discrete functionalities that are eye-catching and outstanding from other virtual tour 

systems. 

 

2.1 Related Works 

Nowadays, virtual tours are becoming a popular means of travelling across 

place or time, thanks to the capabilities of the Internet, and have been utilized in a 

variety of industries, including travel tours, showcasing architecture of landmark or 

historical buildings, real estate, hospitality industry, campus tours, and others. In 

addition, there are many research have been done by others in developing a virtual tour, 

where a design of web-based laboratory virtual tour 360 degrees application was 

proposed by Dwi Prasetya [5] in providing medium of publication and laboratory 

promotion, a web-based campus virtual tour for introducing the buildings in university 

was implemented by Perdana et al. [6] to display the cultural behaviour of the university 

and attract students, Rohizan et al. [7] implemented virtual tour using photo-stitching 

techniques to enhance user experience when interacting APU website, a prototype of 

Jejakatua virtual campus tour using auto-stitching technique of Insta360 was developed 

and evaluated by Suryanto and Wibowo [8]. There are some similarities exist among 

the research, in which they have the common objectives including introducing different 

locations and building of the university, allowing the freshmen who have not been 

enrolled to the university to get familiar with the environment, attract potential students 

in enrolling to the university and most importantly to enhance user experience during 

the campus virtual tour. Studies have been conducted by Yang et al. [9] on the effect of 

a 360 degrees virtual tour on the alleviation of COVID-19-induced psychological stress, 

where they have found that the affective-motivational states including enjoyment and 

involvement of the users are influenced by the sense of presence and telepresence 
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during the virtual tour. Moreover, the sense of telepresence, in which set of technologies 

are used to make people feeling as if they were in another places, has the highest total 

effect on the satisfaction with the virtual tour as well as on the stress reduction. 

Furthermore, according to Wu and Lai (2021), the response factors of 360 degrees 

virtual tours are immersion, mental imagery, and engagement that play vital roles in 

generating the sense of presence and forming the cognitive destination image. 

 

2.2 YetiVisit  

Many existing virtual tour systems offer advantageous and effective functional 

features. YetiVisit is one of them that provides 360 degrees viewing of high resolutions 

panoramic photographs with automatic rotation, highlight reel that ease the users to 

move from one space to another instantly and interaction buttons with pop-up 

information telling the users about which place they are going to visit after clicking the 

buttons [10]. However, the system is insufficient to provide the users with more realistic 

experience due to the lack of sound effects and background music. There is also absence 

of mini-map feature and virtual tour guide in assisting the users during the tour. 

 

Figure 2.2.1 The front yard view of the estate. 
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Figure 2.2.2 Different angles of front yard view can be controlled by using the mouse. 
 

2.3 Virtually  Anywhere 

The example chosen from Virtually Anywhere is The University of Oklahoma 

Virtual Tour. The automatic 360 degrees rotation of photographs with realistic 

background sounds make the users to feel as if  they are actually in the campus [11]. For 

example, when users are located at the student-dining hall, they can hear the noises 

whereby students are talking and chitchatting with each other. Although there is 

navigation buttons to lead users to various places in the campus, users can opt to utilize 

the highlight reel, which allow immediate and smooth navigation to other places. Users 

are able to view pop-up information when they click on specific objects. However, the 

system does not provide users with extra navigation tools that can ease the controls of 

the virtual tour. 

 

Figure 2.3.1 The view of The University of Oklahoma. 
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Figure 2.3.2 Different angles of high resolution of panorama photographs. 
 

. 
 

Figure 2.3.3 Different angles of high resolution of panorama photographs. 

 

 

2.4 AirPano 

Once users access to the virtual tour to Santa Claus Village in Finland created 

by AirPano, they can instantly feel the strong Christmas atmosphere with the pleasant 

melody of Christmas song that plays in the background. The 360 degrees autorotation 

of exquisite photographs enables users to see the overview environment of the virtual 

tour, where they can also manipulate the direction and movement of the tour by utilizing 

the interactive buttons as well as extra navigation controls to zoom in or out during the 

tour [12]. A highlight reel displaying important tourism spots is implemented in the 

system to allow instant navigation. The absence of pop-up information that address the 



CHAPTER 2 LITERATURE REVIEW 

12 
Bachelor of Computer Science (Honours) 

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

 

 

Audio enabler 

Highlight 

reel 

360° auto- 

rotation 

Zoom in/out 

function 

 

details or background of the tourism spots make the users to feel incomprehensive to 

the places they visit. The system is also lacking of audio narrator and mini-map feature. 

 
 

Figure 2.4.1 One of the tourism spots in Santa Claus Village in Finland. 
 

Figure 2.4.2 The zoomed in view of the virtual tour after utilizing the extra navigation 

controls. 

 

 

2.5 3D Vista 

Users can hear water running in the swimming pool after they enable audio in 

the beginning of the virtual tour. The system is well equipped with 360 degrees 

seamless panoramic photographs that automatically rotate, a highlight reel showing 

different spaces, and interactive navigation buttons like arrows and small circular 

images as demonstrated in [13]. Users can view pop-up box that consists of the 
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complete image of the furniture, artwork and facility with brief description under the 

image. There are still some weaknesses exist in the system where users are not able to 

share the virtual tour to other platforms unless copying the website link. Beside, users 

do not able to control the navigation except through using the mouse. 

 

Figure 2.5.1 The system prompts users to whether enable or disable the audio. 

 

Figure 2.5.2 The view of the real estate is displayed and background music is 

provided when users opt to enable audio. 
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Figure 2.5.3 There are several camera icons located at different artworks. 
 

Figure 2.5.4 The artwork displayed in full screen after clicking the icons. 

 

 

2.6 Matterport  

Users are surprised with the uniqueness of the dollhouse view of the real estate 

created by Matterport before they begin to take their virtual tour. Three-dimensional 

representation of the space can be viewed from multiple angles, where users are able to 

rotate the model at any angle to fully  appreciate the layout and understand the way each 

room correlates compared to the whole space, but the dollhouse can only be viewed 

within the same centre point [14]. Other than dollhouse view, floor plan view is offered 

by the system and users can select which floor to be displayed on the screen. By making 

use of the interaction buttons, users can visit their preferable destinations. However, it 

is difficult  for users to move from one space to another without the highlight reel and 

Pop-up 

information 
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extra navigation controls. The system is also lack of autorotation and background music, 

causing the system to be imperfect. 

