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F4 2007 4F)
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AR, BemE R 2009 )

TR OAERFE PR R ITI T DB R & IC # 7 DIE ] (B AR &5mSUEE,
No.777/VI-65, 161-173, 2004)

PC BRDO3W®ILTr X7 NETNVORI LICH (LARFE5mIE,
No.784/VI-66, 171-187, 2005)

YA N—A T TFANT T F ¥ MR L DMEAE T T (EARFERRL
#, No.805/VI-69, 1-13, 2005)

Cooperative reinforcing bar arrangement and checking by using
augmented reality, Cooperative Design, Visualization, and Engineering
2007, Springer-Verlag, 50-57, 2007.

Representation of caves in a shield tunnel product model, eWork and
eBusiness in Architecture, Engineering and Construction, Taylor &
Francis Group, 545-550, 2009.
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1. 1. AROEREBH

TR - AEEY AR LT 5 2 LRI A T 5 2 LIk, R E AR
LTREREE (f 37 b)) 252D, o T, FEFLT CHERHRFEZITI Z L1
FFET, EOERSCER T RSB, 3, NGO, NPO FOF|FRGRE & G EIEK
ERDHZEDBRETHL. ZOD, NSl Tray s MIET HBAEITY, F
%%%%k%ﬁﬁ@%ﬁﬁ:&ﬁ*ﬁ%:ﬁbhfmé.7my17h®ﬁ%K%wT,
WH O 2 WITDKE & CEZMHEN Lo T, ﬁm%wﬂiﬁﬁ%’&ofiﬁﬁbﬁ<,
BRI AELDZ b oT, =y FOHREIZADREZ KT LGz,

%_T,uw#%,3&m%ﬁﬂ~1l%:/t;~577747x (CG) ZMwvi-=®
VA=Y 2 BEENHFHICHBIICHH SN TE L. &ETIE, v Ea— 2otk
CARMAEAEIZ Lo C, AR (N—F v LU 7 U T 4 : Virtual Reality : VR) %
MAWT, KVBEIVEGZ, FEmZT TR, fRzBE3E, Mmoo Bk
EOMREEN LB E L CTRED ZENIENY D2H 5. VRIX, 52MM% D L% B

WCHfECE, EMELIFHFMELOMDaIa=r—ra 2T 252 LICAMEE
Ml S ATV D

VR EL%(%‘)%HI: IRT D ANA DERKEL, EHITEED, o & U T VRERE RV,
KV FEMIZRER Sy 2 BTo v, b o LIRWEIPHZ 3Rtk L TARL VY, LW o 72 BR Ol
BREBBSERNL ALY, FHERLELEI RDNERLY, EWofc ) T XA
DIREGEE (A 2T 0T 48T 1) PERSNDEIICR-TE. 29 LEEmERE
KICHHET 2R BED SN TNDR. 3IRICETADBERET D E &I, BHERT D
eIl Ay Ba—Z ~OAMMPIEFICRELRY, MEHRRIELRZT 2 L 3RE LS
o TWNAD.

—J5C, VR CHERIRFHDOH HTET VAAER L LD &35 L, 3RILET /LOIERMS
BHTOT X NVEEDORE L SICHYREME T hEESST e &Y, —DD
TVl FOREOIZ, EZETEERIERKEIZSZ TUTS REROPITIRE RFREL
Bz bbb, BEIC VRETET VEIERT 551k L LT, GIS (Geographic Information
System) T — & OEMOERERZ B SR A TS, $REHAICAAL —7 LT3 RILET IV
EEDTFENMEH S NS-oH 5. L L, ZOHEE, M2 070 @ ONLE D S
g 2DIIFELTWDEHDD, ML TN LIEREAELS.

I T, &, 3WRICOEMET LA FIS, BEIE, Wi, R, AREHGHIET
HRPDYT NI TMTT =252 MHLWVIEEE LR S, i TELT 27D
%5t %179 BIM (Building Information Modeling) 723 H ZONCW\W 5. BIM Ttz
179 Lo, @Wix, 3IkocET V& LTkEtsi, 77 —41%, 3D CAD v X
TALARLVR Y7 hU =7 CTHET 22 LR TE D, @SB T, TVIRESE, BT 4 v



