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ABSTRAK

Tujuan utama penyélidikan ini dijalankan adalah_.untuk mendedahkan para péngguna dan
syarikat perumahan dengan keistimewaan e—dagaﬁg .s_eb‘agai strategi péﬁaéafa_n yéng.
efektif. E-degang memaiﬁkan peranan yang Ip'en;cl;ri.g dalam Internet. D1 samping itu,
penyelidikan ini juga Bertujuan untuk. _memprér_noéi_ model rumah ‘maya  yang
kemudiannya akan meningkatkan keuntungan syarikét perumahan. E-dagang 'mérﬁpake;n
saluran elektronik yang paling popular dalam Infernet. 'Aplikasi ini akan _memberi
kebaikan kepada pihak syarikat perumahan dan juga pembéli. Aplikasi ini dibangunkan
dengan menggunakan metbdologi Web Page Develépment (WPD). Penyelidikan ni
menghuraikan beberapa pencapaian dan juga kekﬁrangan yang dihadapi ketika
pembangunan aplikasi. Sehubungan itu, beBerapa cadangan ditemui demi meﬁgatasi

kekurangan ini dalam penyelidikan aplikasi e-dagang di masa depan.
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ABSTRACT

The main purpose of this research is to deliberate Virtual Reality (VR) application in E-
commerce which is suitable towards real estate hpme builders who are increasingly
driven. The Intemet is Widely expected to become a channel for élec@ﬁc commerce and
it also has an enormous poté_ntial for transforming online shoppihg_ into a real world
equival_ent. VR interfaées_to e-commerce sites on the Internet bronxjses to vmake the e-
shopping experience more natural, attractive, and fun for.buyers. It allows th‘e buyers to
interact With the e-commerce service through a 3D "representation which supports natural
actions such as walking, looking around, and picking up produéts from the listing. The
next purpose of this research is to endorse VR home model as the best way to reduce
marketing cost and increase profit. This e-commerce application would become the most
powerful sales tools to come along in decades. This application has been developed using
Web Page Development (WPD) methodology. Last but not least, this research discusses
how the web site fulfills homebuyers’ réqujrements_ and limitations that were discovered
during the development of these applications. Therefore, some recommendations are

proposed to defeat the limitations for the future research in this e-conunerce application.

111



ACKNOWLEDGEMENTS

First of all, my smcere thanks to the ALL MIGHTY for g1v1ng me this opportumty to

continue my studies and to complete the the51s on time.

Throughout this research, I was lucky to have Ms. Nur Fadziana Faisal Mohamed é_s my
supervisor who has given me her attention and guidance in completing this thesis from

the beginning till the end.

Special apprematlon to my parents who have given me full support and my friends; Mr.
Siva and Mr. Agusttin who have helped me m the drawing of the model des1gnmg the
web page and giving ideas. Thank you very much guys.

Again special thanks for my husband, Mr. Om Prakash, who has become a part of my
thesis life. He also gave me good support, helping hands, guides and motivation to

complete my thesis on time.

I’ll never forget all the support, helps and motivations given. Once more thank you very

much everybody and may god bless you all forever.

v



TABLE OF CONTENTS

. R : Page
PERMISSION TO USE o
ABSTRAK | | R
ABSTRACT ’ - | 1. ,;}.i'ii
ACKNOWLEDGEMENTS o s S
LIST OF FIGURES 1 B R
CHAPTER ONE INTRODUCTION |
1.0 | Introduction » : Vi , o : 1
k1 E-Commerce - : 3
1.2 - Benefits of E-commerce ‘ ‘ g
1.2.1 Introduce another Channel to Market 4
1.2.2 Lower the Cost of Order Processing | 4
1.2.3 No Physical Space Limitations 4
1.2.4 Buy and Sell Faster | : 4
1.2.5 Boost Sales with Expo_its | 5
1.2.6. E?(change and Share Data across the World 5
1.2.7 Update Employees Instantly With New Policies
or Procedures 5
1.2.8 Hold Web Meetings (Data Conferencing) 5
1.2.9 Use the Intemet to Improve Business
Administration 6
1.2.10 Introduce Collaborative Working 6
1.3 Virtual Tour 6



1.4

]

1.6

|

1.8

1.3.1 The important of Virtual Tour
1.3.2 Survey on Virtual Tour

Benefits of Virtual Tour

14.1 Buyers

1.4.2 Property Builders and Develbpers

Problem Statement
Objectives
Significance of the research

Research Scope

CHAPTER TWO LITERATURE REVIEW

2.0

it

272

a3

2.4

Virtual Reality for E-Commerce

Virtual Reality Tour

Panoramic View

3D Environment

Internet-based virtual reality

CHAPTER THREE METHODOLOGY

3.0

Five requirements of an effective web site

a)
b)
)
d)

Alignment
Clear Purpose
Create Action

Relationship focused content

vi

10

11

12

13

15

16

17

18

20

21

21

21

22



.

L)

%3

34

-

3.6

e) Measurement

Planniné

3.1.1  Audience Information |
3.1.2 _Purposé.Statement
3.1.3 Objective list

3.1.4 Domain Information -
3.1.5 Web Specification
3.1.6 Web presentation
Analysis

3.2.1 Entity Rélationship Diagram
Design

3.3.1 Web design methodologies

3:51.1 Top Down
3.3.1.2 Bottom Up
3.3.1.3 Incremental/In-Time

3.3.2 Creating User Interface

3.3;3 Creating 3D Virtual Reality Tour
Implementation |
Promotion

3.5.1 Web business Model

Innovation

vii

22

24

25

26

27

28

28

29
- 30

By

33
35
35
36
37
37
38
40
41
42

43



CHAPTER FOUR RESULT
4.1 The flow of Dream Héme Web site
4.2  E-commerce bﬁsinesé model |
4.3  Snapshots of dregm Home

43.1 .The ﬁ_)ain_ page

4.3.2 House listing page

433 FloorPlan .

4.3.4 Virtual 3D walkthrough

4.3.5 Online booking

4.3.6 Loan and Financiers

44  Web design

4.4.1 Flowchart of the Dream Home web site

4.5 Generating 3D image and panoramic view

CHAPTER FIVE CONCLUSION
5.1 Fulfillment of the web site
5.2 Limitations ofthe Research

53 Future Plans

REFERENCES
APPENDIX A
APPENDIX B

APPENDIX C

viil

45
45
46

46

47

48

49
49
50
51
51

52

55
56

57

58
62
66

69



Figure 3.0
Figure 3.1
Figure 3.2

Figure 3.2.1

Figure 3.3
Figure 3.4
Figure 3.5.1
Figure 4.1
Figure 4.3.1
Figure 4.3.2
Figure 4.3.3
Figure 4.3.6
Figure 4.4

Figure 4.4.1

LIST OF FIGURES

Page -

December’s WPD methodology | : J-. 24
The Planning phase .} o | : | 25

" Information useful analysis _ . 31
ER diagfam representation of the hon@ buyer and |
new house entities, and the sale 'relaﬁo_pship
between them , : - 32
Design‘ process 35
Implementation process 41
Web business model 4.3

Business to corsumer (B2C) e-commerce business model 46

Index page of Dream Home 47
House listings ' ‘48
Floor plan _ ) - 49
Loans and financing | . 50
Web Design 51
Flowchart of Dream Home web site 51

ix



CHAPTER ONE

INTRODUCTION

1.0 Introduction |

“Virtual Reality (VR) is a system which enables users to move and react in a computer-
simulated environment” (Jones et al., 1997). In eddition virtual reality can alse be defined
as an artificial environment created with computer hardware and software and presented
to the user in such a way that it appears and feels like a real environment (Roehl, D.J.,
1996). Virtual Reality can be made by creating 3D real time interaction environments to
get as close as possible to the real world. Virtual Reality is being used commonly on the
Internet especially on e-Commerce web site in order to naturalize e-shopping experience
and also make it more interesting for the customers. E-Commerce is a type of business
model, or segments of a larger business rhodel, that enables a firm or individual to
conduct business over an electronic network, typically the internet (John, B.G., 2001).
Flectronic commerce operates in all four of the majof market segments: business to
business, business to consumer, consumer to consumer and consumer to business. One of
the challenges of e-commerce is the design of web sites which effectively present

products and are easy and pleasant to use by the buyers.