 
 

Figure 2.6.1 The 3D dollhouse view of the estate. 
 

Figure 2.6.2 The floor plan view of the estate. 

 

 

2.7 Virtual  Tech Design 

By taking the virtual tour to Arnold Walter Nursing and Rehabilitation Centre 

built by Virtual Tech Design, users are introduced by the 360 degrees viewing of the 

centre where automatic rotation is supported by the system. Next, a list of extra 

navigation controls represented with various icons such as zoom in and out, move left, 

right, up and down, start and stop sounds and autorotation, show and hide thumbnails 

and controls are placed at the bottom of the page, enabling users to control the virtual 
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tour in a simpler and effective manner [15]. Besides, users are able to shift 

instantaneously from one space to another with the highlight reel or thumbnails that is 

demonstrated at the left panel of the screen. The background music is the icing on the 

cake to make users feel more immersive in the virtual tour. However, users do not 

interact with the virtual tour at all since there is no any interaction buttons or pop-up 

information that allow users to have something to click on them. Instead, they can only 

view the surrounding environment. 

 
 

Figure 2.7.1 The lobby of Arnold Walter Nursing and Rehabilitation Centre. 
 

Figure 2.7.2 Dining room is reached instantly by using the highlight reel. 
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2.8 My360 

Unlike other existing systems that provide 360 degrees autorotation, the virtual 

tour of My360 is equipped with 360 degrees rotation that shift from one place to the 

other automatically. Additionally, users can be navigated to different places with the 

help of navigation buttons, which is arrow-shaped in this case (My360, n.d.). Besides 

offering highlight reel that allows instant navigation, users are able to shift to desired 

places immediately by referring to the list in the quick access. However, the example 

taken from My360 as shown below is lack of pop-up information, extra navigation 

controls and sound effects or background music. There are absence of mini-map and 

audio narrator in the system as well. 

 
 

Figure 2.8.1 The outside view of the real estate. 



CHAPTER 2 LITERATURE REVIEW 

18 
Bachelor of Computer Science (Honours) 

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

 

 

 

 

Figure 2.8.2 The view of living room is shown after clicking on the navigation button 

from the entrance. 
 

Figure 2.8.3 Quick access to different rooms or spaces available. 

 

 

2.9 EasyPano 

Users are welcomed to the real estate virtual tour developed by easyPano, with 

the classical piano music and autorotation of HD photographs in 360 degrees showing 

the beautiful environment of the estate. There are several autorotation modes for users 
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to pick according to their preference, including rotation from left to right and vice versa, 

from top to bottom and vice versa as well as auto zooming in and out [16]. In addition, 

users are provided with the highlight reel that displays the essential space of the estate. 

Interactive buttons that guide users to reach their desired destinations are also provided 

in the virtual tour. It is still not enough interaction between the users and the virtual 

tour. This is due to the lack of pop-up information that tells the users about the location 

they are heading to when they hover their cursor to the navigation buttons. The virtual 

tour is suggested to be upgraded so that users can opt to enable and disable audio and a 

mini-map is created for users to refer during the tour. 

 
 

Figure 2.9.1 The green arrow indicates that users are able to go inside the building. 
 

Figure 2.9.2 Both blue arrows can direct users into different rooms or space of the 

building. 
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2.10 OmniSight Inc 

Golden Oak at Walt Disney World Resort virtual tour, presented by OmniSight 

Inc, offers users with amazing experience. The floor plans that synchronized with the 

360 degrees autorotation gives users a clearer picture about the layout and correlation 

between each room [17]. Besides that, extra navigation controls and highlight reel both 

ease the users in controlling the movement throughout the virtual tour. The interactive 

navigation buttons with pop-up information displaying the locations where users are 

going to travel further improve their satisfactions. The system is overall a perfection 

but there is still space for enhancement, where background music that correspond to the 

theme of each space can be added. It would be great if  there were virtual tour guide that 

narrates the information of each space to guide the users. 

 
 

Figure 2.10.1 The floor plan view of the resort. 
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Figure 2.10.2 ñFamily Roomò is shown when users hover their cursor to the arrow. 

 

 

2.11 Virtualmerse 

ñIf a picture is worth a thousand words, imagine how much a Virtual Tour is 

worthò as stated by Virtualmerse, proves to users that virtual tour can bring more values 

to users as compared with two-dimensional images, especially in promoting business. 

One successful case created is the showcase of a cabin at Lake Tahoe, California. After 

clicking on the navigation button at the entrance of the cabin, users begin to take the 

virtual tour. 360 degrees of viewing integrated with pop-up information that describes 

the details of the furniture, make users to grasp more messages about the places they 

visit, before they even set a foot there [18]. Yet, there are many functionalities such as 

360 degrees autorotation, extra navigation controls, background music or sound effects 

and highlight reel absence from the system, in order to make the virtual tour more 

interactive and interesting. 
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Figure 2.11.1 A pop-up information dialogue box is shown to deliver message to the 

users. 
 

Figure 2.11.2 Location icons are displayed to allow users to navigate to other rooms 

or space. 

 

 
There are some guidelines to be paid attention when developing the virtual tour, 

in offering user-friendly and enjoyable environment. According to Beatty [19], it is 

suggested that any cameras used during photograph taking and the point-of-view for 

the users is at an average head height. Moreover, to keep users immersed in the virtual 

simulations, it is essential to reduce as much artefacts as possible in the virtual space. 

For instance, a tripod is ought to be removed from a photo in post-production before 

employing it in the simulation so that the tripod will not appear when users look down 

and instead they see the ground. The design of on-screen display menu for help, 

resources and others in the simulated environment should also be consistent with style 

of the virtual environment, in preventing the users to feel odd due to the unmatched 

Pop-up 

information 



CHAPTER 2 LITERATURE REVIEW 

23 
Bachelor of Computer Science (Honours) 

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

 

 

 

patterns. To make certain that the users understand how to use the virtual tour system, 

some simple guidance can be made before the users start taking the tour. In this case, 

short descriptions can be added to explain the usage of the navigation buttons at the 

beginning of the virtual tour and it will be hidden unless the users request for help. 
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Chapter 3 

System Methodology/Approach 

The proposed methodology is the agile methodology, where it is based on the Agile 

Manifesto as shown in Figure 3.1.1, written, and agreed by a group of software 

developers and leaders who had been getting tired of the traditional methodology such 

as waterfall model that requires a lot of up-front analysis and documentation. 

