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ABSTRACT

Thisprojectdescribeshedevelopmenof virtual tour websiteprojectfor displayingthe

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-siaweng 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 pgp information dialogues initiated byeth
mouseclickedevent.In addition,thevirtual touris equippedvith thebackgroundnusic

and the audio narrator that is triggered by the arrival of the users at certain spots in the
building. It helpsuserdn betterunderstandingachplacein thebuilding by storytelling,

which additionallycreatesamoreimmersiveandrealisticuserexperiencavhile taking

the virtualtour.
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CHAPTER1 INTRODUCTION

Chapter 1
Introduction

Virtual reality (VR) canbeinterpretedasthreedimensionatigital environmenthatis
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
Roussoy1]. Ontheotherhand,virtual tour comprisef thevirtual reality elementss
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 onlwe¢her using
desktop, mobile devices and VR tools such as ineawdhted 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 enadtine
environment for the users. In this project, a yalsed 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 Bngr&phics
withoutthe usagef plugrins on any supported web browser.

In this chapter, the problem statement and motivation, research objectives,
projectscopeanddirections contributiongo thefield, backgroundnformationandthe

outlineof the projet are going to beresented.

1.1 Problem Statementand Motivation

1.1.1Lack 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
controlsto thevirtual toursystemElse, thauserscould notenjoythevirtual trip to the

fullest when they do not have adequateanteractionswith the system.Besides,it is
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CHAPTER1 INTRODUCTION

crucial to eliminate the problem in order to increase convenience as well as facilitate

theusers in accurateavigation ofthe virtual tour.

1.1.2Insufficient in providing related information when exploring the virtual

tour

Virtual tour should be well equippedwith information for usersto have better
understanding to the places they are visiting and objects they are looking at. It is
disappointing thainost 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 overcomingthe problem.

Moreover, users may losetetition 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

i mperative in solving the issue to arouse

fulfil u s eauripsty about théackground of thelaces.

1.1.3Difficult to explorein 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 currentated during the tour.
Thereis issuesuchthatusersarenotableto reachtheir desireddestinationsastheyare

lost during the tour. A minimap is one of the suitable methods to be used in order to
solve the problem. If the problem is not solved, siseay 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

directionis the significancef solving theissue.

1.1.4Absenceof 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 thé virtua

tour, wheresomeof themonly offer pre-book guidancean audio narratorshouldbe

2
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CHAPTER1 INTRODUCTION

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 assistingthe usersduring the virtual tour,
storytelling of audio narrator plays vital role in giving brief explanation or description

abouteach spactheusers arisiting in thetour.

1.2 Objectives

1.2.1To 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 care ekplor
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. Besidia, ex
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

navigationcontrols to zoom in or out theew during thevirtual tour.

1.2.2To integrate more information into the virtual tour

Through providing related information tfe object and places that is integrated in the
pop-up informationdialoguesor boxes,userswho arefilled with curiosity canfind out

the information on their own. 't serves
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 specifits,otfjec
objectswill behighlightedandafterusersclick onthem,apop-upinformationdialogue

will be displayed to provide users related details of the objects or places. When users
closethedialoguebox throughthefi X lhutton,theinformationdialoguewill behidden

until theusers trigger it again.
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CHAPTER1 INTRODUCTION

1.2.3To establishmini-map feature in the virtual tour

It is importantto providemini-mapto theuserswvhentheyarevisiting 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 368edeg

a pointer specifying the position of the users is displayed on thenmajpitoo. On the

other hand, when the users move from one location to another during the virtual tour,
the pointer on the mirmnap will follow the movement of the users simultamgyp and
changes to the pointerodés | ocation wil!/l
accurategposition in the building.

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

virtual tour

Instead of just showing images during thetual tour, the system should be equipped
with a virtual tour guide that will serve as a narrator who is going to introduce the
characteristicandfeaturef thedestinationshe usersarelocated. Theaudionarrator

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 partsdorigorovi
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 \otual

throughdifferent senses.

1.3 Project Scopeand Direction

The project is undertaken with the purpose of developing an interactive 360 degrees
virtual tour websiteto enhancehe environmenguidingtourin abuilding. This project

will include researchdeveloping a virtual tour, creating a website, and publishing the
virtual tour to the website. Moreover, the deliverables of this project will include an
interactivevirtual tour websitethatprovidesfunctionalitiessuchasnavigationcontrols,
storytelling of the places and display current location of users based on the floor plan

of thebuilding attheendof theproject.Thevirtual tourwebsitewill bebuilt completely
4
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in May 2022.Besidesthefinal versionof thevirtual tour websitewill bereviewedand
approved before publishing. This project will not include payment to external vendors
for researchor outsourcedservices.The constraintsof this project may include
communication delays, changes in project scope and user requirements, or technical

difficulties.

1.4 Impact, Significanceand Contributions

The proposed 360 degrees virtual tour website is developed with its main purpose in
providing better user experiencethvthe immersive and realistic environment when
they are taking the virtual tour. This can be achievedthrough the utilization of
interactive navigation buttons, where users can make full control and move to the
destinations according to their preferendesrthermore, the project is going to be
beneficialby displayingmorevisualinformationaboutalocation,buildingor realestate
ascomparedo photographyideosor website It servesasatwo-way interactionasthe
usersareableto explorethevirtual tourto gettheinformationratherthantheyjustiook
attheplain images or text.

The virtual tour is also advantageous in terms of saving time and money. This
is becaus¢he usersareableto know aboutthe desiredplacesandsurroundingsvithout
having them to travel from their current locations to the places. They can simply learn
about the places through the virtual tour
and although there are no more movement restrictions erstate travelling due to
COVID-19 pandemic, the lifestyles of people have changed, and they are familiarized
with theonlineenvironmentin theirdaily lives. Dueto the 24-hourbasisof virtual tour
website, users can preview the business at anytimamywhere. For example, the
users do not need to schedule an appointment with the real estate seller, instead they
cangettheinformationaboutthereal estatdy takingthevirtual tour. This cangreatly
increaseheexposuref thebusinesandthechancedor potentialcustomers$o contact
the business owner is highly increased with the help of virtual tour. Indirectly, virtual
tour can assisthe business to build brand awareness to be outstanding from its

competitors.
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1.5Background

I n the era of the gl obal pandemic caused
coronavirus2 0(SARSCoV-2) virus that producesCOVID-19, the international
guarantine, 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 ingervices has experience a steep growth, which leaiti® to
developmenof thevirtual tourin differentsectorssuchastourisms hospitalityaswell
asothers [2].

According to the survey conductedby Omar and Linda, the COVID-19
pandemic changes customer behavior, where they would prefer to take virtsal tour
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
evaluatenewandfreshwaysof offering safetoursto their visitors[3]. To recoverfrom
the severe impact that is financial crisis due to COYfD many attraction sites
undergobusinesstransformationby implementingvirtual tour in responseto the
pandemicbs mobility restrictions amd soc
serves as an alternative to maintain a source of income during the pandemic. The
empirical results show that consumers are prone to take virtual feasigd site visits
during the pandemic, while considering both virtual reality based apdrgon gie
visits. Visitors also prefer more highranking virtual tours that provide a more
immersive experience. In short, virtual tour can be an influential branding tool in the

online-dominatetwenty-first century [4].

1.6 Report Organization

There are in total 7 chapters in this report, namely Chapter 1 Introduction, Chapter 2
LiteratureReview,Chapter3 SystemMethodology Chapted SystemDesign,Chapter

5 SystemimplementationChapter6 SystemEvaluationandDiscussiorandChapter7
Conclusi on. The projectbds problem statemi
direction,contribution,backgroundaswell asthereportorganizatiorareintroducedn

the first chapter. In the second chapter, several virtual tour websites are reareved
comparedaccordingto their strengthsand weaknessesAfter that, the proposed
methodologyin building the virtual tour websiteis presentedn the third chapter.

6
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Chapter describesheoveralldesignof thevirtual tour systemncludingsystenmblock
diagram, system componentsspecifications and system componentsinteraction
operations. The implementation of the system with the hardware and software setup,
setting and configuration as well as system operation is demeastraChapter 5.
Next,in Chaptei6, thesystems undergonevaluationthroughtestingandtheoutcome

is compared with the expected results in obtaining performance metrics. The project
challengesindtheobjectivesevaluatiorarediscussedh Chaptei6 too. Theconclusion

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 strategi@sitientify 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 egatching and outstanding from other virtual tour

systems.