Virtual reality is bringing a whole new dimension to the market for real estate (Larijani,
C., 1994). Buyers can view various properties online in an interactive, immersive

manner. Most of what currently is called "vittual home tours" today is just a series of



videos panning across the home exteridr or across rooms. A true virtual real estate tour is
‘an interactive, three-dimensional experience in which the userdeteﬁnines the perspective
and the movement of the tour. Virtual tour is now a strbng economic driver. Virtuél téur |
allows real world be represented so factual to show cﬁf the structure of buiiding an'd.the ’
design of the houses. Virtual tours in genéral. are gfoWing asa popu.larv way to market real

property via the intemet. Traditional open hous_es are labor intensive for the realtor,
require the owners to leave the home during the event, are affected by local weather
conditions, and are difficult for potential buyers from out;_of-town. Virtual tours enable

potential buyers to see a home from the comfort of their home.

As technology advanced, the virtual tour consisted of panoramic, 360—degrée viéws, a
method used for real estate Web sites. Buyers may tour around and have detailed
information on the building regarding size, interior design, and facilities near by, facingr_
area and others. Eventually, buyers are able to save time on going to see the model of
house, which might be too small and many detailed are disregard. A part from thai;
buyers are able to avoid the crowds on viewing the models (Rheingold, H., 1991).
Internet has become an effective marketing tool for real estate professionals, giving‘a
competitive edge to those taking advantage of its many benefits including those of its
virtual reality aspects. Potential homebuyers are turming more and more to the Internet
over the traditional advertising. Not only buyers looking for listings, but also seeking for

real estate agents and developers.



1.1 E-Commerce

“Electronic Commerce (E-Commerce) is about the sale and purchase of gbods or services
by electronic means, particularly over the__Intemet’f (Roger, 2001). E-Commerce is a
modem business methodology that addreé_ses tﬁe needs c.>.f . orgzmizatiqns, ﬁ_lerchzi_nts, and
consumers to cut costs while improving the quality of goods and s_erviées along with
increasing speed of service delivery. M..ore‘ coﬁlmonly; E-Commerce is'_associated with
the buying and selling of information, products, and services via cﬁmputer networks
today and in the future via any one of the myriad of networks thaf _maké up thé

Information Superhighway (I-way).

When talking about E-Commerce, most people think that this means shopping online.
However, this activity actually represents oﬁly é small part of E—Commerc:e. The term of
E-Commerce also refers to a wide range of electronically mediated commerce, which
includes online marketing, brokering, auctions, barcode verification, fax and e-mail. In
addition, E-Commerce includes business-to business transactions among big corporations
ovér Electronic Data Interchange (EDI) network. However, in this report, the term of E-
Commerce refers to Internet comrﬁerce, and particularly to Web Commerce, online
shopping and electronic business transactions over web sites. Today, it is obvious that the
Web has become a significant marketplace for the buying and selling of products and

services. E-Commerce and online retail have rapidly grown and increased in popularity.



Due to a growing online population as well as to an increase in buyers’ spending amount

and a higher percentage of online shoppers, this trend will not stop in the near future.

1.2 Benefits of E-commerce

1.2.1 Introduce another Channel to Market
Business web site can take orders 24 hours a day, every day of the ‘yéa_r, and is
readily accessible to customers all over the .\;vorld. A successful business web
site can produce a highly profitable revenue stream. |

1.2.2 Lower the Cost of Order Processing
The direct cost-of-sale for an order taken from a web site sﬁoﬁld be lower thah '
through traditional means (retail, paper based), as there is no human iht_eréction
during the on-line electronic purchase order process. Also, electronic selling
should virtually eliminate processing errors, as well as being faster and more
convenient for the visitor. .

1.2.3 No Physical Space Limitations
More products can be offered with an eCatalogue, which can physically stock
on shelves. |

1.2.4 Buy and Sell Faster
Requirements, brochures, quotations, purchase orders, delivery schedules, etc.,

can be emailed within seconds to the suppliers and customers all over the world.



The whole process of buying and selling can be made mucﬁ .mdre' éfﬁcient an d
responsive using emails.

1.2.5 Boost Sales with Exports
Using web site and email as a low cost Way o.f eXteﬁdjng tﬁe géographical reach
of business marketing activities, and .t‘o devélob a global export fnarket fof
products and services.

1.2.6 Exchange and Share Data acfoss the WOrld
Text messages, documents, gréphjcs, photographs, music, Vidéo, CAD/CAM
files, and much more can be converted into data and sent as.emz.ail attachments
or presented on a web site. There are no postagé, printing ‘and packaging costs
with eCommerce communications. So, this new communicaﬁons’ method is
used to work quicker, and in new ways, with customers and suppliers outside of
your locality or country.

1.2.7 Update Employees Insta}ltly With New Policies or Procedures
E-Mail works well when communicating with colleagues v'who are off-site, out
of the country, or tele-working.

1.2.8 Hold Web Meetings (Data Conferencing)
A great way to have a virtual meeting is fo upload a document (spreadsheets,
project plans, etc) on to a web site and enable it to be viewed and edited in real-
time through the Internet. Holding virtual meetings can save significantly on

travel expenses and time.



1.2.9 Use the Internet to Improve Business Administration
With a mobile phone connected to a bortable computer, employées working off-
site can'accevss and up-date int’ernél information, such as custémer rgéords; pn'cé
lists, time sheets, schedules, and job .reports. Pro.\}iding rémbte Internet access
fo'r‘ staff makes it possible for the latest information to be at. hand, for
administrative tasks such as invoicing, empldyee whereaboUtS, and expense
claims. |

1.2.10 Introduce Collaborative Working
With fast, reliable, and cheap eCommerce communications, it is possible’for
colleagues, customers, suppliers and partners, to use collaborative workjng-.

practices to manage, share, and enhance project work, regardless of location:

1.3 Virtual Tour

Virtual tour empowers viewer to explore sample house in detail. Just with a little mouse
gesture, the viewer can move into every part and examine every aspect of the sample:
house. The viewer can scroll up and down, move left and right, zoom in and zoom oﬁt in
the virtual tour and at the same time can have an‘idea from the floor plan as to which
direction of the sample house th.ey’re exploring. And with a single click on the hotspots
in the virtual tour, the viewer can shuffle from the bed-room to the kitchen and from the
hall to the garden, indeed, any comer of the sample house viewers wishes to see. Virtual
Tours allow users to see the “whole picture” enabling them to make a qualified decision

on viewing and buying property.



1.3.1 The important of Virtual Tour
It is a well-known fact among those in the industry that rbuyers are
increasingly using the Internet to preyiew homes. Any website that *
'features. listings will agree that listings with virtualll tours are viewed 'mofe_ v.
frequently by online chsmnerS thaﬁ those with few ,.(.>r' no photos: 3
Customers interested in listing ‘tbhei'r bh'ome typfcaliy_ Iookv fori_ the Real .
Estate professional who does the most to generate leads. ' |

1.3.2 Survey on Virtual Tour | |
» 72 percent of buyers searched holuses.for sale in the Intemet,

» 46 percent walked through a house after first visiting th¢ home online.
» 78 percent viewed photos of the houses listed on the Internet. |

» 46 percent said virtual tours are useful.

» Only 15 percent of online buyers failed to use vitual tours in their.

previewing process.

1.4 Benefits of Virtual Tour
1.4.1 Buyers
» Real Estate Virtual Tours increase the chance of matching a property to
the buyers’ requirements.
» Real Estate Virtual Tours save home buyers time and expense when
searching for a property.
» Easiest way to evaluate a property prior to a visit or without visiting it at

all.



