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This research presents applications of Virtual Reality (VR) Technology in the design
stage by Constru_cting a- Virtual Model (VM) of a building selected as a case study: the five-story
'-.bu.ifdir_tg'for the Department of Civil Engineering which will be constructed over the existing two-
. sﬁbry faboratory building. In this study, the proposed VM is developed or ihe normal personal‘
computers in order to be applicable tc any contractors. The objectives of this research are
1)':t0v identify advantages and limitations of VM applications as  communication toois in design
stage.,'2) to present how the VM increase communicaticn capability among the design parties,
3) t.o.recommend an improvement system for betier utilization of VM for the construction, and
: .__,__4} :to_provéde' step-by-step procedures to use the VM starting from the selection of the software, the
Constfuqtién_of the VM, and the application as a communication tooi.

The result shows that using VM in the design stage is able to assist the designers in
; ,:disco_vermg the unforeseen obstacles, which may occur during construction stage. it also helps
the a'roh_iteot, the engineers and the owner to clearly understand the designed facilities and
" sgpﬁorts them *o be able to consider the proposed building in various aspects. In addition, the VM
provides a better communication among the architect, the structural engineers, foundation
enginé'er_, the construction expert, and the owner. However, the disadvantages of the VM are the
ability to show the detailed dimension and to dispiay the: real atmosphere compared to
~ photographs. The limitations can be solved by using the integrated method which is the use of VMM,

2D digita! drawings, and digital pictures.
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CAD Package

l— ______ 1 Rendering Package
|| cao ab || o ———— -
l Drawing |—p{ CAD I I Default Well | VR Package
! Model }_H Rendered-{jRendered | — — 1
| e E—' ] Moge Moder ‘11 ; Crude Optimized| |-
x e — [ b| VR b WR |
| Model Model I
|

Nownstream Translation Process

7191 2.1 nevuaumislunsuddasdiayaantersiund CAD lds VR

(Whyte ef al. 1998).

() maudasdayaviraluwmasainidsunsy CAD lilifluuuudnanuaiauadelneld

unsudaslunisutasdiays (Rendering package) fnmaiznnsutasdanauuuiitsznay
Taunsudantunisu Y g packag 1

sasaudunauduliun Funauusnidunisairedayauiusufifuullsunsy CAD dunau

aaufluntsdedaya (Export) lufelilsunsudesluntsutlasdays (Rendering package)

ev =5D_
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a) a library approach b) Simple translation c) a database approach

| Kit of |
i a
I I
| D —» VR I
i D > Building | |
| |
! I
| I

[ cap [ other |

e i, e e e e N i L
n | Tr _\
S CAD ]| WR :

i Central
Model M| Building
|

[ 1] Model
— e el e e
[ wr
R

Database

N —
L — e —

l:] el Model

a1t 2.2 pldgsine Al unsainuuudireualianass (Whyte, et al. 1998)
“a) A Library-Based Approach

A Library-Based Approach tlunistinfayaunuarnifuinansuanisluuny
f«‘iqa@mﬁagé?\i G‘umnmm?wﬁ@mgm (Library) 2949115281519 28UULA A8
mﬁ@u@?\aﬁmmdﬁfaxﬁm@ﬁﬁmlﬁumm% (nevinlisinazflu Standard parts) dledanan
fiFeansidanindautszneufiadeld undszneufuuazuannaneluLuLAa a0 s e
A3aRNFRINT sagtl 2.2(a) Tilfdenna anunsndsansraziaa lunsulasdaya 1 6o
i ﬁnﬁmzmmﬂpﬁ?ﬁzﬁwLL‘uu'i“;ﬂm LANAUATAITTNY mﬂﬁ"’i'ﬁﬁﬁG@é’mmm%’w%mam
(Library) mﬂqﬁquﬂ?:ﬂﬂuﬁw%wmﬂﬂ%@”ﬁﬂ'qwﬁﬁ deRenafidasnnsldeu amnsn
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Lm”mmwﬂ“dmmﬁanziﬂqmmmmmmai@fﬁu DARTAMENENE N ARATEEET HINSUI

ﬂmmmm autlss ﬂ@‘um\mm'amlﬁmmmm (Scott and Howe, 1997)
b) A Straightforward Translation Approach

Stralghtforward Translatlon Approach w3995 Simple Translation Lﬂumﬁ‘u'vnﬂuﬂ

LLLU@’\NZJGIN'\LL@ﬂ\‘iNﬁﬂ’]E}luLLUU’Q’]ﬂ’PNLZQN’EIUQN Tmm?umnma‘mwfmm CAD Quila2



12

iwdaanysal vasantiuiuulssdeyaldnaafiulunaresuuitsesaiiouass fagil
2.2(b)

el é{’a 2 v 4 & =Y o o n:d 4’ <
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wisanysaiuaz inmauaauudaudlauuuuga (Whyte, et al., 1998)
c) A Database Approach