2.1 RelatedWorks

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.
addition,therearemanyresearcthavebeendoneby othersin developingavirtual tour,
where a design of webased laboratory virtual tour 360 degrees application was
proposed by Dwi Prasetya [5] in providing medium of publication and laboratory
promotion,aweb-basedcampusvirtual tour for introducingthe buildingsin university
wasimplementedy Perdanaetal. [6] to displaytheculturalbehaviourof theuniversity
and attract studentRohizan et al. [7] implemented virtual tour using phstitching
techniques to enhance user experience when interacting APU website, a prototype of
Jejakatuairtual campudour usingautastitchingtechniqueof Insta360vasdeveloped
and evaluated by Suryanto and Wibowo [8]. There are some similarities exist among
theresearchin whichtheyhavethecommonobjectivesncludingintroducingdifferent
locations and building of the university, allowing the freshmen who havdeen
enrolledto theuniversityto getfamiliar with theenvironmentattractpotentialstudents
in enrolling to the university and most importantly to enhance user experience during
thecampusvirtual tour. Studieshavebeenconductedy Yangetal. [9] ontheeffectof
a360degreewirtual touronthealleviationof COVID-19-inducedpsychologicaktress,
where they have found that the affectivetivational states including enjoyment and

involvementof the usersare influencedby the senseof presenceand telepresence

8
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duringthevirtual tour. Moreover thesensef telepresencen which setof 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

generatinghe sensef presencand formingthe cognitivedestination image.

2.2 YetiVisit

Many existing virtual tour systems offer advantageous and effective functional
featuresYetiVisit is oneof themthatprovides360degreewiewing of high resolutions
panoramic photographs with automatic rotation, highlight reel that ease the users to
move from one spaceto anotherinstantly and interaction buttons with pop-up
informationtelling theusersaboutwhich placetheyaregoingto visit afterclicking the
butons[10]. However thesystenis insufficientto providetheuserswith morerealistic
experiencelueto thelack of soundeffectsandbackgroundnusic.Thereis alsoabsence

of mini-map featur@andvirtual tour guidein assistinghe usersluring thetour.

Figure 2.2.1Thefront yard view ofthe estate.
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Villa 9 piéces

<0:l

- -

Cuisine & Corridor 1 Corridor 2

YetiVisit.com

Figure 2.2.2Differentangles offront yard view canbe controlledby usingthe mouse.

2.3Virtually Anywhere

The example chosen from Virtually Anywhere is The University of Oklahoma
Virtual Tour. The automatic 360 degreesrotation of photographswith realistic
backgroundoundsnaketheuserdo feel asif theyareactuallyin thecampug11]. For
example, when users are located at the studiairig hall, they can hear the noises
whereby studentsare talkingand chitchatting with each other. Although there is
navigationbuttonsto leadusergo variousplacesn thecampuspuserscanoptto utilize
thehighlightreel,which allow immediateandsmoothnavigationto otherplacesUsers
are able to view pepp 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 virtualtour.

North Oval - Evans Hall

Parrington Oval, or the North Oval, houses many of our academic departments and administrative offices. Seen here is Evans Hall,
e —————— ings in Oklahoma. Evans Hall is an example of our iconic Cherokee G.

Popup

Recreation Center Urion Oval y Resi

Figure 2.3.1 Theview ofTheUniversity ofOklahoma.
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North Oval - Evans Hall

Parrington Oval, or the North Oval, houses many of our academic departments and administrative offices. Seen here is Evans
Hall, one of the most photographed buildings in Oklahoma. Evans Hall is an example of our iconic Cherokee G

North Oval - Evans Hall

Parrington Oval, or the North Oval, houses many of our academic departments and administrative offices. Seen here is Evans
Hall; one of the-most photographed buildings in Oklahoma. Evans Hall is an example of ouriconic Cherokee G..

Figure 2.3.3 Differentangles ohigh resolutiorof panoramaphotographs.

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 Chistmas song that plays in the background. The 360 degrees autorotation
of exquisite photographs enables users to see the overview environment of the virtual
tour,wheretheycanalsomanipulatehedirectionandmovemenbf thetour by utilizing
theinteractivebuttons asvell asextranavigationcontrolsto zoomin or outduringthe
tour [12]. A highlight reel displaying important tourism spots is implemented in the

systento allow instantnavigation.Theabsenc®f pop-up informationthataddresshe

11
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detailsor backgroundf the tourismspotsmakethe usersto feel incomprehensivéo

theplacegheyvisit. Thesystems alsolackingof audionarratorandmini-mapfeature.

360° Photo Photogallery

Zoom in/out
function

} ° oy f :
e ‘/%k%) =) A Highlight
Audioenablef &% 5, - T reel

@@ 0 00" 0000 00

360° Photo 360° Video Photogallery

VM5

@0 o0 00000000

()
[5c)
Virtual Travels in 360°

= m—

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

2.53D Vista

Users can hear water running in the swimming pool after they enable audio in
the beginning of the virtual tour. The system is werfuipped with 80 degrees
seamless panoramic photographs that automatically rotate, a highlight reel showing
different spaces, and interactive navigation buttons like arrows and small circular
imagesas demonstratedn [13]. Userscan view pop-up box that consistsof 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 uslespying the website link. Beside, users
donot ableto control thenavigation excepthrough using the mouse.

Enable audio?

El &3

Figure 2.5.1 Thesystenpromptsusers to whether enable disablethe audio.

Navigation
buttons

Figure 2.5.2 The view of the real estate is displayed and background music is
providedwhen users opb enableaudio.
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ENTRY H

Whether accessed via the outiide glass- o
levatcr, s s where you wil be entening Cesa
Cascadia

Figure 2.5.4Theartworkdisplayedn full screenafter clicking theicons.

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. Iineensional
representationf thespacecanbeviewedfrom multiple angleswhereusersareableto
rotatethemodelatanyangleto fully appreciatéhelayoutandunderstandheway each
room correlates compared to the whole space, but the dollhouse can only be viewed
within thesamecentrepoint[14]. Otherthandollhouseview, floor planview is offered
by thesystemanduserscanselectwhichfloor to bedisplayedonthescreenBy making
use of the interaction buttons, users can visit their preferable destinations. However, it
is difficult for usersto movefrom onespaceo anotherwithout the highlight reeland
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extranavigationcontrols.Thesysemis alsolack of autorotatiorandbackgroundnusic,

causingthe system to bienperfect.

< 4288 W Ruby Hill Dr Pleasanton, Ca9.. """

Dollhouse/
floor plan
view

Enter
virtual
tour

Measurement
tool

Figure 2.6.2Thefloor plan viewof theestate.

2.7 Virtual TechDesign

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 ssipported 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
andcontrolsareplacedat the bottomof the page,enablingusersto controlthe 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 argpop
informationthatallow usergo havesomethingo click onthem.Insteadtheycanonly

view the surrounding environment.

Arnold Walter Nursing and Rehabilitation Center

Jua[QOAW(—» eI ? O

Figure2.7.2 Dlnlngroom |sreached mstantljz)y usingthe hlghllghtreel
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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 arresthaped 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, th@lexam
taken from My360 as shown below is lack of pgpinformation, extra navigation
controls and sound effects or background music. There are absence-ofapiand

audionarrator in thesystem as well.

Navigation
button

Sidewalk to Entrance

Figure 2.8.1Theoutsideview ofthe realestate.
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WEr

il EST
p—

@  Entrance to Kitchen/Living Room

WS N,

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

Elegant Beachfront Homendefined Pedasi

Pedasi

Quick access:

Bedrooms And Bathrooms

Entrance To Bedrooms

Bathroom

Entrance To Master Bedroom

Master Bathroom
Master Bedroom
Guest Bedroom |

Guest Bedroom | Bathroom

Entrance To Bedroom 2

Bedroom 2

Figure 2.8.3Quickaccesgo differentroomsor spacesavailable.