» Real Estate Vn“tual Tours are becoming the prime property listing
resource for home buyers. .
1.4.2 Property Builders and Devélopers
| P Fast technique to sell properties.
» Attract prospective buyefs frbrﬁ around the world.. e
» Show house is open 24 houfs a day, 7 days a week, 'regardles's >of time
| from anywhere with émail or Iﬁtéme’c access.
» Put on view the qﬁality of the méteﬁals and craﬁsmanship by'preparing
virtual tours for each stagé of construction |
» Display virtual tours, which sﬁppoft and expand upon the information
disp.layed on floor plans.
» Differentiate from the competition .by showing the willingness to go
that "extra mile" to gain their trust. |
» Provide an accurate representation of the property and decrease the time

and expense of showing properties in the physical world.

1.5 Problem Statement

Since the early 1990s real estate agents have lodked at the Intemét as a marketing tool. At
first the Web sites were no more than static catalogs of their listings, the more tech-savvy
agents and developers soon discovered the benefits of virtual reality to their real estate
sales. The first attempts were crude by today's standards, no more than panoramic static

photos of the homes for sale. Motion was added to the photos with scripts written just for



that purpose. Some réal estate sites added music and titles, and smﬁe even offer audio
voice over to give a more feeling to their attempt at virtual reality. Therefore, 3D Virtual
Reality Tour in Real Estate can make customers ifnagine actually being in the home
guided by the agent on a tour rather than physicaily visiting to the .house. B_ased: on.
National Association of Realtors Profile of Hbm_e_ Buyers and Sélléfs (2003), it shows
that most homebuyeré prefer a virtual reality tour of the homes. By offering virtual reality
tours of .the listed properties definitely developers can provide more listings to the buyérs,
“saving time by pre-qualifying buyers, moré showings ';o interested parties, provide an

edge over the competition, and being at the forefront of the technology.

Virtual tour is an informational website concerning the evolution of virtual reality and its

growing application to eal estate marketing.

Although the application of virtual tour was already implemented in the market but the
vast majority of virtual home tours is not yet multi-dimensional or genuinely 3D virtual
reality. Existing e-commerce applications on the web provide the users a relatively
simple, browser-based interface to access available products and also do not provide
natural images where consumers have to imagine what the real version of a computer

generated home really looks like.

Buyers are not provided with the same shopping experience as in an actual real estate.

This experience, however, can be achieved by the creation of a 3D virtual reality tour this



is proposed to be carried in this project. It also creates three-dimensionat real property
tours for the consumer market and also 1nstead of showmg the property to one buyer the
agent can reach thousands of people through the virtual reality- tour offered by the
Internet. Virtual real estate tour is that almost anyone can afford. 3D helps buyers to'
handle an object by turning it around to'see all sides of it. Depictions are very natural and
the buyer does not have to imagine What the real '._yers‘ion of a »cor.nputer generated horhe '

really looks like.

Existing virtual home tours does not provide consumers to view the property by turning it |
around to see each and every side of it. For example, detailed information on the”building

regarding size, interior design, and facilities near by, facing area and others.

1.6 Objectives

The Internet is one of the most important medium influencing how real estate is bought
and sold. Not only can potential purchasers search for an ideal property, but can also
experience new levels of convenience and time savings through the use of real estate

virtual reality tours.

The main objectives of this project are to enable buyers to view homes via virtual tours

before physically viewing the property and make qualified decision on buying the

property.

10



The specific objectives include fulﬁlling cﬁstomer’s requirements who will fully expect
the better home builder to have embraced this new techllology. Meénwhile, home buyers
can also save their time and expense when searching for a property. Home builders caxl
provide listing resollrce for buyérs, and 'alsb provide the buyers with an open show

houses 24 hours a day.

1.7.Sign_iﬁcance of the research

This 3.D virtual reality tours project is going to be a new innovative site that sells and
displays virtual real estate on a dynamic. It takes a llnique idea lo get media attention and
widespread recognition. With the creétivily of 3D virtual reality, real estate will surpass
all other similar sites, and become the next intemet advertising phenomenon. Even
though the basic components of virtual reality have existed since the eal'ly 1980s, but it
was not assembled. Today the use of virtual reality is growing. It is one of the few
technologies that al;e bounded only by the imagination. VR is. shared and objectively
present like the physical world, a work of art, and as unlimited and harmless as a dream.
When VR becomes widely available, around the tumn of the century, it will not be seen as
a medium used withln physical reality, but rather as an additional reality. 3D virtual
reality tours are important in the real estate industries. Virtual reality tours provide an
introduction to the relevant technologies and discuss future applications. The best

property will go fast.

11



1.8 Research Scope
The 3D virtual reality tour is a useful method to éell real property through the Worla '
Wide Web and achieve the real estate target market. Physical épen _housg:s_ are time
consuming for the rea_l estate agent, ‘displacé the farhily living in .the. homé, varg'.affe_ét.e.:d'
by local weather‘c_o'nditi_ons, and are costly for out‘:(.>vf town buyers.. Viﬁual vre}alit_y fOu_rs'.
enable prospective buyers to see a.home with'th_é convenience of infemet a‘cc'és.s,. with
little incremental éff011 for the realtor or inconvenience for the éeller.' Another advantage
of virtual tours is safety. Real estate agents dolnbot have to be con'cér_ned'. ab'o_ut'trying. to
monitor several people who may wander through different areas dufing a tangiBle open
house. Altematively, it is important to pay attention to how much depth of security
systems and valuables appears on virtual tours. 3D virtual reality tour will display homes
inside and out, -letting potential buyers view arhouse from room to room, rotating 360
degrees, taking a tour, as it were, without.the realtor leaving the office, or the buyer
leaving their intemet computer. This project will play an important role to make VR the

best form of presentation short of an actual visit.

12



CHAPTER TWO

LITERATURE REVIEW

2.0 Virtual Reality for E-Commerce |

Joravsky, (20.05) . deﬁnedv that Virtual Reality (VR) is a forfn of human-computer
interaction in WhiCh_ a reél or imaginary environment is simulated énd users interact with
and manipulate that world. Users travel within the simulated world by moving toward
‘where they waﬁt to be, and interact with thmgs in that wbrld' by grasping and
manipulating simulated objects. In the most successful virtual enviroﬁments, users feel
that they are truly present in the simulated world and that their experience in the virtual

world matches what they would experience in the environment being simulated.

According to Michael, (2003) virtual reality is a rapidly evolving platform displaying
information in a realistic simulation. Due to its ability to realistically sifnulate real life it
has been adopted into e-commerce appliéations. In addition, virtual reaﬁty is a human-
computer interaction paradigm, in which users are no longer mere external observers of |

images on a computer screen, but the active participants in a three-dimensional (3D)

virtual world (Patrick, M.D., 2006).

Mark, (2000) found that the virtual reality for e-commerce is much more economical than

such difficult programming. It uses special photographic techniques to truly show ‘real’

13



depictions, those that a consumer is used to seeing as opposed to ‘fake’ computer

generated models.

Virtual Reality is being used commonly on the Interr_let especially on e-Commerce web
site in order to naturalize e-shopping experience ahd also make it more interesting for the
customers. Virtual Reality can be made by creating 3D real time interaction environments

to get as close as possible to he real world (Klinger, E., 2003).

Keith, (2001) noted that real estate is a promising setting folr studjdng eiéctrdnic
commerce because it is an information-intensiVe and information driven industry,.
transaction-based, with high value and asset-specificity; marketing term diary (agents and
brokers connect buyers and sellers rather than buying or se]lihg' themselves); and

experiencing on-going information techmlogy related changes.