 

3.1 Project Workflow  in Agile Development 

Agile methodology focuses on reducing the overheads during the software 

process by limiting documentation and shortening the delivery time for software system. 

Besides that, the emphasis of agile methodology is to deliver a functional product or 

part of a system frequently rather than combining all the features and deliver them at 

once. The effective communication between the development team and customers 

results in fully understanding of the system requirements and improvements can be 

iterated throughout the development process. This methodology provides the flexibility  

to accommodate to changes easily, even in the later phases of the project [20]. 

 

 
Figure 3.1.1 The agile manifesto from Medium.com. 
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Figure 3.1.2 The key agile software development lifecycle phases from Relevant.com. 

 

 
According to Figure 3.1.2 above, there are six key phases in the agile 

development lifecycle, which are requirements phase, design phase, development phase, 

test phase, deploy phase and review phase [21]. 

 

Phase 1: Requirements 

As mentioned by Dziuba [21], initial requirements such as end results of the 

project, the features that will be supported by the project and the features that will not 

initially supported by the project should be included in the initial document before one 

can begin designing a project. To avoid project creep or scope creep to happen, it is 

important not to ignore the requirements phase. In this project, project requirements are 

determined by using questionnaire to collect relevant data from the respondents, as it is 

one of the best ways to acquire reliable and scalable data in short duration. The 

questionnaires are distributed to 30 respondents to determine the common issues faced 

during the virtual tour and main functions that should be exist in the virtual tour system. 



CHAPTER 3 SYSTEM METHODOLOGY/APPROACH 

28 
Bachelor of Computer Science (Honours) 

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

 

 

 

 
 

 

Figure 3.1.3 Gender of respondents. 
 

There are 30 respondents completed the survey in this proposed project. Fifty 

percent of the respondents are male while the others are female. There is equality 

between the two genders in answering the questionnaires. 

 

 

Figure 3.1.4 Age of respondents. 
 

Most of the respondents fall into the age category of 19 to 28 years old; there 

are 93.3% of them. On the other hand, there is one respondent for each of the age 

category, which are 39 to 48 years old and 49 years old or above. This may cause the 

result to be inaccurate as the largest portion of the respondents are from the age group 

of 19 to 28 years old. 
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Figure 3.1.5 Respondents' knowledge on virtual tour. 
 

Among the respondents who have completed the survey, there are 63.3% of 

them know about virtual tour and 36.7% of them have no idea what virtual tour is about. 

It is beneficial to the survey as more than half of the respondents have certain 

understanding about virtual tour and can answer the questionnaire properly. 

 

 

Figure 3.1.6 Respondents' rating based on their experience of virtual tour. 
 

For the respondents who have answered ñNoò for the question above, they are 

asked to take a sample virtual tour from 3D Vista and return to the survey. Most of the 

respondents rated the virtual tour with 4 out of 5, 36.4% of them rated 5 out of 5 and 

9.1% of them gave 3 out of 5 after experiencing the tour. This shows that the 

respondents who have no experience of taking a virtual tour are amazed by the example 

tour that provides interesting functionalities. 
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Figure 3.1.7 The main functions that must be exist in the virtual tour. 
 

From the chart above, 360° viewing, extra controls (zoom in/out), list of places 

in building, interactive navigation buttons and mini-map feature are selected by most 

of the respondents to be the main functions that must be exist in the virtual tour. 

Functions such as background music, pop-up information boxes, automatic 360° 

rotation and audio narrator are not considered to be the must have functions in the 

virtual tour by some of the respondents. This can be explained by the way that the not 

chosen functions are extra functions to the virtual tour. 

 

 

Figure 3.1.8 The problems faced when taking a virtual tour. 
 

After analysing the bar chart above, many of the respondents found out that 

there is insufficient information displayed during the virtual tour and it is difficult to 

move from one place to another. Some of them also claimed that the virtual tour is not 

interactive and attractive. The respondents voiced out other problems such as the virtual 

tour does not meet usersô needs and the graphics are not realistic enough too. Therefore, 
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it is critical to solve the problems faced by the respondents to provide better user 

experience. 

 

 
Figure 3.1.9 The existence of more interactive multimedia during the virtual tour. 

 

There are 40% of the respondents strongly agree and 46.7% of them agree that 

more interactive multimedia should be included during the virtual tour. This shows the 

importance of having more interactive multimedia in the virtual tour system. 

 

 
Figure 3.1.10 The existence of narrator to guide users for the entire flow of virtual 

tour. 
 

It is possible that some of the respondents preferred to explore the virtual tour 

by themselves without the guidance of the audio narrator as 6.7% of them strongly 

disagree and 3.3% of them disagree with the existence of narrator in the virtual tour. 

On the other hand, 23.3% of the respondents strongly agree and 43.3% of them agree 

to have a narrator in guiding them for the entire flow of the tour. Still, the audio narrator 

should not be excluded when developing the virtual tour system. 
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Figure 3.1.11 The insufficient information displayed during the virtual tour. 
 

Most of the respondents agree that it is troublesome when insufficient 

information is displayed during the virtual tour, with 40% of them agree and 43.3% 

strongly agree to the statement. Hence, the virtual tour system should provide more 

information to the users when they are taking the virtual tour. 

 

 
Figure 3.1.12 The zooming in or out function in virtual tour. 

 

As shown in the pie chart above, 96.7% of the respondents prefer to have better 

view of virtual tour by using zoom in or out. It is necessary to include the functionality 

in the proposed project. 
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Figure 3.1.13 The pop-up dialogue to display more information in the virtual tour. 
 

There are 83.3% of the respondents answered ñYesò to the question above. Most 

of them would like to obtain more information that is displayed in the form of pop-up 

dialogue during the virtual tour. Integration of pop-up information dialogue in the tour 

is crucial in this project. 

 

 
Figure 3.1.14 The usefulness of mini-map feature in virtual tour. 

 

Almost all the respondents found that it is useful to have mini-map in the virtual 

tour so that they can know their current position and floor plan structures of the building. 

The proposed system should be equipped with mini-map feature in becoming a more 

useful system. 
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Figure 3.1.15 The importance of 360° automatic rotation function in virtual tour. 
 