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 beautifukenvironmenbf the estateThereareseveralautorotatiormodesfor uses
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to pick accordingo theirpreferenceincludingrotationfrom left to right andviceversa,

from top to bottomandvice versaaswell asautozoomingin andout[16]. In addition,
usersareprovided withthe highlight reelthatdisplaysthe essentiadpaceof the estate.
Interactivebuttonsthatguideusergo reachtheir desireddestinationgrealsoprovided

in the virtual tour. It is still not enough interaction between the users and the virtual
tour. Thisis dueto thelack of pop-upinformationthattells the usersaboutthelocation

they are heading to when they hover their cursor to the navigation buttons. The virtual
touris suggestedo beupgradedothatuserscan optto enableanddisableaudioanda

mini-mapis createdor users to refer during theur.

Extra
navigation
controls

Figure 2.9.2 Both blue arrows can direct users into different rooms or space of the
building.
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2.100mniSight Inc
GoldenOakat WaltDisneyWorld Resortvirtual tour, presentedy 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
betweereachroom[17]. Besideghat,extranavigationcontrolsandhighlightreelboth

ease the users in controlling the movement throughout the virtual tour. The interactive
navigation buttons with pepp information displaying the locations where users are
going to travel further improve their satisfactions. The system is overalfecfon
butthereis still spacdor enhancementyherebackgroundnusicthatcorrespondo the
themeof eachspacecanbeadded It would begreatif therewerevirtual tour guidethat

narrateghe informationof each spact guidethe users.

LEGACY COMMUNITY FOR A LIFETIME OF
TEMORY MAKING

FIoor plan

view xira
navigation |
controls

= ? "‘ I ‘
‘ VB A -
¥ I N—— E
gl #
M"“’L « ! H|gh||ght
; p— reel
:‘; ~, %iﬁ '> %m‘:ﬁi n..- ] contact us!

CDISNEY

Figure2.10.1 Thdloor planview of theresort.

20

Bachelorof ComputerSciencgHonours)
Facultyof InformationandCommunicationrechnologyKamparCampus) UTAR



CHAPTERZ2 LITERATURE REVIEW

|

Popup :
information [k
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1

- . Contact us!

ODISNEY

=
Figure2 . 1 0. 2 RfFoamsholMysvhemisershovertheir cursorto thearrow.

2.11Virtualmerse

nlf a picture i s worth a thousand wor
w o r ashtatedoy Virtualmerseprovesto userghatvirtual tourcanbringmorevalues
to users as compared with tanensional images, especially in promoting business.
Onesuccessfutasecreateds theshowcas®f acabinatLake Tahoe California. After
clicking on the navigation button die entrance of the cabin, users begin to take the
virtual tour. 360 degrees of viewing integrated with qpgpinformation that describes
the details of the furniture, make users to grasp more messages about the places they
visit, before they even set a tabere [18]. Yet, there are many functionalities such as
360degreesutorotationgxtranavigationcontrols,backgroundnusicor soundeffects
and highlight reel absence from the system, in order to make the virtual tour more

interactiveand interesting.
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Photos Directions Booking

Entertainment
TV Cable

We have 2 large flat screen
TV's along with wireless
internet and cable TV. Also,
3D lenses are available.

Popup
information

Figure 2.11.1 A pojup information dialogue box is shown to deliver message to the
users.

Fusion Pool Table
And Dining Table

[ BEOROOR, |

Navigation
buttons

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

Therearesomeguidelineso bepaidattentionrwhendevelopinghevirtual tour,
in offering usetfriendly and enjoyable environment. According to Beatty [19], it is
suggested that any cameras used during photograph taking and thef{aémt 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 patgal s
For instance, a tripod is ought to be removed from a photo irRppogtiction 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 efcoeen display menu for help
resources and others in the simulated environment should also be consistent with style
of the virtual environment,n preventingthe usersto feel odd dueto the unmatched
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patterns. To make certain that the users understand how tioeugetual 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

beginningof the virtual tourand it will behidden unlesshe usersequest for help.
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Table2.11.1Comparisorbetweerexistingsystemsvith proposedsysten

Literatures 1 2 3 4 5 6 7 8 9 10 11
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Visit  Anywhe- Vista Pot Tech Pano Sight merse
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Navigation
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Rotation
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Table2.11.2Comparisorbetween existingystemsvith proposedystem

Sound Effects
and
Background
Music
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Chapter 3
System Methodology/Approach

The proposed methodologdy theagile methodology, where it is based on the Agile
Manifesto as shown in Figure 3.1.1, written, and agreed lgroup of software
developers and leaders who had been getting tired of the trablitietteodology such

aswaterfall model thatequires dot of up-front analysisand documentation.

3.1 Project Workflow in Agile Development

Agile methodology focuses on reducing the overheads during the software
procesdy limiting documentationdshortenig thedeliverytime for softwaresystem.
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
iteratedthroughouthe developmenprocessThis methodologyprovidestheflexibility

to accommodate to changeasily, even in thiaterphases of thproject[20].

The Agile Manifesto

Individuals and

< < over Processes and Tools
interactions

Comprehensive

Working Product  over Doctimentation

Customer

Collaboration Contract Negotiation

Responding to
change

over  Following a plan

That is, while there is value in the items on
the right, we value the items on the left more.

www aglemanifesto.org

Figure 3.1.1 Theagile manifesto fronMedium.com.
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Agile model

TEST |

DEPLOY
DEVELOP

Agile

REVIEW DESIGN

REQUIREMENTS

Figure 3.1.2Thekeyagile softwaredevelopmeriifecyclephases froniRelevant.com.

According to Figure 3.1.2 above, there are six key phasesin the agile
developmenilifecycle,whicharerequirementphasegesignphasedevelopmenphase,
testphase, deploy phase and reviglasg21].

Phasel: 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 dootitmefore one
can begin designing a project. To avoid project creep or scope creep to happen, it is
importantnotto ignoretherequirementphaseln this project,projectrequirementsire
determinedy usingquestionnair¢o collectrelevantdatafrom the respondentsasit is
one of the best ways to acquire reliable and scalable data in short duration. The
guestionnaires are distributed to 30 respondents to determine the common issues faced

duringthevirtual tourandmainfunctionsthatshouldbeexistin thevirtual tour system.
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Gender

30 responses

® Male
@ Female

Figure 3.1.3Gender ofespondents.

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
betweerthe two genderg answeringhe questionnaires.

Age

30 responses

@ 18 or below

® 159-28
20-38

® 39-48

@ 49 or above

Figure 3.1.4 Ageof 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 19to 28 years old.
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1. Have you get to know about virtual tour?

30 responses

® s
® No

Figure 3.1.5 Respondentshowledgeon virtual tour.

Among the respondents who have completed the survey, there are 63.3% of
themknow aboutvirtual tourand36.7%of themhavenoideawhatvirtual touris abaut.
It is beneficial to the survey as more than half of the respondentshave certain

understandingbout virtual touand caranswetthe questionnairgroperly.

In the scale of 5, how much do you find the virtual tour after exploring the 3D Vista real |_|:|
estate? (Note: This is only for educational purpose.)

11 responses

&

6 (54.5%)

4 (36.4%)

0 (?%] 0 (0%) 1(9.1%)

Figure 3.1.6 Respondentsiting basedn theirexperiencef virtual tour.

For the respondents who have answered
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 experiencingthe tour. This shows that the
respondenta’ho haveno experiencef takingavirtual tourareamazedy theexample

tour that provides interesting functionalities.
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2. In your opinion, what are the main functions that must be exist in the virtual tour?

30 M Yes M No

IullLullb

360° viewing List of places in the building Pop-up information boxes Mini-map feature Audio narrator
. . B Extracontrols
Background Interactive Automatic360 (zoomin/out)
music navigationbuttons rotation

Figure 3.1.7 Themainfunctions that mudte exist irthevirtual tour.

Fromthechartabove,360°viewing, extracontrols(zoomin/out), list of places
in building, interactive navigation buttons and rmmap feature are selected by most
of the respondents to be the main functions that must be exist in the virtual tour.
Functions such as backgroundmusic, pop-up information boxes, automatic 360°
rotationand 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

choserfunctions areextrafunctions to the virtualour.

3. Based on your experience, what are the problems faced when taking a virtual tour?

30 responses

The virtual tour system is not
interact...

1 (36.7%)

There is insufficient information
displ. .

The virtual tour does not meet
users' n...