DOFFHME LIL BIM Z HW T T D K922 b & TSI TWD. £72, BEFOEY
LOWT%,ﬁﬁﬁﬁ%%ﬁﬁk@kbﬁjBD&Mﬁﬁ@k%i%ﬂé.%ﬂk%ﬂ,V
— =T BT A NAXXYF—DRA L NI T RT =D 3 RITLET NEEET D
TENEANTHED BN TWD. 5T, IS RVRER, #HEoIZe A EO/-MIL, T
E#@%ﬁﬂM%én YO 3WILT —FWDAFHREIZR D EZZDINLD. L LR
5, BIM OF —ZXEFWKTHY, (WML EEMRHLETOET VEEIZ, 29 L
kkaMM7~&%,%@ii@%f%wé:&m,ﬁ%,:VH;~&ﬂ%ﬁk§%
L7z LThH, A7 77 4 7ICEMESEL Z LIFREELEZHND.

Z 2T, ABFZETIE, W%, EETHEEINTHD VRICLAETTET VE, Bikoa
Ea—SDN—Ru=7&Y7 b0 =T OEMKETEHESEHLEG0EEMRE (N7 +
—v U A) ZET D E L BT, FHIFEICE T OME 21T 22— HE L.

Wz, %< 0@EYMO BIM 7 — 4 ##iiTT NV VR CA %777 4 ZIZFIHTE S &
INZT H72®IZ, VR & LTOERKEEE HHRER L DD, @0 BIM 7 — ¥ & ik
EEHLHLNWTFEEMET L EE2E _0OHMNE L.

1. 2. XEEFEDER

AEFEOHERIZONTIRAD . 51 ETIEEANRICET 2R e BRIZOW TR,
52 B CIINERD VR BRI TFE L CORER, RY IV X7 va v & 2ORERIZONT
Wk, IHCBIM & Z DAL DN TINS5 3FETIX VR O/RT 4 —~ U AZDNT
WD, FAETITE 2 E TR E 2T, ABFE TR L7z BIM 7 — % Offi
IEAIZ L D VR BT VORI IRER I OW TS, F5FETIE, F4ETHELE
FIEIZOWTOBEHARLFIIZ DWW TR S, 55 &= Tidilham & 4% OMBEIC OV TR,



2. BEHAEERVEESEHIZDONT

2.

1. WED VR EEFEIZDOINT
2. 1. 1. #k®D VR ERFE

kD VR 7 — ZAERL D iti 2 LU T IZFE T V.

1. ®MGHIR OV ET — % O AF

KGR D 2 ot CAD 7 — 2 BHIVUIAFTSH. b LaRWGAIE, Google Map X°
MO 72 X% CAD V7 N TRZEVY, CAD OV X —F5—H 2{EfT 5. CAD 7—
D7 F—<v MMIDWG (drawing) <° DXF (Drawing Interchange File)2s —f%1(Z
EHEND.

2. 3DCGET VI Y7 MU =T IHHAL

1. TYERL722% 5 CAD 7 —#% % 3DCG EFT V7 V7 b = TITitriAAr, K
BT — 2 ET5. LR EDOMMOH L HIEOLAX, SR EEBBIZLRNG,
L) 7R T — 2 Oy 7 8 BRI LTC, 3kotibT 5.

3. HHICCT VX IVEERY

BHNIZC, QDI EDT I AT ¥ T —H B DH1-DICT VX NVT A TITT
AT O . BEMIIEARMICIEE»OIRE T 5. Fio, @WiZ <, Bl AL
HIEW, ERKHEE, WA LIRE TS, HIXST— X LEY S, B Sl e AT T
5.

4. 3WILETMER

2. TYERL L=/ — 2 2312, 3DCGEF V7Y 7 b7 =7 2l L TEMe
WEM D 3 WoETT NVEERT 5. @EWiE, &P ZE Bz ML
(extrude) L7V, Ry 7 AL L=v L, BIRIE, BEHDZ5E L CHhREBE 5 &
FTFED UTERT 5. BT — X IR RSN TeW, BROE R &%, Sl
BRZZZIZLRND IRICET VZERT 2. MEWEOS S OTEICHONTE, K
AR HIUXBEIZT 50, RITUTRBREAZFEH T 2. BEREEMOHEIL, BT
HEZ1T .