With 70% of the respondents thought that it is important to have 360° automatic 

rotation function in the virtual tour, the proposed project should also be equipped with 

the function. 

 

Phase 2: Design 

After understanding the requirements stated in the previous stage, solutions to 

tackle the requirements and developing tools to develop the proposed project are 

gathered and proposed during the first iteration of design phase. On subsequent 

iterations, discussion of the feature implementation and the internal structure of the 

project is carried out. In this project, Unified Modelling Language (UML) diagram 

including structure diagrams and behaviour diagrams are produced as the blueprint for 

the process of development and coding based on the user requirements gathered through 

survey questionnaires. UML diagrams such as architecture diagram, use case diagram, 

flowchart, sequence diagram, class diagram, object diagram and component diagram 

are drawn with the help of Visual Paradigm Online. 

 

Phase 3: Development and Coding 

This is the longest phase in the agile development lifecycle because it is the 

backbone of the whole process. The activities involved are writing codes and converting 

the design documentation into actual functional system. In this project, analysis and 

study on the documentation and user manual from open-source libraries are carried out 

before actual coding the design documentation from design phase. 
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Phase 4: Integration and Testing 

The purpose of this phase is to ensure that the system developed is error-free 

and compatible with every single code written. A series of tests are conducted to make 

sure that the code is simple and clean, and project requirements or goals are met as well. 

In this project, integration of virtual tour with the website is taken place and necessary 

tests are run to find out possible mistakes and solve the problem faced. 

 

Phase 5: Implementation and Deployment 

The virtual tour website is deployed to the Azure server, and it is provided to 

the customers for demonstration purpose or actual use. Responses regarding the user 

experience after taking the virtual tour are collected to identify the level of performance 

of the virtual tour. Further iterations may include updating the existing virtual tour 

website, introducing new features, and fixing errors. After the system have been 

successfully integrated and gone through several tests, it is then deployed on the web 

host to begin providing for actual use. 

 

Phase 6: Review 

When all previous development phases are completed, reviews will be made to 

evaluate the progress made towards completing the requirements. Some new ideas can 

be introduced toward resolving the issues that occurred during the previous phases and 

they can be taken into consideration. Afterwards, the agile software development 

lifecycle will  start all over again ð either with a new iteration or by moving toward the 

next stage. In this project, system review is implemented with evaluation of the progress 

made towards reaching the project goals. This is to find out how much the effort have 

been paid in fulfilling the project objectives as well as how much the progress left 

towards completing the final goals. 
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3.2 Project Timeline 

In FYP 1, the project first started with reviewing of the background information, 

problem statement, project objectives as well as project plan. This is to ensure that the 

project is well-planned and avoid any unnecessary modifications afterwards when the 

project is carried out. Project scopes and literature review are reviewed in week 2 to 

avoid scope creep and to justify the project. In week 3, the interface of virtual tour is 

reviewed and modifications are made to enhance user experience. Use case diagrams 

are defined and development methodology are reviewed in week 4. Reviewing of 

development methodology and tools are taken place in week 5. Development of virtual 

tour website began in week 6 and lasted for 3 weeks. In week 8, virtual tour user 

interface is developed to display the 360 degrees images. Concurrently, the virtual tour 

functionalities are created when the development of user interface was going on. In 

week 11, the virtual tour is integrated to the website and initial prototype is developed 

afterwards. 

 
 

 
Figure 3.2.1 Gantt chart of FYP 1 
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In FYP 2, overview of FYP 1 is taken place from week 1 to week 2. After that, 

the development of virtual tour and website began subsequent to the writing of report 

content. The system testing and evaluation is carried out through implementing test 

cases and user study after the integration of virtual tour website that is successfully 

deployed to the server for hosting. Subsequently, final implementation of the project is 

performed after some improvement is made. In week 12, system performance is 

evaluated, and the documentation is finalized. Report submission in week 13 and oral 

presentation in week 14 concluded the timeline of FYP 2. 

 
 

 
 

Figure 3.2.2 Gantt chart of FYP 2 
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3.3 System Design Diagram 

 
3.3.1 System Architecture  Diagram 

 

Figure 3.3.1 Architecture Diagram 
 

3.3.2 Use Case Diagram and Description 
 

Figure 3.3.2 Use Case Diagram 
 

Use case diagram in Figure 3.3.2 describes the possible user interactions with 

the system. There are several actions that the users can perform using the virtual tour 

system which can be grouped into three major categories, which are navigation, 
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information viewing as well as virtual tour adjustment. For navigation, users can 

perform viewing of the current location on mini-map and clicking of the navigation 

buttons, where each action done by them will  result in changes of destination. Besides, 

users can also trigger pop-up information dialogue through hovering of the mouse to 

view information such as text, videos, and images for further understanding of the place 

visited. To make adjustment to the current view of virtual tour, users can utilize the 

movement controller and zooming function. Furthermore, users can manage 

autorotation and the audio of the virtual tour for better experience. 
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Table 3.3.1 Use Case Description of view current location on mini-map 
 
 

Use Case Name: View current location 

on mini-map 

ID:  1 Importance Level: High 

Primary  Actor:  User Use Case Type: Detailed, Essential 

Stakeholders and Interests: 

User - wants to know his/her current location on mini-map through viewing the 

map 

Brief Description: This use case describes how user view his/her current location 

on mini-map 

Trigger:  User wants to perform viewing of his/her current location on mini-map 

Type: External 

Relationships: 

Association: User 

Include: 

Extend: 

Generalization: 

Normal Flow of Events: 

1. User accesses the virtual tour website. 

2. User clicks on the location button. 

3. The system displays a mini-map with userôs current location. 

4. User view his/her current location on mini-map. 

SubFlows: 

4(a) If user wants to navigate to other places, he/she clicks on other location on 

mini-map. The system navigates users to the desired place. Else, the system 

does nothing. 

Alternate/Exceptional Flows: 

Not applicable 
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Table 3.3.2 Use Case Description of click navigation buttons 
 

Use Case Name: Click navigation 

buttons 

ID:  2 Importance Level: High 

Primary  Actor:  User Use Case Type: Detailed, Essential 

Stakeholders and Interests: 

User - wants to navigate to other locations within the building 

Brief Description: This use case describes how user navigate to other locations 

within the building through clicking of navigation buttons 

Trigger: User wants to perform movement from one place to another within the 

building 

Type: External 

Relationships: 

Association: User 

Include: 

Extend: 

Generalization: 

Normal Flow of Events: 

1. User accesses the virtual tour website. 

2. User clicks on the navigation button. 

3. The system navigate user from his/her current location to the desired 

location. 