It is difficult to move from one
place ...

graphics are net realistic enough

Figure 3.1.8 Theproblemsfaced when taking 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 alsmelhihat the virtual tour is not
interactiveandattractive . Therespondentgoicedout otherproblemssuchasthevirtual

tourdoesnotmeetu s eneedlfindthegraphicsarenotrealisticenoughoo. Therefore,
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it is critical to solve the problemsfaced by the respondentdo provide betteruser

experience.

4. Should we include more interactive multimedia during the virtual tour?

30 responses

15

14 (46.7%)

12 (40%)

1(3.3%)

o — I
1 2

Figure 3.1.9Theexistencef moreinteractivemultimediaduring thevirtual tour.

There are 40% of the respondents strongly agree and 46.7% of them agree that
moreinteractivemultimediashouldbeincludedduringthevirtual tour. Thisshowsthe

importanceof having morenteractivemultimediain thevirtual tour system.

5. Would you like to have a narrator to guide you for the entire flow of virtual tour?

30 responses

15

13 (43.3%)

7(23.3%) 7(23.3%)

1(3.3%)

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 haveanarratorin guidingthemfor theentireflow of thetour. Still, theaudionarrator

shouldnot be excluded when developing the virtual ®ystem.
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6. Do you agree that there is an issue when there is insufficient information displayed during
the virtual tour?

30 responses

15

13 (43.3%)

12 (40%)

Figure 3.1.11Theinsufficient informatiordisplayedduring thevirtual tour.

Most of the respondentsagree that it is troublesomewhen 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

informationto the usersvhen they ar¢éaking the virtual tour.

7. Do you prefer to have better view of virtual tour using zoom inf out?

30 responses

@ Yes
@ Mo

Figure 3.1.12 Thezoomingn or out functionn virtual tour.

As shownin thepie chartabove 96.7%o0f therespondentpreferto havebetter
view of virtual tour by usingzoomin or out. Itis necessaryo includethe functionality

in theproposed project.
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8. Do you think that the virtual tour system will be better with more information displayed in
the form of pop-up dialogue during the virtual tour?

30 responses

® Yes
® No

Figure 3.1.13 Thepop-up dialogueo display morenformationin thevirtual tour.

Thereare83.3%o0f therespondentansweredi Y etetidequestiorabove Most
of them would like to obtain more information that is displayed in the form otupop
dialogue during the virtual tour. Integration of pap information dialogue in the tour

is crucial in this project.

9. Do you find it useful for the mini-map feature in the virtual tour system that shows the
users' current position and floor plan structures of the building?

30 responses

® Yes
® No

Figure 3.1.14 Thausefulnessf minkmap featuren virtual tour.

Almostall therespondent®undthatit is usefulto havemini-mapin thevirtual
toursothattheycanknowtheir currentpositionandfloor planstructureof thebuilding.
The proposed system should be equipped with-magd feature in becoming a more

usefulsystem.
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10. Do you think that the 360° automatic rotation function is important in the virtual tour?

30 responses

® Yes
® No

Figure 3.1.15 Themportanceof 360° automatic rotatiofunction invirtual tour.

With 70%of therespondentthoughtthatit is importantto have360°automatic
rotation function in the virtual tour, the proposed project should also be equipped with

thefunction.

Phase2: Design

After understanding the requirements stated in the previous stage, solutions to
tackle the requirementand developing tools to develop the proposed project are
gatheredand proposedduring 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 thiproject, Unified Modelling Language (UML) diagram
including structure diagrams and behaviour diagrams are produced as the blueprint for
theproces®f developmenandcodingbasedntheuserequirementgatheredhrough
survey questionnaires. UML diagrams such as architecture diagram, use case diagram,
flowchart, sequence diagram, class diagram, object diagram and component diagram

aredrawn with the help of Visual Paradigm Online.

Phase3: Developmentand Coding

This isthe longest phase in the agile development lifecycle because it is the
backbonef thewholeprocessTheactivitiesinvolvedarewriting codesandconverting
the design documentation into actual functional system. In this project, analysis and
studyon thedocumentatiomndusermanualfrom opensourcdibrariesarecarriedout

before actuatoding the design documentation from degase.
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Phase4: Integration and Testing

The purpose of this phase is to ensure that the system developed-fseerror
and compatible with every single code written. A series of tests are conducted to make
surethatthecodeis simpleandclean,andprojectrequirementsr goalsaremetaswell.

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

testsarerun to findout possible mistakes and sothe problem faced.

Phase5: Implementation and Deployment

The virtual tour website is deployed to the Azueever, and it is provided to
the customers for demonstration purpose or actual use. Responses regarding the user
experiencaftertakingthevirtual tour arecollectedto identify thelevel of performance
of the virtual tour. Further iterations may include updating the existing virtual tour
website, introducing new featureand fixing errors. After the systemhave been
successfully integrated and gone through several tests, it is then deployed on the web
hostto begin providing for actual use.

Phase6: 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
beintroducediowardresolvingtheissueghatoccurredduringtheprevious phaseasnd
they canbe takeninto consideration. Afterwardshe agile software development
lifecyclewill startall overagaind eitherwith anewiterationor by movingtowardthe
nextstageln thisproject,systenreviewis implementedvith evaluatiorof theprogress
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

towardscompleting theihal goals.
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3.2 Project Timeline

In FYP 1, theprojectfirst startedwith reviewingof thebackgroundnformation,
problem statement, project objectives as well as project plan. This is to ensure that the
project is wellplanned and avoid any unnecessary modifications afterwards when the
project is carried out. Project scopes and literature review are reviewed ir2vieek
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
developmenimethodologyandtoolsaretakenplacein week5. Developmenbf virtual
tour website began in week 6 and lasted for 3 weeks. In week 8, virtual tour user
interfaceis developedo displaythe 360degreesmages.Concurrently thevirtual 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.

Week1l Week2 Week3 Week4 Week5 Week6 Week7 Week8 WeekD Week10 Week1l Week12 Week13 Week 14
Review background
information

Review problem
statement

Review project
onjectives

Review project scope

Revew literature
review

Review project plan

Review virtual tour
user interface

Define use case
diagram

Review development
methodology

Review development
tools

Develop virtual tour
website

Develop virtual tour
user interface

Develop virtual tour
functionafity

Integrate virtual tour to
website

Develop initial
prototype

Review existing

project Pre-development Development

Legend:

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 amh user study after the integration of virtual tour website that is successfully
deployedo theserver fothosting.Subsequentlyfinal implementatiorof the projectis
performedafter some improvement isiade.In week 12, system performance is
evaluatedand the documentation is finalized. Report submission in week 13 and oral
presentatiomn week 14 concluded themeline of FYP 2.

Week 1 Week2 Week3 Week4 Week5 Week6 Week7 Week8 Weekd Week10 Week1l Week12 Week13 Week 14

FYP 1 report overview

Chpter 1 - Chapter 7 ‘ ‘

Finalize report ‘

Development of virtual
four

Development of
website

System integration
and deployment

Testing and evaluation

Final implementation

Evaluate system
performnce

Finalize
documentation

Report submission

Oral presentation

[ . Testing and Finalization 1
Legend: Report writing Development ealumion - and submission

Figure 3.2.2 Gantt chart of FYP 2
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3.3 SystemDesignDiagram

3.3.1SystemArchitecture Diagram

Visual Paradigm Online Frge Edition Virtual Tour System
Fanorama

View current

location in mini- C“CEE;:E:UOH Manage audio

map
File

Trigger pop-up . < Panorama images

information Adjust view of Manage ‘Audio
User dialogue virtual tour autorotation Image
Visual Paradigm Online Free Edition

Figure 3.3.1ArchitectureDiagram

3.3.2UseCaseDiagram and Description

Visual Paradigm Online Free Edition  Virual Tour System

P View current location in mini-map

> .