Virtual reality for e-commerce takes two basic forms - places and objects such as people
or products (Kessler, R. C., (1998). Places can be depicted in virtuai reality on the
intemet for many reasons, mostly dealing with the real estate market. For example,
virtual house walk-through and examination of rental properties or model homes for as
yet inbuilt neighborhoods. The consumer can see what a site looks like, tour a home or
other facility or go places fhat are otherwise inaccessible. Perhaps the greatest potential
for display on the internet using virtual reality involves showing objects. One of the

things that the web can do that a catalog can’t is allow the consumer to handle an object

14



which can be turn it around to see all sides of it or even to see the'prod_u"ct_ in 3-D? Instead
of a static picture of an object, the consumer is able to see it from all sidés (Brey, P,

2003).

2.1 Virtual Reality Tour

A virtual reai estate tour is not just a cool gimrrﬁck rezii estate agen’t.s."useT to éhow oéf ';[h'e.
technological prowess (Williams, H.E., 2004). It belps hdme bhyers to gét_ an i;'_nmed'ivate |
and efficient way to view and elirvninate".the' homes. According to the 2003 ’Nétio"nalk | ‘
Association of Realtors Profile of Home Buyers and Sellers, seveﬂfy—eight percent of '
customers wh‘o‘ shép for homes on the Internet say the most.important feature when '
searching online is quality photos, followed closely. by detailed property descriptions and
a virtual real estate tour. Customers who demand a virtual real estate tour are more likely
to be smarter and wealthier consumeré compéréd to those who do not take a virtual reél
estate tour. On a typical day, more then two million people are usjng the intemet- to go on
a virtual real estate tour, according to the Pew Internet & American Life Project. Virtual
real estate tour, however, are among some of the most common tours taken. The survey
said it's a particularly common tdol in the high-end market, whérel the b.est are
professionvally produced in living color, often with voice over as if the real estate agent is
along for the virtual real estate tour. The best part is easy to navigate, allowing buyers to
smoothly tour the listing room by room, as if walking through the home and looking up

and down, left and right.
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Through modeling the sight navigation into global model and local médel_, the user can
virtually tour the scenes (Levy, J., 1995). Virtuai téur can create a wide v.i_éw angie image
and allow the user to virtually tour from here to there‘ v;/ith a small Viéw window. This
system greatly reduces the storage space becaﬁsé_ the whole walkthr‘oﬁgh needé only

several panorama images and hot images.

2.2 Panoramic View

Chorafas; & Steinmam, 1992 found that the capturing of panoramic 360 images has
become a popular photographic technique. While a panoramic image gives an impressive
view of thé envifonfnent, many people have difficulties to understand the spafial scene
arrangement from this flat image. Applications of this are, for example, real-estate or
hotel advertising, featuring virtual tours through the apartment. A semi-automatic
reconstruction process used in which the user marks the room cérners in the panoramic
images. These can be translated into viéwing—angle measurements, from which an
algorithms can compute the exact sizes of the walls, based on a pre-defined geometric

model.

Visualization can provide a more comprehensive presentation of the scene to the user
than a flattened panoramic image where the room geometry is not visualized (North, M.,
2001). Another application could be the reconstruction of scenes in surveillance systems,
in which the objects are extracted from the video and inserted into the 3-D model at their

corresponding real-world position. It should be noted that both reconstruction algorithms
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can also be used directly with panoramic video instead of single images, providing video
textures on the walls of the 3-D model. Even for the video application, the geometry

model only has to be computed once, if the positions ofthe cameras are fixed.

2.3 3D Environment

Adém,_(_ZOOO) found that virtual environments allow users to explo‘ré‘a'ri ancient histﬁn’cal
site, visit a.new home with a real estate agent, or fly through the twisfirig corridors ofa
space station in pursuit of alien prey. The visual exberience of immersion in a 3D
environment was stimulated by rendering images of a computer model as seen ffom an
observer viewpoint moving under interactive control by the user. If the fendered images
are visually compelling, and refreshed quickly enough, the user feels a sense of presence.
in a virtual world, enabling applications in education, computer-aided desigﬁ, electronic
commerce, and entertainment. A system for real-time walkthroughs of non-photorealistic
virtual environments tackles the four main challenges of such a system interactivity,
visual detail, controlled stroke size, and frame-to-frame coherence through image based

rendering of non-photorealistic imagery.

Gross, (1999) noted that existing technology and standards allow the creation of three
dimensional, virtual-reality browsing experiences. Such an interface may be more
attractive and natural. In particular, with the increase in electronic commerce, the creation

of virtual reality shopping seems of potential value. However, there are substantial



challenges in the use of existing virtual reality tools to create a real estate tour. The main
challenges are the substantial size of the representation of the space, difficulties of
navigation using typical Ul devices, and support for interconnecting séparately designed

spaces.

Real estate tour is an integrated solution for creétion, online operatioh and navigation in
three dimensional. It enables continuous navigation between separat_ely designed and
incremental loading of spaces and obj'ects as _neevdecli.. Furthermore, real ésfate tour obffers
simplified navigation with less decision making via an automated Walk modes (Satava,

M.V., 2000).

2.4 Internet-based virtual reality

Orsi, (2001) noted that the Internet has become an effective marketihg tool er real estate
-professionals. P(;tentiai homebuyers‘ are turning mére and more to the Internet over the
more traditional advertising. Great majority of homebuyers prefer using Intemet beg:au._sre'
of the time;saving factor. Buye;'s seeking information on the Intefnet spent three weeks
less time 100king at houses and their counterparts using traditional methods. In the early
days of Internet marketing, real estate mimicked traditional advertising which a written
description of the home along with one or more photos. As technology advanced, the
virtual tour consisfed of panoramic, 360-degree views, a method used by the majority of

real estate web éites.
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The growth of commerce on the Intemet has attracted special interest. Since the Internet
is a public network, and increasingly ubiquitous, it neatly addresses the problem of
connectivity between potential trading partners (Neches, et al., n.d.), extendihg even to

the general consumer.
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CHAPTER THREE

METHODOLOGY

Leading technology, skilled professionals, - and flawless ex_éCution are essential

components for creating effective web-based solutions. Equally irnporta.nf are the

thorough planning and careful oversight that bring web development projects togethér.

To do a business on the intemet, one of the most important aspecté of businesses success
is web site. If the web site doesn't look .prd'fessibnal, no matter what pfoduct is being |
offered, the chance of success will be minimal. The appearance of a website plays an
important role of success. Product or éervice will 1itera11y be judged by the appearance of

website. Poor web design is one of the leading causes of small business failure.

Web pages can be created in a number of different ways, such as:
® Plain text using HTML language
@ Using Internet Assistant in Microsoft Word

® Using a web page editor, such as FrontPage, Macromedia Dream weaver, Page Mill

3.0 Five requirements of an effective web site

These five basic requirements in web site design methodology will dramatically increase

the probability of having an effective web site.
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a) Alignment

Alignment-is the process of ._insuring that all processes in the businéSs including
web site are aligned with business gdal;. Without alignmen@ it’s impossiblé to
have an effective web site. Even if it works greét, it’s not goi'ng‘to be much help

to the business.

b) Clear Pﬁrpose

Each section of the web site must have a purpose that is élearly understood by the
site visitor. Purpose is the foundation of each site section. Purpose defines the
look and bfeel (graphic design) and the content of the section. Having a clear
purpose helps to create this content and it helps the site visitor understand what
the site is about. Web site must clearly define its purpose. Shouldn’t let customers

try to figure it out for themselves. They will probably get it wrong.

¢) Create Action

Every web designer will agree that navigation is one of the most important
aspects of good web design. However, most designers view navigation as only the
links and buttons that allow people to find information they are looking for. The
true importance of navigation is insuring that the site visitor knows what is
expected and what action are required. This is not the traditional “direct
marketing” call to action. Rather, it is insuring that the “purpose” of the site

section is clear and that the correct action is clearly defined. The vast majority of
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site visitors appreciate knowihg what is expected. They enjoy' héving a path to
follow. Even those who consider themselves 'ﬁ'ee_thjnkers and prefer finding their
: QWn way appreciate it when the information they are trying to 1ocatc is clearlly

defined.

d) Relationship focused content

A relaﬁdnsﬁip is required for any transaction to occur. In the bhysicai Werd thls '
relationship is taken for granted. Someone walks into a btjsiness, talks to a sales
.person, experiences the environment and hakes a purchasg. In the virtual world
there is no person to help create a relationship. In fact, the,virtﬁal world is fhe
home of non-relationship, where a user can wander anonymously around the site,
purposefully avoiding the creation of any relatiohship. This makes it abs’olutély
necessary to focus the content on creating and enhancing a relationship thatz isa

connection between the site and the user.

e) Measurement
Without measurement cannot methodically improve a web site. Effective

measurement tells that a web site is helping meet the business goals.