5. FUANEWRT—ZDOMILET I AF ¥y~

3. T LT VHNGET — X%, 3WILET /MR T TE 5 L9102, HEif
WEY 7 by =T 2R LT, BIRMIEREOIMTE2ITH. £l2, 797 4 v 70D
N7 =2 VAW EOTZDEBOKE X1, 256x128 B £/ 128512 BV L7
EDX T, 20OREFITDH. REERIXIPEG 2HA LT 5. F/2, BOMARED
oy & S 5561 BMP B E L, @il 4 & (RGB= (0.0,0.0,0.0)) &9 5.
VRYZ7 U zTICE>TETGARRK R ET, 77 7 F ¥ IV OiEEFIHT 5.



ML UM T — 5 % 4. TIER L7 8 KEETF A OMEMICT 7 AF ¥~ v v
FRTAEV TS, BE0FHiFs 282k 3DCG TV U YT R =27 DT —H &
BT —X LTV VN TED.

6. VRYZ7 N =T ~FT—FZITL/3— |

5. TERR L7 8IRILET NV E VR V7 b U = 7 3%HG LTV 5 3 RILET L DIEH
T AR—bT5. 2 AR—bFL7E3RIEETNVEVRY 7 by =7 ETHREL,
BLECHEBE DR E X 1T D .

2. 1. 2. ROFEDHER

WHROTIETIE, T/ AT XY~ BT HFREAND D, TUXNVEENLEIZRD
D, SEHIZRAESCEEY OFR D LMY R EENTIZAD EIXR S22, flziE, BEHO
AR 2 LCEBRB S HHAE, TNOEMT LU CHTIEENSLEIC/R S, RHEFIZL-
TIEEBOREDOEN ST, GHPRRDZH M LT H2LERS D, @2 EEY
B LTRTF VANV EETERERETH Z L BRBRNETH D, FEFITIRE RO
i L IEHNOH|RET D2 LIXTE R,

RO X9 e BFEMICE L T T VXV EEAEGRFEE Y 7 MK o TILET 5 2 &5
Ve D, ZOMLEETE, BROWBHEZESTL M2, HERVOMELREL S
ZTCLEY. T, FEEZRDIFEHCOREEICE o TUTBFADRR Y, HE OFREIORERH
HICHRENLETH 5.

O L OOEEY D VR TV EEKT D 720120, B8 E, £ 1 B 2245, {2 1,000
BEOEEY D VR T L EERT 2854, 1,000 RZ2HE5 252 L1270, 1 H 1 A%
D OB A 8 &5 L, 1256 RA BT 5. ZHUOIIMERIZTICET LR TH Y,
R 72 EOBMPAE DR L MBETH LMD, 072D OFRFENHND Z Enbnd.

2. 1. 3. BHEDIRITLCAD T—2 ZHEALIIGEE

YO IE 72 E OBEFF O 3ot CAD 7 — ¥ FET A5/ 1T 6 2R AT 52 &
DR L HICH A D, LL, ZHHOT —XE0372 0 #7202 B fL 2 7
WEVESCH 7, BRNER EERLLTWDZEnD, fNIcT—2ENRKEL, VRIC
BV TNANEAL DL B TDONRT =< A B R G252 LI 5.

FZT, 3L CAD ¥ —4%2FDFEE VRETFMCHEH LIS, EOL D17 4 —
YU ABERTOIPIOWTHGEER LTz, fEH LYY aroftdkiER 1 o) Tho. fil
M L7277 VX Graphisoft ttD V7 VTF—2 DThHh2L. o 7T —2 1K 1ILRT &
IR EERETHOETLTHY, 3DSEARTORY T8N 472,138 THH. K& SITEN
32m, BATEHK 43m, ESK 34mTH D, ZOFF /N2 YH LICHE 16 ExHE 16 18 (5 256
@) ZhliE L, 2 \RT XKD 7T % %A (path) THIT 285D fps (frame per
second) ZHIE L7z, fps LIX 1 MICR AT H 7 L—L (FriLE) OB THD.



# 1 ALY 3Ok

Name of the computer

SONY VGN-Z90PS

0S Microsoft Windows XP Professional 5.1.2600 (Japanese)
CPU Intel(R) Core(TM)2 Duo CPU P8400 @ 2.26GHz
Memory 2048MB (1067MHz)
GPU NVIDIA GeForce 9300M GS (512MB)
HD 250GB, 5400RPM, SATA-2
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2 FHRBERT VR £ 70 & JIE /A

HHL~= VR V7 h7 =71 FORUMS #® UC-win/Road ver.3.04.05 & DASSAULT
SYSTEMES #1:® Virtools 4.1 £ D 2 > ThH 5. WEFKELEZE 212587 . UC-win/Road T
DT — X 813 134MB THh 5. Virtools TORT — X E1X 37.9MB TH 5.