Click navigation buttons

— Trigger pop-up information dialogue

User

— Adjust view of virtual tour

Manage autorotation

Manage audio

Visual Paradigm Online Free Edition

Figure 3.3.2 UseCaseDiagram

Use case diagram in Figure 3.3.2 describes the possible user interactions with
the systemThere are several actions that the users can perform using the virtual tour

systemwhich can be groupedinto 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 mmiap and clicking of the navigation
buttonswhereeachactiondoneby themwill resultin change®f destinationBesides,

uses can also trigger pepp information dialogue through hovering of the mouse to
view informationsuchastext, videos,andimagedor furtherunderstandingf theplace
visited. To make adjustment to the current view of virtual tour, users can utilize the
movement controller and zooming function. Furthermore, users can manage

autorotatiorand theaudio of thevirtual tour for better experience.
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Table3.3.1 UseCaseDescription of view curreribcation on minimap

Use Case NameView current location | ID: 1 Importance Level: High
on mini-map

Primary Actor: User UseCaseType: Detailed, Essential

Stakeholdersand Interests:
User- wants to know his/her current location on rimap through viewing the
map

Brief Description: This use case describes how user view his/her current loce
on minkmap

Trigger: Userwants toperform viewing otis/hercurrent locatioron mini-map
Type: External

Relationships:
AssociationUser
Include:

Extend:
Generalization:

Normal Flow of Events:
1. Useraccessethevirtual tourwebsite.
2. Userclicks onthelocationbutton.
3. Thesystemdisplays anini-mapwi t h aurseetlocétien.
4. Userview his/her currentocationon mini-map.

SubFlows:
4(a) Ifuser wants¢o navigateo otherplaceshe/sheclicks on othedocationon
mini-map. The system navigates users to the desired place. Else, the sys|
does ndting.

Alternate/Exceptional Flows:
Not applicable
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Table3.3.2UseCaseDescription ofclick navigationbuttons

Use Case NameClick navigation ID: 2 Importance Level: High
buttons
Primary Actor: User UseCaseType: Detailed, Essential

Stakeholdersand Interests:
User- wants to navigate to oth&rcationswithin thebuilding

Brief Description: This use case describes how user navigate to other locatio
within the building through clicking afiavigationbuttons

Trigger: User wants to perform movement from one place to another within tl
building
Type: External

Relationships:
AssociationUser
Include:

Extend:
Generalization:

Normal Flow of Events:
1. Useraccessethevirtual tourwebsite.
2. Userclicks onthenavigationbutton.
3. Thesystemnavigateuser fromhis/hercurrentlocationto thedesired
location.

SubFlows:
Not applicable

Alternate/Exceptional Flows:
Not applicable
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Table3.3.3 UseCaseDescription of triggempop-up information dialogue

Use Case NameTrigger popup information | ID: 3 | Importance Level:

dialogue High
Primary Actor: User Use Case TypeDetailed,
Essential

Stakeholdersand Interests:
User- wants to know more about the place visited through triggering of
informationdialogue

Brief Description: This use case describes how user performs triggering ef p¢
up information dialogue

Trigger: User wants to learn about the place visited through triggering efipop
informationdialogue
Type: External

Relationships:
AssociationUser
Include:

Extend:
Generalization:

Normal Flow of Events:
1. Useraccessethevirtual tourwebsite.
2. Usertriggerspop-up informationdialogue.
3. Thesystemdisplaystherelevantinformationsuchastext,imagesand
videos.
4. Userviewsthe contenin thedialogue.

SubFlows:
4(a) If user wants to exit from the information dialogue, he/she clicks on tt
A X ldutton to closét.

Alternate/Exceptional Flows:
Not applicable
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Table3.3.4UseCaseDescription ofadjust viewof virtual tour

UseCaseName: Adjustview of virtual | ID: 4 Importance Level: High
tour
Primary Actor: User UseCaseType: Detailed, Essential

Stakeholdersand 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 contr
buttonsto adjust the view ofirtual tour

Trigger: Userwantsto perform adjustmerib the view of virtual tour
Type: External

Relationships:
AssociationUser
Include:

Extend:
Generalization:

Normal Flow of Events:
1. Useraccessethevirtual tour website.
2. Usermakesadjustmento theview of virtual tour.
3. Thesystem performadjustmentso theview of panorama accordingly.

SubFlows:
2(a) Ifuserwantsto have aclearerdook atthe panoramahe/she click®n the
zoomin button. Thesystem zooms in the panorama.
2(b) If userwantsto look atthe panoramaat a greatdistancehe/she click®n
thezoom out button. Theystem zooms out thEanorama.
2(c) If user wants to adjust view horizontally, he/she clicks on either left ol
right button. The system performs adjustments accordingly to the panorar,
2(d) If userwantsto adjustview vertically, he/she click®n eitherup or down
button.The systemperforms adjustmentccordingly tahe panorama.

Alternate/Exceptional Flows:
Not applicable
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Table3.3.5 UseCaseDescription ofmanageautorotation

UseCaseName: Manageautorotation | ID: 5 Importance Level: High

Primary Actor: User UseCaseType: Detailed, Essential

Stakeholdersand Interests:
User- wantsto view the 360 degregsmnorama withoutloing itmanually

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

Trigger: Userwantsto performviewing of 360degreegpanoramahrough
utilizing the autorotation button
Type: External

Relationships:
AssociationUser
Include:

Extend:
Generalization:

Normal Flow of Events:
1. Useraccessethevirtual tour website.
2. Usertoggles theautorotation button.
3. Thesystemperformsautorotatiorof thepanoraman 360degrees.

SubFlows:
2(a) If user wants to disable autorotation, he/she toggle the autorotation b

Thesystem stops autorotating thanorama.

Alternate/Exceptional Flows:
Not applicable
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Table3.3.6 UseCaseDescription ofmanageaudio

UseCaseName: Manageaudio ID: 6 Importance Level: High

Primary Actor: User UseCaseType: Detailed, Essential

Stakeholdersand Interests:
User- wants to heatheaudio andhe backgroundnusicduringvirtual tour

Brief Description: This use case describes how user make use of audio and 1|
buttonsin managing thaudio during virtual tour

Trigger: User wants to control the audio during virtual tour through utilizing th
audioand mute buttons
Type: External

Relationships:
AssociationUser
Include:

Extend:
Generalization:

Normal Flow of Events:
1. Useraccessethevirtual tour website.
2. Userclicks on audiobutton.
3. Thesystemplaysaudio andbackgroundnusic duringvirtual tour.

SubFlows:
2(a) If user wants to disable audio, he/she clicks on the mute button. The
systemstops audio and mustturing virtual tour.

Alternate/Exceptional Flows:
Not applicable
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3.3.3Activity Diagram

Visual Paradigm Online Free Edition User System

!

( Click on Location Button )7

o)

Giew current location on mini map‘}

J/ [Mavigate to other place]

(Click on Location Bunon) E:Iick on other Location on mini maaie( Navigate user to other place )

Display Mini Map

[De not navigate to other place]
-

>@F

Visual Paradigm Online Free Edifion

Figure 3.3.3 ActivityDiagram of view current location on mimap

To view the current location on mimap, users must click on the location
button that is placed at the control bar to inform system to display themami After
knowing the current location, if the users want to navigate to other place shown in the
mini-map,theyhaveto click onthedesiredocationsothatthe systemwill directthem
to the destination. On the other hand, users can click on the location button again to

closethe mini-map ifthey do not want to navigate étsewhere.

Vigual Paradigm Online Free Edition

| Click Mavigation Button '
( Mavigate user to other place )

:

Visual Paradigm Online Free Edition

User

Systemn

Figure 3.3.4Activity Diagramof clicknavigation 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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Visual Paradigm Online Free Edisen System

[Trigger pop-up information dialogue)%a ( Display relevant information j

|
*

e

( Click "X" Button to exit )

:

Figure 3.3.5Activity Diagram of trigger popup information dialogue

Visual Paradigm Online Free Edition

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 cafi &fick

buttonto exit thedialogueand continughe virtual tour.

47

Bachelorof ComputerSciencgHonours)
Facultyof InformationandCommunicatiorirechnologyKamparCampus) UTAR



CHAPTER3 SYSTEMMETHODOLOGY/APPROACH

Vigual Paradigm Online Free Edition

[ Adjust view of virtual tour ]

(Select Zoom In But‘ton] [Seleci Zoom Out Burlon] Adjust view horizontally Adjust view vertically

User

(SEMECI Left AI'I'DW) GHEC‘ Right AITD‘«D (SFHGC[ Up AI’I’CM'] @ﬂe{ﬁ Down A[Fﬁa

( Perform adjustment fo the view ]

Figure 3.3.6 ActivityDiagram ofadjust view of virtuatour

System

Visual Paradigm Online Free Edifion

Forbettercontroloverthevirtual tour, userscanfine tunetheview of thevirtual
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
anddownarrowrespectivelySystenwill performtheadjustmento theview of virtual

touraccording tau s eact®rd
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Vigua

User

Paradigm Online Free Edition

( Manage autorotation )

[Disable autorotation]

| Click Autorotation Button l

N

[Enable autorotation]

Click Autorotation Button

System

( Perform adjustment to the view )

®

Visual Paradigm Online Free Edition

Figure 3.3.7 ActivityDiagram of manageutorotation

The

activity

di agram

of manage

aut or o

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

thatthe system can perform thaejustment to theiew of virtual tour.