Database Approach t{unistindayauuvaiuilfniugainanialuuuudnaay
wileusielnainnishsteysuuuanaiiiaingrudeyasonans dwanslugli 2.2(c) suuy
UEnanneeFgudeyasinardszneusandiuszney (component) 184 CAD Wl
o = = 9 ay P A v b ° 5
NRBUFNAUITUATAIULTENALANUNIINNANNTFRU INAABINITATINULLRNGBILENAY
aammaTnEndeyauuusnifredoutsznausiie aangudeysfionans nlsznauiu

duuuuanaaaaiiauase (Alshawi,1995; Aouad, et al., 1997)
2.3 M1 VRML wazinalulagmwanusiauuiasatingduinasiin

Virtual Reality Modeling Language (VRML) w3a Virtual Reality World 1l wn111
paNfiomesT I lun1sa LU aeLETiauase AE VRML andaudnnisuaneuansiiin
Al Auazan A5 use o ULLL OpenGL FafluiannsuananaTeeL i Siicon Graphic
e VRMUIER nnstinisueesnaifiumianisifiuasausnluil o 1992

A1 VRML ﬁmmmaiﬁﬁugmmm Web Browser-server vl Taeien Aeguuuy
URL %'uﬂugﬂmmmmgﬁuz%m?m:uum‘?mi’m%um'aﬂﬁm World Wide Web (WWW)

AnEouzisuLenn VRML Wunisaanfiome fidlunisaiuuudnassiaiion

L

a3asn 1 lunnsafralaninaanuilf (3D-Homepage) Harnisaldlunnsfinsia nsuan

|
1= 2

[ 4 1 = 6" @ Y 2 13 as o 1
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browser 199 Netscape W8 Internet Explorer
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ﬂﬁuﬂWﬂﬂiuﬂ’uiﬁﬂWmﬁqéﬁ'”\i possadnwsanlaunsniaeant®y VRML inliinanad e
© padnluemanduindnie VRML @:gmmu‘ﬁ FarenAuafdnSagfifiasuamnnlu

M2AUHUINUNNANTNNTEY VRML (Whyte, 2000)
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o =1 =Y d‘d 1 a & U d‘d ol Qs n; -:il
LWUURIABUANAUATNNHLTERANTAN ANUNITHRANNANAAITNADIANLIR 2 dsensinen

| ¢ [
'~ @ = 1 <

WastuRe (1) astrwslddandnigaminnandly ) et il ldauaasinerualunns

q

] v
=
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. RINNNTANEIRNAITWAZIUAT LN HIUHINLFIR NN NN19284 Virtual Reality

wiwaly Virtual Model #auiutlszensildludousing sasaunaaiedulsun
2.5.1 medsegnalanuandauasifaaa

Grarit and Lai (1998) 1% 10157 n #1384 Simulation Modeling with Atificial
Reality Technology (SMART) dauflu simulation modeling tool Favileidas l¥anusaaing
lpauuudrassanunsaifidugininuoy 3 ffinaelu Vitual Reality Faznaniatu
Téﬂ‘iummmuﬁmmmmummﬁla?".ﬁuﬁﬂumsﬁﬁummode} Waza1Fn(Arc) unilsznau
Auaunareiiuglnimw
514 SMART silugiestidoulszneuvitaanfaw Sty feil
(1) Electronic glove : 411472 Fuid anlq Electronic glove 4% a 5D Glove (Fifth
E)imension Technologies)
(2) Head-mounted display : a3suiliAen1d Head-mounted display 93, VIO I-
Glasses (Virtual 1-0)
Lﬁﬂcﬁ%’mu SMART #11n1214 5D Glove ffldaziiniailausuniadrlilalu virtual
space UazilaugmnsnlunisdnnisTiinauuudtasssnunisalludnmienwaulim L
nﬁ;‘ﬁmumm'Eiiﬁﬁiﬁimﬂnﬂs‘nﬁuﬁﬁﬂd 5D Glove luwausipaaiufldazwiunnilalu

Virtual space 9€UmNNFAINNS
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Tibrary of
Housetypes

Houseivpes from a hbrary
can ke placed directly onle
the site fayose m VR,

Hyperlinks {from the VR site modsl
0 other information atwws the,
hoasetypes used.

g £ ¥ew Jr Wiubw h

3D CAD model » i
Anisations

Usserspuives fexival micemabon

More détitied models of individual
i houselypes

The 30 CAD model was translated inta VRML and then hyperlinks to techuical and marketing information were added.
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Tugtuuusing - uazanunsodlundugunesWinudenislsl Whyte, etal. 2000)
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