SubFlows: 

Not applicable 

Alternate/Exceptional Flows: 

Not applicable 
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Table 3.3.3 Use Case Description of trigger pop-up information dialogue 
 

Use Case Name: Trigger pop-up information 

dialogue 

ID:  3 Importance Level: 

High 

Primary  Actor:  User Use Case Type: Detailed, 

Essential 

Stakeholders and Interests: 

User - wants to know more about the place visited through triggering of 

information dialogue 

Brief Description: This use case describes how user performs triggering of pop- 

up information dialogue 

Trigger: User wants to learn about the place visited through triggering of pop-up 

information dialogue 

Type: External 

Relationships: 

Association: User 

Include: 

Extend: 

Generalization: 

Normal Flow of Events: 

1. User accesses the virtual tour website. 

2. User triggers pop-up information dialogue. 

3. The system displays the relevant information such as text, images and 

videos. 

4. User views the content in the dialogue. 

SubFlows: 

4(a) If user wants to exit from the information dialogue, he/she clicks on the 

ñXò button to close it. 

Alternate/Exceptional Flows: 

Not applicable 
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Table 3.3.4 Use Case Description of adjust view of virtual tour 
 

Use Case Name: Adjust view of virtual 

tour 

ID:  4 Importance Level: High 

Primary  Actor:  User Use Case Type: Detailed, Essential 

Stakeholders and Interests: 

User - wants to fine tune the view of virtual tour through utilizing extra control 

buttons 

Brief Description: This use case describes how user make use of extra control 

buttons to adjust the view of virtual tour 

Trigger:  User wants to perform adjustment to the view of virtual tour 

Type: External 

Relationships: 

Association: User 

Include: 

Extend: 

Generalization: 

Normal Flow of Events: 

1. User accesses the virtual tour website. 

2. User makes adjustment to the view of virtual tour. 

3. The system performs adjustments to the view of panorama accordingly. 

SubFlows: 

2(a) If user wants to have a clearer look at the panorama, he/she clicks on the 

zoom in button. The system zooms in the panorama. 

2(b) If  user wants to look at the panorama at a great distance, he/she clicks on 

the zoom out button. The system zooms out the panorama. 

2(c) If user wants to adjust view horizontally, he/she clicks on either left or 

right button. The system performs adjustments accordingly to the panorama. 

2(d) If  user wants to adjust view vertically, he/she clicks on either up or down 

button. The system performs adjustments accordingly to the panorama. 

Alternate/Exceptional Flows: 

Not applicable 
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Table 3.3.5 Use Case Description of manage autorotation 
 

Use Case Name: Manage autorotation ID:  5 Importance Level: High 

Primary  Actor:  User Use Case Type: Detailed, Essential 

Stakeholders and Interests: 

User - wants to view the 360 degrees panorama without doing it manually 

Brief Description: This use case describes how user view the 360 degrees 

panorama through autorotation 

Trigger:  User wants to perform viewing of 360 degrees panorama through 

utilizing the autorotation button 

Type: External 

Relationships: 

Association: User 

Include: 

Extend: 

Generalization: 

Normal Flow of Events: 

1. User accesses the virtual tour website. 

2. User toggles the autorotation button. 

3. The system performs autorotation of the panorama in 360 degrees. 

SubFlows: 

2(a) If user wants to disable autorotation, he/she toggle the autorotation button. 

The system stops autorotating the panorama. 

Alternate/Exceptional Flows: 

Not applicable 
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Table 3.3.6 Use Case Description of manage audio 
 

Use Case Name: Manage audio ID:  6 Importance Level: High 

Primary  Actor:  User Use Case Type: Detailed, Essential 

Stakeholders and Interests: 

User - wants to hear the audio and the background music during virtual tour 

Brief Description: This use case describes how user make use of audio and mute 

buttons in managing the audio during virtual tour 

Trigger: User wants to control the audio during virtual tour through utilizing the 

audio and mute buttons 

Type: External 

Relationships: 

Association: User 

Include: 

Extend: 

Generalization: 

Normal Flow of Events: 

1. User accesses the virtual tour website. 

2. User clicks on audio button. 

3. The system plays audio and background music during virtual tour. 

SubFlows: 

2(a) If user wants to disable audio, he/she clicks on the mute button. The 

system stops audio and music during virtual tour. 

Alternate/Exceptional Flows: 

Not applicable 
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3.3.3 Activity  Diagram 
 

Figure 3.3.3 Activity Diagram of view current location on mini-map 
 

To view the current location on mini-map, users must click on the location 

button that is placed at the control bar to inform system to display the mini-map. After 

knowing the current location, if the users want to navigate to other place shown in the 

mini-map, they have to click on the desired location so that the system will  direct them 

to the destination. On the other hand, users can click on the location button again to 

close the mini-map if they do not want to navigate to elsewhere. 

 

Figure 3.3.4 Activity Diagram of click navigation button 
 

It is quite simple for the event of clicking navigation button that is performed 

by the users, as the system will direct them to the respective place once receiving the 

input. 
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Figure 3.3.5 Activity Diagram of trigger pop-up information dialogue 
 

The event of users hovering over the information icon or info spot triggers the 

pop-up information dialogue, that is the system will display the relevant information 

about the places in the form of dialogue. Users can either view text, images, videos, or 

the combination of them depending on the situations. After that, users can click ñXò 

button to exit the dialogue and continue the virtual tour. 
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Figure 3.3.6 Activity Diagram of adjust view of virtual tour 
 

For better control over the virtual tour, users can fine tune the view of the virtual 

tour on their own. Besides utilizing the zoom in and zoom out button, users can adjust 

the view horizontally and vertically through selecting left arrow, right arrow, up arrow 

and down arrow respectively. System will  perform the adjustment to the view of virtual 

tour according to usersô action. 
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Figure 3.3.7 Activity Diagram of manage autorotation 
 

The activity diagram of manage autorotation begins with the usersô action to 

perform autorotation management. If user wish to enable autorotation, they have to 

click on the autorotation button located at the control bar. Besides, if they want to 

disable the autorotation of the virtual tour, they also shall click on the same button so 

that the system can perform the adjustment to the view of virtual tour. 