User

Vikua

Paradigm Online Free Edition

[Enable audio]

[ Select Audio Button j

[Disable audio]

( Select Mute Bution )

System

Play audio Stop audio

-

Visual Paradigm Online Free Edition

Figure 3.3.8 ActivityDiagram of managaudio

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.

Thesystem willplay orstopaudiooncereceivingt h e
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Facultyof InformationandCommunicatiorirechnologyKamparCampus) UTAR

vequest. s 0

49



CHAPTER4 SYSTEMDESIGN

Chapter 4
SystemDesign

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
meetuserrequirementsisspecifiedin previouschaptelis knownassystemsiesign.in

this chapter, system block diagram, flowchart, components specifications including
sequenceiagram classdiagram objectdiagramadcomponentiagramUI/UX design

andinitial development of theystem from FYP &reillustrated.

4.1 SystemBlock Diagram

photo text

‘ audio mute
N 4 & TeXt button button
d =
| d))) qx
o T 7\ Q zoom in
T — button
infospot \ 2
> |

—9 Zzoom out
l/ button
@ virtual tour system \'

X/ >> navigation

. 4+
EH] C @ *" b

autorotation

video

mini-map button control buttons

&— dick

autorotation of panorama

Figure4.1.1 SysterBlockDiagram ofvirtual tour system

In system block diagram, the overall system is modularized and divided into
subsystemsthat are interconnectedwith each other. The virtual tour systemis
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 minimap is shown upon the clicking of location button. Autorotation of
panorama in 360 degrees is performed when the autorotation button is being triggered

by amouseclick.
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4.2 SystemFlowchart

Visual Paradigm Online Free Edition
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Visual Paradigm Online Free Edition

Figure4.2.1 Systerklowchart
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Figure 4.2.1 above displays the #dpwn 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
differentpanoramavill bedonethroughclicking onthenavigationbuttonsor selecting
themarkeronthemini-map.After that,informationdialoguewhichshowstexts,images
or videoswill beshownwhentriggeringontheinfospotis executedAdjustmentto 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
backgroundnmusic.

4.3 SystemComponentsSpecifications

SequenceéDiagram

S0 TP G LRGAIon an Eimar )

X o
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1: Click on location button

2: call mini map function

3: toggle mini map
R
4 display mini map
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]
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]

]
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5: Click other location in mini map [Navigation through mini map]

6 call navigation function

-
ol

7: perform navigation function

( ....................
8: navigated to a new view

é ...................

e T e e

L
I
I
I
1

Visual Paradigm Online Free Edition

Figure 4.3.1 Sequendeiagram of view currentocation on mirimap
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58 of.glisk navigation hutians £ qiion
Virtual Tour System
User
1: Click on navigafion button
B
L
2: call navigation function -
>
< 3: perform navigation fucnfion J
< 4: naviagated to a new view
L
1
|
|
I
|
|
|
1
Ll | Visual Paradigm Online Free Edition

Figure 4.3.2 Sequendeiagram ofclick navigationbuttons

Virtual Tour System

sthaTdriages aearsfrmalioniion

Us_er \
I
]
]
1: trigger pop-up informafion dialogue :
.
-
2: call pop-up information dialogue function
|
< 3: teggle pop-up information dialogue J
4: display relevant information
alt ]
[Exit Information Dialogue]
5 Click "x” button
»
6 call exit function
|-
Lt
T: perform exit function H
( ......................
8: exit information dialogue

T
]
]
]
L
]
]
]
]
]

Vjsual Paradigm Online Free Edition

Figure 4.3.3 Sequendeiagram of trigger popup information dialogue
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g adiust igw efidual oy

User

fition

Virtual

Tour

I
|
|
|
|
1: Make adjustment to the view J|_

System

2 call adjustment function
g
< 3: perform adjustment function
|
< 4: display adjusted view |
alt
5: Click zoom in button [Zoom In]
6 call zoom in function
» T: perform zoom in funclion }
S E E e
3: display zoomed in view
kS mmmm e e e mee e e
""" 1 I I v X T R
9: Click zoom out butfon
’ 10: call zoom out function
B!
- - - 11: perform zoom out function _ _?‘J
12: display zoomed out view |
[Turn Left or Right]
13: Click left or right button
’ 14: call turn left or right function
15: perform furn left or right function :|
16: display right or left view
G ...................
17: Click up or down button [Turn Up or Down]
’ 18: call turn up or down function
19: perform turn up or down function
20: display up or down view |
.................... |
|
|
|
|
|
!
|
|
|
|
|
|
|

Visual Paradigm Online Free Edition

Figure 4.3.4 Sequend@iagramof adjust view o¥irtual tour

Bachelorof ComputerSciencgHonours)
Facultyof InformationandCommunicatiorirechnologyKamparCampus) UTAR

54



CHAPTER4 SYSTEMDESIGN

sg.07npaRAs AHIeIRIAlOR Le Edition

Virtual Tour

System

Us_er H
]
]
]
1: toggle autorotation button I
-l
>
2: set AutoRotate = true -
Lg
< 3: perform autorotation function J
4: rotate the view
< ...................
alt
[Disable Autorotation)
5: toggle autorotation button
>
6: set AutoRotate = false
B
Lg
( 7: stop performing rotation function
& stop rotation of the view
T
]
]
]
]
]
]
I
]
]
[ | ! Visual Paradigm Online Free Edition

Figure 4.3.5 Sequendeiagram of managautorotation

501n88ae8 audia, e Free Edition

User

1: click audio button

Virtual Tour

[
L

4: play audio and background music
(<

o —

System

2: call play audio funcfien -
»

3: perform audio playing function

R R R et

5: click audio button

A 4

&: stop audio and background music

[Disable Audio]

6: call stop audio function

L

. 7: perform audio stopping function

|

Bachelorof Comp

o | o ]

Visual Paradigm Cnline Free Edition

Figure 4.3.6 Sequendeiagram of managaudio
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ClassDiagram

Visual Paradigm Online Free Edition

Viewer

[
- container: HTMLElement : i eRanoKaia
AudioListener - controlBar: boolean - image: string

- context: AudioContext 1 - initilLookAt: THREE Vector3 1.+ | - radius: int _
+ createBufferSource() 1= + add(object: THREE.Object3D) * istener()

+ appendControlitem(option: object) + load(src)

+ toggleControlBar() + onLoad(texture: THREE Texture)

1 + addUpdateCallback()

+ setPanorama(pano: PANOLENS Panorama)

Audio

- isPlaying: boolean

- context: AudioContext
- hasPlaybacControl: boolean

1

Infospot

AudioLoader

- scale: float

+

+ play(): this
+ stop(): this

+ setLoop(value: boolean): this 1
+ setVolume(value: float): this

): this 1 1 =

- Imag
boolean

+load(url : String, onLoad : Function, onProgress : Function, onError : Function)

- position: THREE Vector3

Figure 4.3.7ClassDiagram

Object Diagram

Tistener: AudioListener

m Online Free Edition

viewer: Viewer

container = document querySelector(#container’)
controlBar = true
initilLookAt = new THREE Vector3(0, 0, 5000)

sound: Audio

hasPlaybacControl: = true

mindoor: ImagePanorama

+ addHoverElement(el: HTMLDOMEIlement, deita: int)
+ addHoverText(text: String, delta: int)

+ addEventListener(evest pbiget functionifupaiondition

infospotmaindoor1: Infospot

image =

scale =512

imageSrc = hotspoticons[6].data
animated
position = ( -3208.29, -1469.68, 3537.52 )

addHoverTexi("Swimming pool’)
addEventListener(click, function(}{viewer.setPanorama( playground )})

infospotmaindoord: Infospot

scale =512
imageSrc = data

audioLoader: AudioLoader image =

swimmingpool: ImagePanorama

ing

load(url = "audios/music1.mp3’)