To build a successful web site specific methodologies are required. In developing 3D

Virtual Reality Tour, Web Page Development (WPD) methodology which was developed
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by December J. (1996) was selected in order to produce such a best web pages. Figure

3.0 shows December’s WPD methodology.

December’s methodology is based on the idea that web development can benefit from ‘
knowledge and skills in many areas and'a_ttention to six processes and six web elements.
Key to this methodology is a view of the web as a medium with uniqué chaxacteriétics

and qualities.

Developing information for the web requires a focus on meeting user needs. To
accomplish this, December’s methodology involves six elements and these six

continuously ongoing processes:

a) Planniﬁg

b) Analysis -

¢) Design

d) Implementation

e) Promotion

f) Innovation.
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Figure 3.0: December’s WPD methodology

3.1 Planning

Planning is the first stage in developing a web page. Planning is a procéss of choosing
among competing opportunities for communication so that ovefall goals for the web can
be set. These goals include deﬁniﬁg and gathering information about the audience,
purpose statement, objective list, web specification and web presentation as illustrated in
Figure 3.1. Planning also is done for domain information through a process of deﬁriing
and specifying the supporting information that must be collected, how it will be collected,

and how the information will be updated.
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Figure 3.1: The Planning phase

3.1.1 Audience Information

Audience information is a store of knowledge about the target audience
for the web as well as the actual audience who uses the information. In
developing audience information, it is a need to answer the question "who
will use this web?" Oné method to generate this information is more about
the audience's background, interests, proclivities, and all detail helpful to
shaping the information to suit the users' needs. All this information might
not be complete at any time during the web-development process unless a
store of information develops over time. The audience information might

be very useful and accurate at one time and it then might pass out of

currency as different users stait accessing the web.
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Audience’s targets have been identified in this phase. The content of this
~ web site must fulfill homebuyer’s nee.ds’ that Have -riot enough of time to
make right decision at right time regarding which_.h;)use_t;) pﬁrchasg.
When homebuyers access fhe homé mo_dels.via vi.rt'u'a[ home tours, they

can save their time and travel expenses in looking around for new houses.

For those homebuyers with extremely stretched corrirnitmerit, thié web 's‘ite
really makes sense for them in a way where they can sfért hunting for new
houses on the web. So basically, audience information giving some idéas
on how to design a site and what are the contents to include in this web

site.

3.1.2 Purpose Statement

The purpose statement is an expression of the reason for and scope of the
web's existence. It is a must to have a written purpose statement available
at all times during web development. A succinct statement of this purpose,
however general, serves as a guidepost for the web-development

processes.
This web serves more specific purposes for the homebuyers such as

offering online house booking system with relevant information and

offering exclusive sewvices where homebuyers can walkthrough the new
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house with 3D motions in any angles tum the pfoperty ar_ound, zoom in

and out before making their final decision.

3.1.3 Objectives lis_t |

The objectives list flows from the purpdsé st.at.e_:ment and Silines the ‘
specific goals the web shbuld -aCcofflplish. An objective _statemeﬁt based

on the purpose used in the.‘preced'ing paragraph,_the objecti\v/e. statement
changes as the purposév of the web ¢hanges, but also as the inforrﬁ_ation |
about the audience changes. Sbme' possible objecﬁv&s' inc.lude" business

objectives, information objectives, functional objectives, user interface

objectiVes, development objectives, operational objectives and quallbity

objectives.

This web site was developed based on business objective. It consist of
advertising new home, draw potential buyers, improving customer service

and .increasing company profit.

Business objective can be accomplished ;/ia this web site by péfsuading
homebuyers that 3D virtual reality tour can accurately expose the house
that buyers wanted to buy. Meanwhile homebuilder companies can survey
whether the house design meets buyers requirements through 3D virtual
reé]ity.. This will later on help homebuilders to cut cost and increase their

profit.
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' 3.1.4 Domain information

Once objectives are set, the »n‘e'xt stage is to gather domain information‘l
" which supports the objectives. Domain information 1s a céllection of
knowledge and infomiatipn ébout the subject domain the Wéb covers, both
.in terms of information provided to users of the web and information fhat

the web developers need.

For example, this website'. which offers new house for sale consists of
information like price, specification, property listings, and floor plan.
While not all the information would necessarily be made available to the
users of the web, this délnain knowledge may be helpful for the web
developers to have so that they understand how this kﬁowledge is
structured and the vocabulary and concepts associated ‘with it. Often,
domain knowledge makes a good complement to the information the web

already offers.

3.1..5 Web specification

Web specification is a detailed description of the constraints and elements
that will go into the web's design and implementation. In this web site, the
specification statement specifies what pieces of domain information will
be presented as well as any technical or policy limitations on that

presentation. For example, one part of a specification might state that the
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graphics at the site must be under a certain size or must be a certain

format.

3.1.6 Web presentatioh
According to the web site; the web presentation is 'by‘ which the |
information is delivered to the user. The presentéti.on. ié the result .of
design and implementation processes that build on the wéb Speciﬁcatior_x.
In these processes, creative choices are méde ambﬁg design and
presentation techniques to achieve the web speciﬁcaﬁon; c;onsideratioﬂé

for efficiency, aesthetics, and known web-usage pattems also are made.

This list of the elements involved in tﬁe web-development methodology
- shows that there are many interactions and relationships among them. In
fact, all the elements depend on the best information being available about
the other elements in order to be successful. Similarly, the elements

interact with the processes of the methodology.

The web presentation which web's information is delivered to the user
essentially the sum total of all the HTML files plus associated multimedia
files or other software (CGI, Java, or other) to support the web. The
presentation is the result of design and implementation processes that

work within the web's specification.
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3.2 Analysis

Analysis phase ibncludes the process of gatherinéand comparing_infonnation about the
web and its operation and use in order to improve th_é web's overall quality and to identify
problem areas. Web analysis intend.evd to check web elements (audiehcé_information,
purpose and bobjective statements, domain inforfnation, web specification, and web
preséntation) and performance (information about how users have used or are expécted_to
use the web). This analysis process covers the techn.ical' validation of a web's HTML
implementation as well as analysis of the web's planned or existing content and design.
This process also touches on usability énd style issug:s. Because of the dynamic
information environment in which a web operates, these ongoing efforts to evaluate web
quality and usability become the key to increasing the effectiveness.,of an organization's

web communication.

This information analysis process also involves gathering information about other
competitor webs that may be accomplishing a similar purpose or reaching a similar
audience. When performed with the other people involved in web development
processes, web information analysis serves as a check of the web's overall quality and

effectiveness.

Figure 3.2 shows an overview of information useful in analysis. In the figure, the web's
elements are in rectangles, and supporting or derived information is in ovals. Key
checkpoints for analysis are shown in small circles, labeled A through F. At each

checkpoint, information about the elements or information derived from the web
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elements will be compared in order to see whether the web is working or will work

effectively.

The key to the analysis process is that it is meant to check the overall integrity of the

web. Results from the analysis process are used in other processes to improve the web's

performance. If analysis of the web's domain information shows that it is often out of
date, for example, the planning process needs to be changed to decrease the time between
updating the domain information. The analysis process on the web's elements helps all

processes of web weaving work correctly and efficiently.

server statistics benefits, results

Figure 3.2: Information useful in analysis
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3.2.1 Entity Relationship Diagram

- Credit Card |
"Upload files - -

Buyer

Property Name

Home Type

Bedrooms :
Bathrooms .
Price Range

Gross monthly income New House

Figure 3.2.1: ER diagram representation of the home buyer and new house entities, and
the sale relationship between them ’

Figure 3.2.1 represents the entity Relationship Diagram (ERD) for Dream Home. There

are two entities that are buyers and new house.