 

Figure 3.3.8 Activity Diagram of manage audio 
 

In managing audio, users can select audio button if they wish to enable audio 

playing at the background. Opposingly, users can select mute button to disable audio. 

The system will play or stop audio once receiving the usersô request. 
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Chapter 4 

System Design 

The process of defining the elements for an information system such as architecture, 

product design, modules, interfaces, and data that flow through the system in order to 

meet user requirements as specified in previous chapter is known as systems design. In 

this chapter, system block diagram, flowchart, components specifications including 

sequence diagram, class diagram, object diagram ad component diagram, UI/UX design 

and initial development of the system from FYP 1 are illustrated. 

 

4.1 System Block Diagram 
 

Figure 4.1.1 System Block Diagram of virtual tour system 
 

In system block diagram, the overall system is modularized and divided into 

sub-systems that are interconnected with each other. The virtual tour system is 

separated into several blocks, namely infospot, location button, autorotation button, 

control button, navigation button, zoom in and out button as well as audio and mute 

button. For infospot, when it is clicked, the text, images or videos will be displayed, 

while a mini-map is shown upon the clicking of location button. Autorotation of 

panorama in 360 degrees is performed when the autorotation button is being triggered 

by a mouse click. 
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4.2 System Flowchart 
 

Figure 4.2.1 System Flowchart 
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Figure 4.2.1 above displays the top-down system design of the virtual tour 

system. It begins with the condition whether to allow audio, if yes then the virtual tour 

will be guided with audio else there will be no audio during virtual tour guiding. Next, 

mini-map will be displayed if the users wish to view their current location. Display of 

different panorama will  be done through clicking on the navigation buttons or selecting 

the marker on the mini-map. After that, information dialogue which shows texts, images 

or videos will  be shown when triggering on the infospot is executed. Adjustment to the 

view of virtual tour including zoom in, zoom out, movement of the view towards left, 

right, up and down can be performed if these control buttons are being clicked. To 

enable autorotation of the virtual tour to see the 360° view of panorama if autorotation 

button is selected. Besides, system will play music if the condition is true for playing 

background music. 

 

4.3 System Components Specifications 

 
Sequence Diagram 

 

Figure 4.3.1 Sequence Diagram of view current location on mini-map 
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Figure 4.3.2 Sequence Diagram of click navigation buttons 
 

Figure 4.3.3 Sequence Diagram of trigger pop-up information dialogue 
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Figure 4.3.4 Sequence Diagram of adjust view of virtual tour 
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Figure 4.3.5 Sequence Diagram of manage autorotation 
 

Figure 4.3.6 Sequence Diagram of manage audio 
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Class Diagram 
 

Figure 4.3.7 Class Diagram 
 

Object Diagram 
 

 

Figure 4.3.8 Object Diagram 
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Component diagram 
 

Figure 4.3.9 Component Diagram 
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4.4 UI/UX  Design 

In this project, low-fidelity user interface is generated by drawing boxes and 

arrows in Microsoft Word as well as with the help of Uizard, one of the UI generator 

software. The following figures are design of the user interface of proposed project 

including the website as well as the virtual tour. 

 

UI Design of Website 
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Figure 4.4.1: UI design of home page. 
 

In Figure 3.1.18, the website consists of the name of the kindergarten as the title 

of the website, a header menu that lists the navigation buttons that link to different 

pages, a search bar that allows users to find the relevant information on the website, a 

footer that displays the navigation links and locations of the kindergarten including a 

map. The content of the website is arranged according to the priority level, where some 

important messages such as vision, mission and goals are displayed in the boxes. It is 

then followed by the programs provided by the kindergarten, where relevant images are 

shown in the form of carousel and users are able to click on the left and right arrow to 

control. A banner is placed to display some numbers and data to the users. After that, 

some YouTube videos with some descriptions are shown to give more information to 

the users. 
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Figure 4.4.2: UI design of About Us page. 
 

About Us page is to give users more information about the kindergarten, 

including background, history and the teachers in the kindergarten. The same header 

menu and footer is applied to this page. Several images about the kindergarten are 

placed to make the page more interesting instead of just long paragraph of text. The 

images of the teachers are also placed in the form of carousel. 
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Figure 4.4.3: UI design of Contact page. 
 

Contact page in Figure 3.1.20 provide users the navigations to the various social 

media platform such as Facebook, WhatsApp, YouTube and Twitter. Users are brought 

to the social media platforms once they have clicked on the icons. There is also a contact 

form allowing users to ask questions by filling  up the email address, name, subject and 

content of questions. When the submit button is pressed, the information filled by the 

users in the contact form will be sent to the kindergartenôs email address. 
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Figure 4.4.4: UI design of virtual tour page. 
 

The virtual tour will  be embedded into the virtual tour page of the website. Users 

are navigated to this page after pressing the virtual tour button located at the header 

menu of all other pages in this website. Users can interact with the virtual tour using 

mouse and keyboard in controlling the movement of the camera for viewing the 360 

degrees panoramic images of the virtual tour. The same header and footer is applied to 

this page as well. 
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UI Design of Virtual  Tour  
 

Figure 4.4.5: The main menu of the virtual tour. 
 

Figure 3.1.22 shows the main menu of the virtual tour, it will be seen by the 

users at the first place when they approach to the virtual tour section of the website. 

The main menu consists of the header that display the title ñVirtual Tourò, the 

background which is light blue in color and several buttons. The buttons placed on the 

screen will lead the users to the different locations in the kindergarten after they have 

press on it with the mouse cursor. 

 

Figure 4.4.6: The expected UI of virtual tour website. 
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Figure 3.1.23 shows the thorough design of the virtual tour consisting of navigation 

buttons that are in arrow-shape, extra navigation controls that resides at the bottom 

of the page, a mini-map feature located at the top right corner and a highlight reel 

that shows the thumbnails of different locations of the building. The extra navigation 

controls allow users to make changes to their current view according to their 

preferences. Besides, each icon in the extra navigations carry out different functions, 

which are explained in Table 3.1.3 below. 

 

 
Figure 4.4.7: Icons in extra navigation controls with functions. 