Bachelorof ComputerSciencgHonours)

Figure 4.3.8 Object Diagram

animated = true
position = ( 4954.65, -464.60, -407.90 )

addHoverText("Front desk”)
addEventListener('click’, function(){viewer setPanorama frontdesk J})

infospotswimmingpool0: Infospot

scale = 512

imagesSrc = hotspoticonsi6].data
animated = true

position = (-605.09, -105.05, -4955.38)

addHoverText('Playground’)
addEventListener(click, function(}{viewer.setPanorama( playground )})

infospotswimmingpool1: Infospot

scale =512

imageSrc = hotspoticons{6] data
animated = true

position = (-4980.41, 64.06, 325.68)

addHoverText'Main doord)
addEventListener(click, function(}{viewer.setPanorama( maindoor )})

infospots olZ: Infospot

scale = 300

imagesSrc = hotspoticons{13].data
animated = true

position = (1084.55, -025.23, 4785.62)

addHoverText("Wading pool, a swallow pool for children”)

infospotswil ol3: Infospot

scale = 300

imagesSrc = hotspoticons{13].data
animated = true

position = (4528.31, -1235.13, -1698.04)

‘addHoverText("Swimming pool with deep water lever’)

Visual Paradigm Online Free Edition
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Componentdiagram

<<components> E <<component>>
PRSP = media-gueries.css P -5 style.css
| i
1 I
i i
i <<components> g] | <<components> |
:- ,,,,,, = bootstrap.min.css 'r’ > animate.css
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1
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1 1
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<<component>> Z]| | <<component>> H]| '
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Figure 4.3.9ComponenDiagram
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4.4U1/UX Design

In this project, lowfidelity user interface is generated by drawing boxes and
arrows in Microsoft Word as well as with the help of Uizard, one of the Ul generator
software. The following figures areesign of the user interface of proposed project

includingthewebsiteaswell as the virtual tour.

Ul Design ofWebsite
vier (XD i ourl] Login _

Kinderworld .
i Search... 0

Vista Kindarworld

A Kindergarden In Selangor Providing
Good And Happy Services To Childrmen
And Paront=!

Quisque tortor dul,
dignissim semper justo
sit amet, fringiiia
pharetra urna. Aenean
nulis orci, aliquet vel
interdum ut, fermentum

vel magna.

Our Programs

-

Program | Program 2 Progrom 3
Pelentesgue sit Pebentesgue sit Peltemesque sit
amel nunc usto. amel nunc juslo. amet nunc usto.

Quisque tortot Quisque Lortor Quisque toror
dui. dui. dus.
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) Video 2 Pq Video 4
OOV Pebentesgue sit u Pedentesque sit
n amel nunc justo n an unc jusio
B ¢

Kinderworid

Figure 4.4.1: Ul designof homepage.

In Figure3.1.18 thewebsiteconsistof thenameof thekindergarterasthetitle
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 locatiofnthe kindergarten including a
map.Thecontentof thewebsiteis arrangedaccordingio thepriority level, wheresome
important messages such as vision, mission and goals are displayed in the boxes. It is
thenfollowed by the programgrovidedby thekindergartenwhererelevanimagesare
shown in the form of carousel and users are able to click on the left and rayhtarr
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

theusers.
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Kinderworld
| Search... Q

.-u.

-

~
A Kindergarden In Selangor Providing - ‘
Good And Happy Serv Yo Children “ ‘
t=d

¥
N

Vista Kinderworld

About Us
! !!
I'
Classraom Outdoor Playground Indocr
Faciities Facities
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Vista KinderWorld

vida guis DiandR Turp

nulls posuere sollicitudin aliguam uitrices
vulputate, Tincidunt nunc  pulvingr sapien =1 bgule uSamcorper

makesyada

In hac habitasse plates dictumst vestibulum thoncus est pefentesque

Nibh praesant tristique magne sit. Varius it amel matlis vuputate e

nulls. Urna et

O viverta, if

odia facilisis. Enim bGiand®t volutpat
valutpat Blandit aliguam etiam. Aliquam sem &1 toror conseguet i
porta
Our Teachers
-
o -
4 \ >
L P
Pallentesque <l amel Pelientesgue sit amel [Pelentesgue sit Jl'n:'i.]
nunc justo. Quisque wne justo. Quisgue NG justo. Quisgue |
tortor dui toftos du | tortee du

Vista

KinderwWorld

Figure 4.4.2: Ul designof About Uspage.

About Us page isto give users more informatioabout 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

imagesof theteachers aralso placed itheform of carousel.
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Kinderworld X
@

Search...

Vista Kinderworld

A Xindergarden In Selangior Providing
Good And Happy Services To Children
And Parents|

Do you have a question?
Feel free to ask us!

Vista
Kinderworld

Figure 4.4.3: Ul designof Contactpage.

Contactpagein Figure3.1.20provideuserghenavigationdo thevarioussocial
mediaplatformsuchasFacebookWhatsApp,YouTubeandTwitter. Usersarebrought
tothesocialmediaplatformsoncetheyhaveclickedontheicons.Thereis alsoacontact
form allowing usersto askquestionsy filling uptheemailaddresshame,subjectand
content of questions. When the submit button is pressed, the information filled by the

usersin the contacform will be senttothek i n d e r gnaail addrasd s
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Kinderworld
} Search... Q

LJ

Vista Kinderworld M

\ ) y,
A Kindergarden In Selangor Providing 2 4 ‘ ,
Good And Happy Services To Childmen “ - _ S

.\

And Parent=!

:

k 3 :
QOO0 O KM RAQATH)4xQ

Vista
Kinderworld

Figure4.4.4: Ul design olirtual tour page.

Thevirtual tourwill beembeddedhto thevirtual tour pageof thewebsite 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 pageas well.
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Ul Designof Virtual Tour

Virtual Tour

Location 1 Location 4

Location 2 Location 5

Location 3 Location 6

Figure4.4.5: Themainmenu othevirtual 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 consistsof the headerthat display the title i Vi r T @ @ thé ,
backgroundwvhich 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

presson it with the mouseursor.

=000 0 HHRATH)Q

Figure 4.4.6: The expectet of virtual tour websie.
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Figure 3.1.23 shows the thorough design of the virtual tour consisting of navigation
buttons that are in arrovghape, extra navigation controls that resides at the bottom
of the page, a mininap feature located at the top right corraard 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,
whichare explained in Table 3.1.3 below.

Figure 4.4.7:1consin extranavigationcontrolswith functions.

Icons Functions
o 0@ Q Allow users to move to different directions in t
virtual tour such as leftip, down and right.
= Allow users to enable and disable the highlig
- reelto appearduring the virtualtour.
K ” Allow usersto moveto nextpanoramaof the
locations in the building.
s Allow users to enable and disable the 360
i degreesautomaticrotation of theview.
QQ Allow users to zoom in or out the view of the
virtual tour.
‘,)) ‘ x Allow usersto enableanddisabletheaudio
duringthe virtual tour.
o Allow users to enable and disable the rmmap
to be displayed duringhe virtual tour.
Allow users to click on and it will generate a pq
Q up information dialogue including images or
videos.
e o o Allow users to click on and it will navigate the
usersto anotherocation in thevirtual tour.
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Figure 4.4.8: The expected Ul of virtual tour website withoutsmiap and highlight

reel.

Users are allowed to enable and disable the-map and highlight reels to be
appearedluring thevirtual tour,in order to hava better view othetour.

EGOHHQC@«Q

Figure 4.4.9: The expected Ul of virtual tour website with-pppnformation
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 icorya pop

informationdialoguewill be displayedto provide moreinformationof thetable.The
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pop-upinformationdialogueconsistf imagesor videos textandabackbutton,where
thebackbuttonallowsuserdo closethedialogueandgo backto the360degreesmages

to resume theirtual tour.

i
i Location A

DOGO HHRAASH=Q

Figure 4.4.10: The=xpected Ul o¥irtual tour websitewith navigationbuttons.

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 specifiesettname of the location, being displayed on the top of the

navigationbutton to inform users whetkeyare going.