Buyer can access the new house information such as home type, location, number of
bedrooms and bathrooms preferred and price range which is stored in the new house data

store. After accessing all the information buyers may choose a new home to buy. Then
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buyer can take a virtual walkthrough tour of the house that is kept in the Virtual data

store.

Once buyers decide to buy a house, personal.'d_é‘ta.ils such as nanie; IC number,.‘c‘:(l)ritaCt‘
number, email, address, monthly gross ing_:ome,‘pro.pel“ty name and lot number need to be
uploaded. Required house will be matched with iﬁcome obtained By the buyers. If i,t is
affordable buyers can proceed to book the.h'ouse by making credit card payment (deposit)
and finally upload the relevant documents for loan purpose. Otherwise, there Wﬂl be a
message saying that the buyer’s income does ﬁot match with the price range: and option

will be given to choose some other houses.

3.3 Design

Design is this process of creating a map of the relationships among pages of the web and
the look and feel of individual pages. The design stage includes taking into consideration
about how web components will accomplish the web's objectives. A web's design is
essentially its look and feel. A good design should take into account all the web elements-
audience information, purpose and objective statements, domain information, and web

specifications and combine them to produce a plan for implementing the web.
In developing this web site a repertoire of techniques for packaging, linking, and cueing

information using one or more design methodologies was made. Throughout this process,

they should be sensitive to users' experiences of the web's information space, texture, and
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cues. Very practical issues are involved in design, such as considerations for inline
images and graphics, how much to put on a single page, and which text or images should
be made a link as opposed to which should not. The design procesé, however, is just one

process in the interlocking web development processes. -

The web design process (as shown in ﬁgure 3.3) takes infonnaﬁon f_rofn ail. elements of
web development and combines them to produce a look and feel désign that then is used
by the implementation process to create a Worldﬁg web. By separéting the design from
the implementation process, information about the Web's structure and operation can be
cast in a hypertext, language independent form. Whereas the design process ié influenced
by knowledge of what is possible in the target design language, its product can be
implemented in any language that can capture the featﬁres used in the design. In this way,
this design process can be used with successors or alteratives to the widely used

HyperText Markup Language (HTML).
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Figure 3.3: Design process

3.3.1 Web design methodologies
In developing this web site, three types of approaches were chosen.

All the typés are explained below.

3.3.1.1 Top Down

In the top-down methodology, web site is stafted with a front or
top page (oﬁen called the home page) for a web and then branch
off from there. Prototype holder pages thét contain only minimal
information but hold a place for later development in the web
might be created. The benefit of the top-down approach is pages
can be developed according to one central theme or idea. This

provides a good opportunity to affect the look and feel of the
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whole web very powerfully because all | péges- are designed
according to the top page 10_6k and feel. A good way to do this is to
design a set of templates for types of pages in a web and use these

during the implementation proéesS.

3.3.1.2 Bottom Ub
Web designers know how specific pages will Jook and wox'k, '
working from these spéciﬁc’ pages to the top page might be the |
way to proceed. This is paﬁicularly true if tﬁey already .have
existing pages as a result of the development of some other web or

service,

[f web designers have no pages from which to start, they can begin
by designing leaves or pages that accomplish speciﬁé objectives
and then link them through intermediate pages to the top page. The -
benefit of this design is that _the designers aren't constrained by the
sfyle of a top page in the leaf pages. Instead, .they design the leaf
pages in exactly the right style based on their functions. Later, they
adjust the pages to create a common look and feel for the whole

web.
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X515 Incrementa‘l/Ih-Time

Similar to the tc.)p—dbwnv and bottom-up approaches, the
incremental/in—tifne approéch;devevlops pages "just 1n time" when
they are needed. An initial home page might bé heedéd as Wéu as-

- specific leaf pagest‘hat. ifﬁplemént particular objectivés. ,Thése are
creéted and linked w1th the.und'erstanding that iater, intérm;:diate}
pages might be ad_ded.‘ This works well if web developers want to
very quickly have a working web that grows increméntally rather

than deploying all at once.

3.3.2 Creating User Interface
Microsoft FrontPagef 2003 is an auto generated web development
tool used to develop this web. site. Web site created without
programming and also without installing wéb server on the

'computer.

Microsoft FrontPage 2003 offers both desigﬁ (layout) and
development (programming) subport. Sﬁppor’ts all major server-side
scripting languages (ColdFusion, ASP, PHP, JSP), Javascript, XML,
and ASP.NET (VB.NET and C#). Integrates well with Adobe Flash

and Adobe Fireworks (both formerly Macromedia).
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3.3.3 Creating 3D Virtual Reality Tour
3D virtual reality tour was déve]oped by using LightWave 3D 9,

Pixmaker Pro and JavaScript.

LightWave 3D offers modeling and scene set-up, anci anhnatioh and
rendering, whjch is héndled by two separété "but"‘ discreet
applications: Modeler and Layout. The camera rsy'ster'n also offeré a
completely new set of camera_typés. The Advanced Camera can‘ be
set up in a bewildering vém'éty of ways, and it’s safe to ‘say that ﬂo
other 3D program offers the same flexibility. Theré aré more
features such as Time Sweep and Ray Start. Practically any physical
camera lens can be simulated; or a range of seemingly impossible
effects. The surface of a mesh object can be rendered to create a true
spherical camera using a sphere object that load into Layout._ There
are scores of other useful new features hidden away in LightWave 9,
including a new node-based surfacing system, OpenGL 2.0
implementation in Layout and general workflow enhancements such
as the automatic content directory feature, which enables to load
scenes from other locations without having to set the content
directory first. LightWave continues to be an impressive 3D
animation and rendering package. It also helps to maintain its

position as a favorite among artists and studios alike.



JavaScript was added | into this web site. JavaScript is a simple
‘language used to deveiop dyﬁmhic (interactive) béhéviof in elements
of the Web pége. These scripts can easily be embedded into HTML
- document or actually éréate a’H'TML document. J avaScript is élsb a
dynamic scripting language | sﬁbporting prototype. base_d ébjecf =
construction. The bésic syntaf( 1s intentionally similar to thh JaVa.
and C++ to reduce the number ;)f new conceptsfejtqu'ired to Iéar'n the

language.

Pixmaker pro was'selected to create panoramic views in this web
site. Pixmaker extends an immersive user experience that simulates
three-dimensional objects and places. In pixmakér, user interactivity
is enhanced because user can control panoralﬁas by clicking and
dragging'various hot spots with the mouse. Pixfnaker panorama lets
user stand in a virtual place and look around. It provides a full 360
degree panoramé and the ability fo tilt up and down a full 180
degrees. The actual horizontal and vertical range, however, is
détermined by the panorama itse]f. To look left, right, up and dowﬁ,
user simply drags with the mouse across the panorama. Pixmaker
allow user to “handle” an object, so user can see it.from every angle.

User can even rotate it, tilt it, and tumn it over.
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~ Virtual reality information is typically stored as a panorama, made
by stitching many images together so they surround the user’s

viewpoint or surround an object that the user wants to examine.

3.4 Implementation

The goal of the Implementation phase is to create a polished and fully functiénal web site.
that will be deployea and used by people in the target éﬁdience. All of the code, graphiés,
and HTML are thoroughly tested, both individually'v- and together as a whol'e, to ensure |
that the web site works as intended and will download quickly. Al‘l of the content is also

checked for accuracy.

Instead of developing the entire web site at once and waiting until the very end to deploy,
select parts of the web site are created and deployed incrementally. The most importaﬁt
functions and subsides are developed first and rhade available for use to early adopters.
The feedback from these people is used to drive the immediate design and development
of the rest of the web site. Staged development must be handled carefully, though,
because if the web site is rolled out too early and shows a lack of content and polish,

people may avoid the site later on.