# 2 fps ORIERR

B/ME | &KfE | THIE

UC-win/Road 0 3 0.302
Virtools 0 4 1.151

F 21T L2, BEfFD 3 kIt CAD 7 — % % 256 i X T D E £ L7854, fps
MO0~3, 427> TLEW, FHEBHH 0.3 &8 1.2 LIEFIT/NEL o7z, VR ZHWiz
SR EOME R RENTIE 10fps PLERME D E SN TEY, ENAZ LT RWNI &R
D, 1E- T, 3DCAD 7 —# &2 DL EH T VRET /VZEHT 5 Z LIIREE7Z &%
bbb,



2. 2. RYIYEHT 3y

2. 2. 1. RYIL UYL avEld

CGRVRD LI 23Uy Ba—HTT77 47 A (3DCG) IZHWOLNDERET
X, R INCE>TRETHON I THLS. A I idnxldZARE NI E
chH o523, 3DCG c:isb\ﬂizﬁ%@%ﬂif%bﬁf‘%%%%ﬁﬁ“éH#®%E$%f§%?‘
L. TTV =2 a il o TUINAR R EDSAR AWM Z Db Db H 5D, FEAMIC
—AETHEEIND. &5 %%ﬁTéTJ:/mﬁbgwikiDﬁﬁﬁ%ﬁ#ﬂ

272205, WHZENZWNE ERIT L& R D720, N7+ =< ZADKTICORM)R 5.
T8, HECHEHEEIC L > TUIMER LIERET VOR U I 82 BT 5 M 20
HDH. £IT, FEETTL2OTIIRLS, BEELEIZ X > THBEIIIIR Y = 8oz Hil
FTHRY ALY ET 2 a VP OFEPRNL OPERIN TN D.

Edge-collapse F IR Y T D—>Di0 % E L THr LMTE%’EEEJ‘ZTZ)’E@T“%E).
Vertex-split F T —>DTESEZBIE RN THZICUE AR THIEHBETHS (K 3).
I 3 D XD fi%éfﬁ’i’n’%@ KL, N IO EEIT 9. Edge-collapse jiJW)k/
VI E 7 va A EBICRHENS.

3 edge-collapse 5. O vertex-split 57

RV E T arOT7 TN XAUISEOFREGNH 5.

#lz1X, HHoppe & 9%, RNV I UBOKLTEMOEHiZ TR /LX—|ZHE L, TDOT X
NFX=DPRNZRD LR ALV F T va rw2fT ) FEZREBELTND.

W.J.Schroeder & DIIE =AM O FSEIZFHNTWD. HDHRY TR L CREYE
IR DM E AR L, T OESMR DA THS ORI X - THIBRZTT22 5. TEHAIHIBR
SN =ML BED T K ORI K > THE 21T O FIETH S.

J.Rossignac & O3%0 & K TES DG EEBOMAELbEEH N TWD., 7/
h R T D ZEARTERAPRVUORM T 2B 2047 V=7 b afiiigt L Tn<.



2. 2. 2. RYavyFdo a3 nlER

RV IV E T v a NIRBERERORY U ERATHET VAT LI1XTES
D, BTE TR L9 I PIABIC L v iThbivd. £D7, VRET VTR LTHRY =
YV arERTES, VRETAOEREOEREY OFRIZA 5T, BEERIRIC
RoTLEIZERDS.

Bz, BT RBOMNEZIT2 9B, #WIIANBOTRRT —& LB, Z07d,
NEIES D OIERT — 2 1R Y IV 7 v a v T H0ERRLHIRT 2720 L. £
7z, HEDDEROMRE T O OTIRT — & T H 72 MM X R T 5 22
T2, ZHOIEFEETHIBROZRIFLHMT 20N H Y, Z 95 LoV v
FYXI v ZICHEfET 2 Z EIIARARETH D.