67

Bachelorof ComputerSciencgHonours)
Facultyof InformationandCommunicatiorirechnologyKamparCampus) UTAR



CHAPTER4 SYSTEMDESIGN

4.6 Website Development in FYP1

VISTA KINDERWORLD

Explore The Colourful World

A WONDERFUL PLACE
EEE= ===

Figure 4.6.1: Homepageof websitedeveloped.
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The website is developed according to the Ul 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 ofthe 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 he users in knowing more about the kindergarten. They will be navigated to

About Us pageafterclicking on thebutton.

Vista Kinderworld v’sﬁ% & $®$.

Kinderw®rld R

v

L
WHO WE ARE? |

vEsTAY :

Indie /
Kinderw rlgo.
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- © i @

Figure4.6.2: About Us pagef thewebsite developed.

This pageis to providemoreinformationof thekindergarterto theuserssothat
they can have a better understandingto the kindergarten.In Figure 4.1.2, the
background information with the logo of the kindergarten is placed at the first place as
it playsimportantrolein increasinghe brandawarerss.It is thenfollowed 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 andiligihngu

thearrows

000

Figure 4.6.3: Contact pagef the websiteleveloped.
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Contactnformationsuchaskindergarteraddressemailaddresspperatinghour
andphonenumber aralisplayedn the Contactpageof thewebsite. Thereis alsothree
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 isgrovithe
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 k i n d e r gemail taddressdirectly without having the usersto serd by
themselves. It is convenient and easy for the users to clear their doubts if they have

guestiongegarding the kindergarten.
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2

VIRTUAL TOURS *

{

| w

oL

B

. cation 3 i ‘ { 3
| . Od"a.
Figure 4.6.4: Virtualtour pageof thewebsitedeveloped.
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

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

users.
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4.7 Virtual Tour Development in FYP1

Virtual Tour

Location 1

Location 2 \ | \\ ‘ /
B0 ; d

Location 3 ‘ i o
> _# A 7 " \ &
)

~

Location 4

A

Figure 4.7.1: The useinterfaceof virtual tour developed.

Figure 4.1.1 shows the main menu of the virtual tblsers 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 inzmeg 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.

B FYP Virtual Tour new - SampleScene - PC, Mac & Linux Standalone - Unity 2020.3.6¢1 <DX11> - X
File Edit Assets GameObject Component Window Help

Figure4.7.2: The 36@egrees imagabout thefront yard ofthe house.
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After the users click on the button in the main menu, they will be directed to
differentplacesand360imagesabouttheplaceswill beshown.In this casethesecond
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 th@ousedragging.

- SampleScene - PC, Mac & Linux Standalone - Unity 2020.3.8f1 <DX11> = X
File Edit Assets GameObject Component Window Help

Figure 4.7.3: The 360 degreanage about the front yard of the house after zooming
in.

Theusersareableto controlthe cameranovementvhetherto moveforwardor
backward towards the 360 degrees images through utilizing the zooming in and out
functionasillustratedin Figure4.1.3.The360degreesmagescanbezoomedn 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

degreesmages.
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Figure4.7.4: The 36@egrees imagaboutthe living roomof the house.

To exit from the front yard of the house and navigate to some other locations,
the users can simply press the AESCO whic
cornerof thekeyboardBy doingso,theuserswill benavigatedbackto the mainmenu
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

andthe users wilbe leado theliving room of the houses displayed ifrigure4.1.4.

B FYP Virtual Tour new - SampleScene - PC, Mac & Linux Standalone - Unity 2020.3.81 <DX11> - X
File Edit Assets GameObject Component Window Help

Figure4.7.5: Smalicons areplacedat thefront yard of thehouse.

In Figure4.1.5,thereare somesmall icons being placedin the 360 degreesmage,
whichareusedto attractu s eattentiorwhentakingthevirtual tour. Theiconsinclude
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searchcon,videoiconaswell asdialogueicon. Forthedialogueicon,anaudiowill be
played to simulate the real world context and to improve user experience during the
virtual tour. A doorlell sound effect is played after the users have clicked on it in the
virtual tour developed.

Welcome to Vista

tessorj
‘,\o“ Ch, //v

Kinderworld v STA

Kinderw rldﬁe

e

Figure4.7.6: Awelcome messagedisplayed.

After the users have clicked on the search icon placed at the front gate of the
house, a pojip 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
rotatethe 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
exploiing the virtual tour. They are able to return to the virtual tour by selecting the

backbutton below.
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X & X

Figure 4.7.7: ThevideothatintroducesVistaKinderworldis playedon the screen.

Whentheusersclick onthevideoicon, a pop-up dialogueboxis displayed and
ashortvideo clipthatintroducesVistaKinderworldis played automaticalljWhenthe
videofinish playing,it will loop againandagainunlesgheuserwishto exit by pressing
the back button. Besides that, the videlb automatically stop playing when the users
wish to exit from the virtual tour throu
navigation of the users from one location to another, without being interrupted by the

video playing.
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Chapter 5

Systemimplementation

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

approachesf how avirtual tour websiteis developeds demonstrateth this chapter.
5.1 Technologiesand Tools Involved

5.1.1Panolens.js

Panolens.js is a Threelmsed project with a focus on panoramas, virtual
reality, and possibly augmented reality. Besides its ability to display 360° panoramic
imagesonwebsite it alsosupportdext,image,anddomElementannotationsywhichis
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 twifullscreen and video

controlwidgets as welas Orbitor DeviceOrientation camexzontrols.

@%h ree.js

Figure5.1.1Logoof Three.js

5.1.2Three.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
browserWith JavaScriptanguageThree.jsallowsuserdo createGPU-accelerate@D
animations that can be included in a website without the need for proprietary browser
plugins WebGL,alow-level graphicsAPI built exclusivelyfor theweb,hasmadethis

possible.

5.1.3Typed.js
Typed.js|
Figure5.1.2 Logo offyped.js
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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
isadant ageous to be wused during the Vvirtue
attention through the animation of text being typed out one by one instead of a whole

junk.

5.1.4Visual Studio Code

Figure5.1.3Logo ofVisual StudioCode

Microsoft'sVisual StudioCodeis asourcecodeeditorfor Windows,Linux, and
macOS. Debugging, syntax highlighting, intelligent code completion, snippets, code
refactoring, and embedded Git are among the features. Besides, Visual Studio Code

makest eay to deployw e b s contenbtes Azurserver forhosting.

Figure5.1.4 Logo of AdobBhotoshop

5.1.5Adobe 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
troublesomebut with the helpof AdobeP h o t o 8hfeapues théssue issolved.
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Table5.1.1 Minimunsystenrequirementgor AdobePhotoshop 2021

Description Specifications
OperatingSystem | Windows10 (64bit) version 180%r later
Memory (RAM) 8 GB of RAM required.
HardDisk Space | 4 GB of freespaceequired forfull installation. (SSD
Preferredor betterperformance)

Processor Intel or AMD processor with 64it support; 2GHz or faster
processowith SSE4.2 or later
GraphicCard GPUwith DirectX 12 support an@ GB memory

5.1.6GoogleStreet View

Figure5.1.5Logo ofGoogle StreeView

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,
photopathsandstreetview areamongthe optionsfor captuing thestreetview images.

In this project,GoogleStreetView playsanimportantrole asit is usedto capture360°

panoramashatareproduced 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
usingVisual StudioCode thenit alsousedfor deployingthevirtual tourto thewebsite.

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
enhancemerdf the images arperformed.
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Table5.2.1Specifications ofaptop

Description Specifications
Model DELL Inspiron153000Serieg3567)
Processor Intel Corei5-7200U
OperatingSystem | Windows10
Graphic Intel HD 620 integratedjraphics of7fth Gen Cord7
Memory 12GBRAM
Storage 500GBSATA

Table5.2.2Specifications ofmartphone

Description Specifications
Model Xiaomi 11T Pro
Processor Qualcomnt Snapdragont 888
OperatingSystem | MIUI 12.5,android11
RearCamera 108MP +8MP +5MP triple camera

1 108MPwide anglecamera
1 8MP ultrawide-anglecamera
1 5MPtelemacrocamera
Memory 12GBRAM
Storage 256GB
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5.3 Software Setup

>

Figure5.3.1 Websitef Visual StudicCode

Firstly, go to https://code.visualstudio.com/ for downloading the Visual Studio
CodekEditor. Selectthecorrectinstallerbeforedownloadingt, in this projectWindows
OS is used.

>

Figure 5.3.2Visual StudioCodeworkspace

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

for virtual tour and websitdevelopment.
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