A web implementer creates hypertext markup language (HTML), Common Gateway
Interface (CGI) programs, and/or Java scripts and/or applets. The implementation process

resembles software development because it involves using a specific syntax for encoding
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web structures or a programming language_ in a formal language in computer files.
Although there are automated tools to help with the construction of HTML documents, a
thorough grounding in HTML enriches the web implementer’s expertise.'Figure 34

demonstrate implementation phase in WPD methodology.

Implementation process

Figure 3.4: Implementation process

3.5 Promotion

Promotion is the process of handling all the public relations issues of a web. These
include making the existence of a web known to online communities through publicity as
well as forming business or other information relationships with other webs. Promotion

may involve using specific marketing strategies or creating business models.
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3.5.1 Web business Model

Web is growing as a placel“./here_ businesses reach audi‘ences. Wayé of
reéching and supporting customefs ’.on‘ the weB are emerging and‘evolving.
An initial presence on thé web ‘.se.ry.e’:sias an organization's base ﬁorﬁ Whjch.'v

to expand and evolve other services.

The act of web promotion is to increase the web's radiance; or the links
that go into a web, giving potential buyers a way of locating a web.
Quality also is a consideration; reaching the target audience, not

necessarily everyone on the Web, is the primary goal.

Thrqugh service, publishing, sponsorship, or advertising, a web can meet
the needs of potential buyers. The buyers on the web take part in
information, communication, and intcraction on the Web. As part of this
activity, they have a cone of attention, or a region of .web space of which
they aré routinely avséare. Doing busiﬁess onthe web, then, im)olvgs teking
part in activities and integrating a web with existing and evolving

communities of interest. Figure 3.5.1 illustrates web business model.
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Figure 3.5.1: Web business model

3.6 Innovation

The innovation process works closely with the other processes of web development. In
fact, innovation' is a complement to each of tﬁe web development processes. It draws
information from them about the current web and identifies new needs for the we.b to
serve users. No one person on a web dévelopment team is designated as the single web
innovator. Instead, all the team members participate in innovation. Innovatién involves
using a variety of techniques and strategies that evolve as web developers gain

experience.

Innovation is a creative, dynamic process that can't be fully encapsulated in a series of

how-to steps. Instead, innovation is a repertoire of skills in creatively monitoring and
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understanding user needs and developing web structures to meet thoé_e needs. Because the
World Wide Web is dynamic, highly enmeshed, competitive, and oﬁen a continuously
available, global service, developing a web never stops. The information space in which a
web operates cehstantly changes, and, possibly, thevkdomain infonﬁgtioﬁ of a vlveb.
changes. The amount that a web changes d'ebends_ on users' needs, t_hé nature of the
domain informatioﬁ, and other factors such as the growth of competitive Webs. The key 4
to approaching this need for continuous developrﬁent is to keep all web development
processes operating. After plans are made for a web, those plans should be reevaluated
and adjusted to new conditions. All fhe me‘_thodologie_s such as planning, analysis, design,
implementation, and promotion of a web need to integrate with each other in order to
accomplish many tasks, and continuously strive to improve the web for the good of the

user.
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CHAPTER FOUR
RESULT
4.1 The flow of Dream Home Web site |
- For this research, a web site called Dream Home was developed. Dféaﬁi Horf_le p]ays: a‘
role as a homebuilder. It publishes listingé of new houses and als'o_ upéoming pfojecfs.
Home buyers can browse through the web site via 3D impressions. Buyéré could also
view the whole unit through a 360 degree panoramic view. Once the houses meet buyers’
requirements, then they can straight away book the house through online. At the same
time, Dream Home will help to calculate whether the house selected by the buyer

matches their gross income or not. Incase if the house chosen is not affordable, then it

will give another option where buyers can afford to pay the monthly prayment.

Dream Home web site was developed in order to allow home buyers to view and choose
new house, eliminating time consuming trips to the show house session. This web site
also provides valuable and up to date data compare to the traditional house selling

process.

4.2 E-commerce business model
Dream Home in this research implements Business to consumer (B2C) e-commerce

business model, which is illustrated below in Figure 4.1 below. B2C e-commerce refers
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to the emerging commerce model where bﬁsiﬁesses /companies and consumers interab_t
electronically or digitally in some way..In a typicél B2C flow of in_forr_nation between
Dream Home and home buyers typically is through .the medium .of' _Int‘emet.' BZC e-
commerce reduces transactions costs (partic‘u.lar_]y: search costs) by incr'ea"s.in‘g héfne
buyers access to information and allowing buyérs '_t_ovﬁnd the most cqmpetiti\}e. priée fora -

product or service.

Flow of Business and Consumer

Consumer : Dream Home

A
v

Flow of information

Figure 4.1: Business to consumer (B2C) e-commerce business model

4.3 Snapshots of Dream Home
4.3.1 The main page
The main page includes some search criteria which need to be chosen by the
home buyers. For example, buyers need to select
= House type (single storey terrace, semi-detached or double storey)
= Location

= Number of bedrooms preferred
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= Number of bathrooms preferred |
= Price range

Figure 4.3.1 below illustrates the main page of Dream Home web site.

Vi o Dioan ama
[ e s e

Ore n 004 of prov . e 2 304 gmono-
mins o vtaih e etk consamens. T, & news Fusion of ewal ezt s sgencas et belevy in ke & dFererc vig R sardicw ba badh
o - ks 3wt o ol on iz pinde, Making Your Hame Cux Friordy.

' House Type

. tncalion

 Bedrooms 1

-~ Bathrooms : 2 o
Price Range | Bwiow RNICCOEE

s Sl B

Dure 3 5 ; : L M Cewas 0% -

Figure 4.3.1: Index page of Dream Home

4.3.2 House listing page

Once buyers key in all the criteria in the main page, the next page will display the
results that matches the requirements. Buyers can find all the listing available for
that particular search. Figure 4.3.2 shows the search respl_ts based on buyers

selection.
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Figure 4.3.2: House listings

4.3.3 Floor plan

Home buyers need to click on the 3D Virtual Tour button in order to have a close
up view of the selected house. A floor plan will appear and buyers can have a
look on the living area, bedroom 1, bedroom 2 and kitchen one by one. If buyers
wish to have a quick walkthrough of the whole unit then they can click on the

flythrough button.
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Plerse click the rooms to view the Panaromic view (360 degrees view of the room}

4

BEDROOMQ = - <

/ \ { .: ; E KITCHEN | |
== = ; {olo

[l
BEDROOM 1 o

Figure 433: Floor plan

4.3.4 Virtual 3D walkthrough

Dream Home uses virtual reéiity technology on its web site to display three-
dimensional (3D) new house to home buyers. Virtual home model enables buyers
to walkthrough three-dimensional replications éf homes. Home buyefs can feel
the 3D walkthrough by clicking living area, bedroom 1, bedroom 2, kitchen and
so on the floor plan. Instead of viewing ﬂle 3D panoramic view separately buyers
could also click on the flythrough button which will take the buyers go around the
whole unit in and out. Appeﬁdix A includes figures 4.3.4a, 4.3.4b, 4.3.4¢c, 4.3.4d

and 4.3.4e showing the 3D panoramic view.

4.3.5 Online booking
Home buyers need to submit some important particulars such as name, IC

number, contact number, email, address, monthly gross income, property name
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and lot number via online. Buyers cén also book the preferred House via online by._
paying the deposit using a credit cérd.' Once booking done, bﬁyers heed to upload

some relevant documents in order of loan arrangements. ‘Latef' buyers will be
contacted by the respective staff fo'r_ _ further brocess. Aﬁpcnc_ﬁi B consistsi of '
ﬁgureé 4.3.5a,4.3.5b, 4.3.5¢ which illusﬁéteé fhe process of online house booking

in dream Home web site.