4 2R T 27 5 BEETOEEYOEIRT — X2V 7 v =7 PolyTrans
ver4.4.9(0Okino Computer Graphics)? & il LT, AU I U X T a & L THT.
HoOENERFTCHY, APEMA%R LD, T7 =2 ORY 578 11,946 Th 5 DITxt
L, #H%IL300 & 72 ol AORIFRARE <H2bILTEBY, VRET/VE LTHEH
THZEIETERY. 65T, SDCAD 7 —# 05 VR ET NV EAERT 28 LW FIEOREE
MLBETEEEZEZBND.

X 4 RYITLUXTa OB () CwfE F)

2. 3. BIM

2. 3. 1. 2R3 CAD » BIM

RSB TIL, BUE, 12 ) ORI CAD & CHiAh TV 5. RIS ERIER, B
VB, TAAGHE, RGN, MR Y S H 5, TORT, SCEHESVER, B



HX, &OICHEERERS D, it TIZH 72> TIEIMRKSCEE X 72 E ORI ASLENZ 72 5.
Pk 2 kIt CAD TIXZEN L ORENDO ATV =7 MIBIEMENR R L, &G A E O
KL AREZHBCHRHET 22 LA LI TE RV, SLICINLOREDIZE A LT 2
WILTHPNTEY, HFHETH-oTH IRAZERIIHAL, RETHZ LITR#EL 5.

ZIT, ATV MEMEIRIZESNT 3 RIEET NAR— A TREIZEFT L, #4
DOFREIE TIZBET 2 BMEE RS 7 — X I L TV E 2 03 1980 FRICHEE S vz,
TR, Balt, BEOKEIZEICERIND X910, BIM L LTEMSND LI
o TWolz.

BIM OF| L 3 Wtk GBI I X 28REH R0 Cldde v, BRSO ST, 7
TAT o b~DF VBT =2 a R ECBRICT 22408 TEL52LTHD. &
HIZIEE T @ FM (Facility Management) ([ZHi#EH L CWS ZELAEETHDH. T2
LBIM 7T —ZIZL57m& s hETAT—% ([ 5) L LTUEHLTVWI S E&nTnD

AR
SRR YRT Ly RAHRE

AT ﬁ AT L

AT L ET5)L
HEER :II: e TSt
AT M IEHE AT L
AT A

5 Tmyy NETILY

2. 3. 2. BMICEEY 5E Y #H

ATEIZ IR~ 72 BIM (2832 B0 M4SN CREMAIC I 2T g 9. HARTHR
BRI Y fL A3 F 2 AR b e T % 19, BIM OFfICH ST rs 7 hEF AL LTI
IAI(International Alliance for Interoperability) ® IFC(Industry Foundation Classes)?’ 3
RIEH L 7p o Tk Y, ISO (International Organization for Standardization) @
PAS(Publicly Available Specification) T& 5. F7z, 2011 421X ISO @ IS (International
Standard) (722 FETHDH. FTOEFGH 3 kot CAD X IFC & HHMENR & 5.
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3. 1. RKERKZEETI

%ZEfﬁfbtio , HEWRE R E O TR 3 WtET L TREIND LI
RiX, R T— &Ekﬁé %9 LI RARHR iR EE 3 IRoeET V% VR (NN—F v )L
UT7VF4) V70T 2@HLT, UTAZA LIREEBEISEZD, BT 5 A
W BB A BB SE RN LR REIED L, 1 DHICERTEDL 7 L—2 BB’ DR 720,
a—WF—PEE L U CRIEIC D 2 E RN E A D, ZORMEDY, 10 fps (frame per
second) THDH Z EEZFI LD REFFEETIE, RKEEDODVRETLEZLELT2o0D VR Y/
7~y =T &AW TEEMSERE
VR V7 hY =7 OHEZITHIBNE, RUETLEZMRE LT, RUEEOa L Ea—s%
AWTHREET 2 HERHSH. £ 2T, AR TIIERELRICHERTES L) F~v—
JETNELT, T—FBEORE BB THET NV [RIRKFET V] %, Autodesk
#1o> 3ds Max #ffi [ L CTER L7z, M 6 12 FHZ7RT. ZOET /UL, BOTOHFIEHEC
Mo THEY, WEHEID LM T, sEEEE, PREEL, v vay, 78—k
B, EEH, U~NEZEDosTWLDOTHD. R 3IT—FEERT. K 6ITRTLD
2, Bifur— 1k (RR) 2 3ARRE L. KET VOB AR 7T~X 11 1277
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10 KRBRKZET LV (EfE e LVRE)