 

Icons Functions 

 

Allow users to move to different directions in the 

virtual tour such as left, up, down and right. 

 

 
Allow users to enable and disable the highlight 

reel to appear during the virtual tour. 

 

 
Allow users to move to next panorama of the 

locations in the building. 

 

 
Allow users to enable and disable the 360 

degrees automatic rotation of the view. 

 

 

Allow users to zoom in or out the view of the 

virtual tour. 

 

 
Allow users to enable and disable the audio 

during the virtual tour. 

 

Allow users to enable and disable the mini-map 

to be displayed during the virtual tour. 

 

Allow users to click on and it will generate a pop- 

up information dialogue including images or 

videos. 

 

Allow users to click on and it will navigate the 

users to another location in the virtual tour. 
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Figure 4.4.8: The expected UI of virtual tour website without mini-map and highlight 

reel. 

Users are allowed to enable and disable the mini-map and highlight reels to be 

appeared during the virtual tour, in order to have a better view of the tour. 

 

Figure 4.4.9: The expected UI of virtual tour website with pop-up information 

dialogue. 

When users move their cursor to specific objects such as coffee table with a 

search icon being attached in Figure 3.1.25, after clicking on the search icon, a pop-up 

information dialogue will  be displayed to provide more information of the table. The 
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pop-up information dialogue consists of images or videos, text and a back button, where 

the back button allows users to close the dialogue and go back to the 360 degrees images 

to resume the virtual tour. 

 

Figure 4.4.10: The expected UI of virtual tour website with navigation buttons. 

When users wish to move to another location within the building, they can 

utilize the navigation buttons that lead users to specific destination. Users are able to 

see a tooltip that specifies the name of the location, being displayed on the top of the 

navigation button to inform users where they are going. 
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4.6 Website Development in FYP 1 
 

 

Figure 4.6.1: Home page of website developed. 
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The website is developed according to the UI design created during the design 

phase and some changes are made accordingly based on the suitability. As shown in 

Figure 4.1.1, the list of navigation buttons located at the header menu which is the 

topmost of the web page, allowing users to navigate to other pages easily. Besides, the 

images and videos of the kindergarten are added for introducing the users about the 

kindergarten. There are several learn more button being placed on the web page, as to 

promote the users in knowing more about the kindergarten. They will be navigated to 

About Us page after clicking on the button. 
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Figure 4.6.2: About Us page of the website developed. 
 

This page is to provide more information of the kindergarten to the users so that 

they can have a better understanding to the kindergarten. In Figure 4.1.2, the 

background information with the logo of the kindergarten is placed at the first place as 

it plays important role in increasing the brand awareness. It is then followed by reasons 

why users should choose the kindergarten than others, which include the 

professionalism and environment. Each of them are located at a single tab, users are 

able to choose their preferred tab by clicking on the tab header. The profile picture are 

being paced in the form of carousel to enable the users in swipe left and right utilizing 

the arrows. 

 

Figure 4.6.3: Contact page of the website developed. 
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Contact information such as kindergarten address, email address, operating hour 

and phone number are displayed in the Contact page of the website. There is also three 

buttons where each of them have an icon on it, indicating different social media 

platform of the kindergarten. The users will be navigated to the platforms accordingly 

after they have pressed on the buttons. Furthermore, a contact form is provided for the 

users to fill up including name, email address and messages that they wish to send to 

the kindergarten. After clicking on the send message button, the form will be sent to 

the kindergartenôs email address directly without having the users to send by 

themselves. It is convenient and easy for the users to clear their doubts if they have 

questions regarding the kindergarten. 
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Figure 4.6.4: Virtual tour page of the website developed. 
 

Figure 4.1.4 shows the virtual tour embedded in the website. Some interesting 

places of the kindergarten is displayed in the form of carousel, users can slide through 

the photographs or by using the small circle dots below the images. Virtual tour is 

placed right below the image carousel in providing an interactive experiences to the 

users. 
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4.7 Virtual  Tour  Development in FYP 1 
 

Figure 4.7.1: The user interface of virtual tour developed. 
 

Figure 4.1.1 shows the main menu of the virtual tour. Users who visit to the 

webpage that contains virtual tour will be first brought to the main menu. The main 

menu of the virtual tour consists of a header and followed by a list of buttons that 

indicate different places. In this case, the 360 degrees images about the places of 

kindergarten will be replaced by the images about the locations at my house because 

inter-state travelling is not allowed and the kindergarten is located at different state 

from mine. 

 

Figure 4.7.2: The 360 degrees image about the front yard of the house. 
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After the users click on the button in the main menu, they will be directed to 

different places and 360 images about the places will  be shown. In this case, the second 

button is selected, and the users are navigated to location 2 which is the front yard of 

the house as displayed in Figure 4.1.2. Furthermore, users are able to rotate the image 

in 360 degrees by using the mouse dragging. 

 

Figure 4.7.3: The 360 degrees image about the front yard of the house after zooming 

in. 
 

The users are able to control the camera movement whether to move forward or 

backward towards the 360 degrees images through utilizing the zooming in and out 

function as illustrated in Figure 4.1.3. The 360 degrees images can be zoomed in or out 

by pressing down the right or middle mouse button. This function is helpful especially 

when the users wish to have a closer look at the specific objects or details in the 360 

degrees images. 
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Figure 4.7.4: The 360 degrees image about the living room of the house. 
 

To exit from the front yard of the house and navigate to some other locations, 

the users can simply press the ñESCò which is known as the Escape key on the top left 

corner of the keyboard. By doing so, the users will  be navigated back to the main menu 

which is shown in Figure 4.1.1 and they are free to click on any buttons they preferred 

that are going to navigate to different locations. In this case, the last button is selected 

and the users will be lead to the living room of the house as displayed in Figure 4.1.4. 

 

Figure 4.7.5: Small icons are placed at the front yard of the house. 
 

In Figure 4.1.5, there are some small icons being placed in the 360 degrees image, 

which are used to attract usersô attention when taking the virtual tour. The icons include 
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search icon, video icon as well as dialogue icon. For the dialogue icon, an audio will  be 

played to simulate the real world context and to improve user experience during the 

virtual tour. A doorbell sound effect is played after the users have clicked on it in the 

virtual tour developed. 

 

Figure 4.7.6: A welcome message is displayed. 
 