4.3.6 Loan and Financiers

There are also information based on the list of financiers (banks) available énd the
types of loans provided by eéch bank. Home bﬁyers can always have a look at this
information in order to apply for housing loan and get their targeted dream home.
Figure 4.3.6 shows the financier’s c.ietaills. |
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=
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STEET
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(P8}, 754 Therdamet N 5 <iF .04 a.00
e Teomrs: U R Mo 3 0.00 a0 00

e & i 000 .08
Extremely o gy o0onve1.25] e £ ] 500 L
| Flexitle &
34 tre o
Appraval DOYT-H), 8 £ i g 000 300
Loan
v £.00 o6l
e " o 560
Rale Lyan

Lenanst
Loan

Figure 4.3.6: Loans and financing
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4.4 Web design
- In e-commerce, the first impression will give the best impression to the customers. It is
essential for a web site to make it easy navigation for customers in order to find what -
they exactly want to buy.
-
4.4.1 Flowchart of the Dream Home website
- - .
A flowchart was derived in term of getting clear picture of the requirements of the
- project. Figure 4.4.1 illustrates the flowchart for Dream Home.
- Dream Home
[ .
I ] i | I a7
™ About us Contact us Virtual Tour Loan & Buy a home New Projects
(3D) Financing
-
Property Listing Hibiscus
. = Elite
g [ | iyt
Single Storey Semi Double
Terrace Detached Storev
: Personal
i .
l details
| | J
Tricia Valencia Rose Daisy Jasmine Orchid ; .
- Elite Elite Elite Elite Credit card
Floor plan Floor plan Floor plan Floor plan Floor plan Floor plan Upload
r J Documents
'r Virtual Virtual Virtual Virtual Virtual Virtual Success
Tour Tour Tour - Tour Tour Tour
4 Figure 4.4.1: Flowchart of Dream Home web site
i
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Dream Home links buyers to such pages as listed below:
= About us

= Contact us

= Virtual Tour (3D) v

= Loans & Financing

= Buy a home

= New Projects

4.5 Generating 3D image and panoramic view

Appendix C showing the process of generating 3D image and also panoramic view.
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CHAPTER FIVE
CONCLUSION

E-commerce involves carrying out business over the Internet With.the 'ass'isfance'of_
computers, which are link¢d to each other fbrming a network. To be speciﬁc. e-commerce
would be buying and selling of goods and services and transfer of fundsvthrough digital
communications. E-commerce helps reducé the delivery time, labor_cést. and the cost |

incurred in the following areas:

¢ Document preparation

¢+ Error detecti.on and correction
* Reconciliation

* Mail preparation

+ Telephone calling

+ Data entfry

+ Overtime

+ Supervision expenses

Shopping on the Intemet is the flexibility to place an order at a time suiting the buyers.
The Internet is an exciting tool that not only puts vast information at buyer’s fingertips
but expands their shopping options like never before. Now, with only a few clicks of a ‘
mouse, buyers can go online to buy just about anything they need no matter from

foodstuft, airline tickets till booking a new house.
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Home buyers are becoming much more Web .savvy. 60% of home buyefs are using the

Internet to get home buying information.

Virtual home tours in general, are taking‘ offas a popular way to s‘ell réal_. estate thiough
the World Wide Web. Virtual home tours have be.COme one of the most importaﬁt tools
for selling a house. 92% of home buyers. consider the addition of property photos to an .
online listing to be very important. Tfaditibﬁal oben houses are labor intensive for the
realtor, displace the family living in the home; _aré affected by local weéther conditions,
and are costly for out-of-town buyers. Virtual home tours enable prospective bﬁyers to
see a home with the convenience of intemet acces.s. Virtual home tours are a great way
for buyers to see multiple homes at a distancef Currently, it provides information on
current and potential applications of virtual reality technology. Currently, most virtual
home tours onlin.e are just videos than pan across the exterior or rooms of a house.
Instead of that this project allows virtual reality home.tours to explore the home three-

dimensionally and interactively.

The main strength of virtual reality tour is that it generates something new and differenf
where home buyers can really see without considerihg where they are. With the concept
of interactivity, virtual reality tour allow Buyers to navigate and explore 3D images.
Buyers can turn all the way around an environment, taking their time to stop, go back and
even zoom in. The tours provide an accurate and realistic experience in order to ensure
buyers get closer to that environment as possible as they can without being there

physically.
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5.1 Fulfillment of the web site

The Internet is becoming a major factor in'searchi.ng the majority of properties listed for
sale. Rather than merely viewing a small exterior photo and a pléin text description,
Dream Home web site allow home .b_uye_rs' to see full color 36d° views of ' brépeifties." :
Dream Home is a 24 hours open house available online Without agen;cs. The dévelopmént

of the Dream Home web site in this research is expected to fulfill home b_uyers_’

requirements. For example, home buyers are very busy with their céfeer and don’t have‘
sufficient time to go around and search for houses. Buyers need not have to search for"
agents or brokers and waste their money and time. What they have to do is just browse

the web site and make online booking if the property listing matches their preferences.

Besides that, by using virtual reality technology in e-commerce applications, this research
increases the degree of interactivity by selling houses through online. Virtual
walkthrough feature which is offered in this web site replaced traditional home selling

method.
Dream Home web site enables out-of-town buyers to make qualified decisions efficiently
and conveniently because now they have the ability to visually walk through the property

without having to be there.

Internet homebuyers become more educated and invest significant time investigating the

housing market and financing options. By the time home buyers contact a home builder,
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they have a good understanding of what they want, where they want to live and what they
can afford, they tend to look at fewer homes and buy faster. In other Word, home buyers
would choose the neighborhood they want to evaluate, narrowed their. choice of homes,

come up with a list of homes they want to see, and understood what they can afford.

Dream Home web site could reach more buye’rs with the virtual tours than with any other
comparable product or service on the Internet. It also offers home buyers the chance to
take a virtual tour from anywhere with Intemet access no matter from their home, 'ofﬁc'e‘

or from any remote location.

5.2 Limitations of the Research
A number of limitatibns and constraints had been pbinted out throughout the research.
(1) No sound effect
Dream Home web site does not include aﬁy soft audié as the background
music to make the homebuyers feel more accompanied.
(i)  Walkthrough is too fast
It has been noticed that all the walkthroughs for singlé storey terracé,
semi-d and double storey houses which are available in the Dream Home
web site are extremely fast. The speed of walkthrough shéuld be reduced
in order to make the user feel more convenient when they walk into the

respective houses.

56



5.3 Future Plans

Since Internet has been chosen as the promotion tools, there are few.things need to be
considered in order to make the web site more attractive and worth Viewi.'ng. Additional
elements such as sounds can be added on to the wéb s_ité. Dream Home web site must be

the best web site among the competitors in future. |

Instead of these, another element also can be added to the web site that is the user’s
feedback column. So that, improvements will take place based on the feedbacks or

comments given by the users.

The process of creating something different from the others requires greater knowledge
and specialty. This is where an individual proficiency plays an importaﬁt role. The
combination of several expert will eventually create something different which not many
people able to do.v Flash animation can be embedding into the web site in term of '

emphasizing the tremendous features that the software holds.
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Figure 4.3.4a: 3D panoramic walkthrough —Living area |

Figure 4.3.4b: 3D panoramic walkthrough —-Bedroom!
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Figure 4.3.4e:Flythrough of the whole unit
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Figure 4.3.5a: Personal details
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Figure 4.3.5b: Credit card information
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Figure 4.3.5¢ : Uploading some important documents Hr loan application purpose
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Figure 4.6a : - The plan is drawn using Adobe illustrator
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Figure 4.6b: - The wall part is export to *.eps format
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Figure 4.6¢: - The plan imported intoLlightwave 3D modeler
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Figure 4.6d : - The wall plan is extruded to get the 3D wall of the house
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Figure 4.f - Further ste
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Figure 4.6h: The 3D model is saved and brought in to Iitwave 3D Layout to do
animation. The camera is set to position.
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Figure 4.6;: Stitéhing the images using pixmaker pro
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