=

—

11 KBEKRFET /L (UC-win/Road THE/R)
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£ 4 KBETVHIER R

B/ME | ROKME | ERIE
—Fhk1 1 61 23.893
JL— k2 1 21 10.105
JL— k3 1 18 4.341
3. 2. ——R+A—rEDa—)LEEETIL

KRRFET MR, 7T AESLEENEFT (CSTB) MME L7c=—Z « 23— &
Va— VD 3WILET VY, VR VT b =T OMREFHEICHWS. RETAEM 12
~[X 15 (27, B H L7 VR Y7 b o =7 1% CSTB NBA% L 7= evePlayer,
UC-win/Road, Virtools Tk 5. 7 —X ODEIZONTE 5T, JESRAEZK 16 12
AT BHROESIL 140mTH Y, FEOFMIEK 16 O EHAT, HAIX15ETHD.
RIEFEFIZE 6 1T L H1T, evePlayer TiE fps OFEKAEIX 58 TR KXW, Fiz,
UC-win/Road 1 83 2D Y 7 b7 =7 OHF T fps Ofg/IMEIX 18 THRH/NSW. LavL, fps
X 10 ETH-72Z b, ZOETMIMBERS VT AEZAL AL Z Y TR TERE

ERA5.

o S, = - nea

N

12 =—R « a— M Va2 —)LZEEET /L (8dsMax TOHE[{4)
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S

X 18 =—R « a2— F P a2— 728 EF /L (3dsMax TOHE[#)

X 14 =—Z +« a— &2 —L22EET /L (UC-win/Road LV ¥ v 7F v —ifg)
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&

15 =—RA -« a— V2= ZEHEET /L (UC-win/Road £ Y ¥ 7'F v —Hi})

Fh =R a— NV a— LZEEETILOT — X

T—5 2(\WB)

RYIToH

FITY ¢

TYORAFYEE (VB)

T RF ¥

37.2

258,842

2,120

192

674
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16 =—R « 23— ¥V 2 — )LEEEF LHEIE A

F6 =—R - a— NV o — 22T OLRIER R

RAME | BROKiE | CEEE
evePlayer 58 61 59.933
UC-win/Road 13 44 |  25.967
Virtools 27 61 53.541
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4. BIMT—4EHm5 VR EFILADERF .

H2ETHLAEL I, BIM T —#1%— o@@%f%of%>%@gi#&0k%<2
SHERREOEMZXIGE LT-A O VR ThiuL, TOBNEZERT 2 Z S IXrEEE03, &
MBEAEEEZ D &5 RWHTET LV EMRE T DH L FPS BHEEICELTLEY, EIC
iz SR, BIRO X 912, #ERORY TV X7 v a rFETE, @&%o BIM 7 —4
(CADT—ﬁ') L L OB E T - EmICERIT H 2 LTk, 22T, AR
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PRODUCT DATA MODELS FOR SUSTAINABLE DEVELOPMENT OF
INFRASTRUCTURES IN URBAN SPACES

Yabuki, N.
Osaka University

For safe and secure life, and better quality of life, sustainable development of infrastructures is
necessary. Consensus building is particularly important to realize the objective, especially in
urban areas where many different kinds of stakeholders exist. Virtual Reality plays an important
role in it, and demands for more reality and area coverage are increasing nowadays, which may
hinder the computer performance during the public workshops. The time, cost, and efforts for
making 3D VR urban models cannot be underestimated. Recently, Building Information
Modeling (BIM) has drawn attention in building industry and product model data will be
available for almost all buildings in the future. However, the amount of BIM data is so huge that
the urban digital model, which will be the collection of BIM data, may not work in the VR
environment properly even if the computer hardware will be advancing rapidly.

Thus, in this research, first, we proposed a methodology for measuring the computer
performance for the VR model covering a wide urban area. We developed a standardized VR
urban model named Osaka-U Model, which consists of skyscrapers, high-rise buildings,
apartments, houses, roads, Light Rail Transit (LRT), green areas, etc. We measured the
performance of various VR software packages, using the Osaka-U model and Nice Airport model
developed by CSTB, France.

Next, since BIM data cannot be used for VR directly in case of the wide urban area, we
proposed a new methodology for significantly reducing the amount of data by simplifying the
BIM data. This method is making a simplified building model by computing a product
(intersection) set of three extruded planes.

KEYWORDS: product model, virtual reality, sustainable development, urban infrastructure.
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