After the users have clicked on the search icon placed at the front gate of the 

house, a pop-up dialogue box is emerged to display the welcome message to the users, 

as shown in Figure 4.1.6. When the dialogue box is opened, the users are not able to 

rotate the 360 degrees image unless closing it. This is to ensure that the users are not 

distracted by the background image and instead focusing on the information or picture 

displayed. In addition, users can gain some relevant and useful information when 

exploring the virtual tour. They are able to return to the virtual tour by selecting the 

back button below. 
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Figure 4.7.7: The video that introduces Vista Kinderworld is played on the screen. 
 

When the users click on the video icon, a pop-up dialogue box is displayed and 

a short video clip that introduces Vista Kinderworld is played automatically. When the 

video finish playing, it will  loop again and again unless the user wish to exit by pressing 

the back button. Besides that, the video will automatically stop playing when the users 

wish to exit from the virtual tour through the ñESCò key. This is to enable smooth 

navigation of the users from one location to another, without being interrupted by the 

video playing. 
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Chapter 5 

System Implementation 

The process of defining how the information system should be built and ensuring that 

the information system is functioning is known as system implementation. It entails 

either building a new system from scratch or modifying an existing one. The detailed 

approaches of how a virtual tour website is developed is demonstrated in this chapter. 

 

5.1 Technologies and Tools Involved 

 
5.1.1 Panolens.js 

Panolens.js is a Three.js-based project with a focus on panoramas, virtual 

reality, and possibly augmented reality. Besides its ability to display 360° panoramic 

images on website, it also supports text, image, and domElement annotations, which is 

also known as Infospot. In addition, users can add in customized control widgets for 

better control over the view of virtual tour, other than the built-in fullscreen and video 

control widgets as well as Orbit or DeviceOrientation camera controls. 

 

5.1.2 Three.js 
 

Figure 5.1.1 Logo of Three.js 
 

Three.js is a JavaScript library and application programming interface (API) 

that uses WebGL to produce and display dynamic 3D computer graphics in a web 

browser. With JavaScript language, Three.js allows users to create GPU-accelerated 3D 

animations that can be included in a website without the need for proprietary browser 

plugins. WebGL, a low-level graphics API built exclusively for the web, has made this 

possible. 

 

5.1.3 Typed.js 
 

Figure 5.1.2 Logo of Typed.js 



CHAPTER 5 SYSTEM IMPLEMENTATION 

79 
Bachelor of Computer Science (Honours) 

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

 

 

As its name convey, Typed.js is a JavaScript library that types. Users can enter 

any string and specify the number strings to be typed and speed of typing. This library 

is advantageous to be used during the virtual tour guiding session as it attracts usersô 

attention through the animation of text being typed out one by one instead of a whole 

junk. 

 

5.1.4 Visual Studio Code 
 

Figure 5.1.3 Logo of Visual Studio Code 
 

Microsoft's Visual Studio Code is a source-code editor for Windows, Linux, and 

macOS. Debugging, syntax highlighting, intelligent code completion, snippets, code 

refactoring, and embedded Git are among the features. Besides, Visual Studio Code 

makes it easy to deploy websiteôs content to Azure server for hosting. 

 

5.1.5 Adobe Photoshop 
 

Figure 5.1.4 Logo of Adobe Photoshop 
 

Adobe Photoshop is a graphics editing software for Windows and macOS 

developed and published by Adobe Inc. Correct exposure and color balance, crop and 

align photographs, modify the colors in photograph, eliminate imperfections from an 

image, or integrate many images into a new scenario are all possible with powerful 

editing tools provided by Adobe Photoshop. Editing 360 degrees panoramas captured 

using Google Street View which is in the form of equirectangular is difficult and 

troublesome, but with the help of Adobe Photoshopôs 3D features, the issue is solved. 
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Table 5.1.1 Minimum system requirements for Adobe Photoshop 2021 
 

Description Specifications 

Operating System Windows 10 (64-bit) version 1809 or later 

Memory (RAM) 8 GB of RAM required. 

Hard Disk Space 4 GB of free space required for full installation. (SSD 

Preferred for better performance) 

Processor Intel or AMD processor with 64-bit support; 2 GHz or faster 

processor with SSE 4.2 or later 

Graphic Card GPU with DirectX 12 support and 2 GB memory 

 

5.1.6 Google Street View 
 

Figure 5.1.5 Logo of Google Street View 
 

Besides viewing and sharing the street view imagery, Google Street View 

enables users to create theirs by using their phones or 360° camera. Photo spheres, 

photo paths and street view are among the options for capturing the street view images. 

In this project, Google Street View plays an important role as it is used to capture 360° 

panoramas that are produced through stitched photographs. 

 

5.2 Hardware Setup 

The hardware involved in this project is a laptop and a smartphone. A laptop is 

issued for the process of making and visualizing 360 degrees virtual tour developed 

using Visual Studio Code, then it also used for deploying the virtual tour to the website. 

A smartphone is used for capturing the panorama images of the kindergarten with the 

help of a mobile application which is the Google Street View and with the help of 

Adobe Photoshop, the removal of unwanted objects from the images as well as the 

enhancement of the images are performed. 
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Table 5.2.1 Specifications of laptop 
 

Description Specifications 

Model DELL Inspiron 15 3000 Series (3567) 

Processor Intel Core i5-7200U 

Operating System Windows 10 

Graphic Intel HD 620 integrated graphics of 7th Gen Core i7 

Memory 12GB RAM 

Storage 500GB SATA 

 

Table 5.2.2 Specifications of smartphone 
 

Description Specifications 

Model Xiaomi 11T Pro 

Processor QualcommÈ SnapdragonÊ 888 

Operating System MIUI  12.5, android 11 

Rear Camera 108MP + 8MP + 5MP triple camera 

¶ 108MP wide angle camera 

¶ 8MP ultra-wide-angle camera 

¶ 5MP tele macro camera 

Memory 12GB RAM 

Storage 256GB 
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5.3 Software Setup 
 

Figure 5.3.1 Website of Visual Studio Code 
 

Firstly, go to https://code.visualstudio.com/ for downloading the Visual Studio 

Code Editor. Select the correct installer before downloading it, in this project Windows 

OS is used. 

 

 

Figure 5.3.2 Visual Studio Code workspace 
 

After installing Visual Studio Code, create new file to start writing the code 

for virtual tour and website development. 














































































































