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B RIS AR B

F—H EELHEW

FELF RIS , VB RA T K J B2 S0 22— B Al e b i W 2 77 0 Y 5 46
Sk HorAr, B AR R Y S T A R Al AR m T S A RE I SR ER Y . A B EOR
RN HEAR FEER. M EERARRN P &, O SLisdt i3 HlE SRt 7
R ELE

TG 77 b T K R 5 AR 7 e E R LA, PR i B AU Sl RE R TSk RE Bt
Fropt, M2 e - G 2 PERE T2, REECAIAT IS Ty A AE R R 98 e AR AR A7
FERBREE, X i B AT B B SRR B AR K sh s S S R B, &
BUSPPRER B AT K A R B, ) B ST 77 el B 34

SRR, RHF SRR R F & T A R, R Bl K e ) b i 2 o LAR
EEAAMKAE, LAdpE B FEATdh ikt Ewiih SRR et R,
AT AOE TR S, AREE T 21 BT e SR B A R

FEATFRIRWHBEIBT, LIBCF A oy B Al 1 fh LT S i H 2 2 P
AL fh BT A T BE T AR R R AR . B B, PR S 5T
7 T, S S EANYUR SR ATIT A H RESLERIEE , ATk 2 5 (A6 7 b P RE R Y5
TORAERIE RGER R L, SRR S M R AT A A HLIE T S Y PRAR o B i e
JRE B AR T LASE L= 5 KU PPAl - SR iz 25 9 B AN 22 R AL o

FEAMBLSE (Virtual Reality, fEFR VR) SRR BCANERN S TR R G 35 Bl 7 i 0 33
VR LG AR i A 3R B AR BT AR, AT R0 T B R B T A P R O AR R AR IR
RSB, AT LAV B R GERIG IR B, /b 98 AN IS (), [ B il 2 7 il A
T2 FEEER . A ZR 2, AR N T & VR R, SEBUREMIBIT, MLk
TR REE, JTRMEAR VR RGN G LA MR REA LT eI
W2 A jEA LT, 3B [A) AR AR Gead ) R R/l R 2 BE T, X T 412 o T Aol ) o A
o A EE e 5 ISR L
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MIHE S, FRoE A AR, 2 T M E A S ol BT AR TR SR R B
MTTAT B F 1777 A A5 B AR I B B8 58 5 RE Y S LR TR BOAR A

% B R st s R KR B

H 20 feg 90 sEAITAR, SEHE. HA EE A H Al — LM E Z M4k HE T — R51KT
HE B e B SR S ALK, RS 0T J T AR SR SR B 5 S ) AR, IR TSR Y A

1. £ B

HEHE (Agile Manufacturing) i o H B 2 AR JE0m i 2 % A0 3 AR BB 9 2 207
2 IR e B BT I A AN i

© 1983 4F, FEEZRMERRE T CEMSIERIC) M, THRIE G R E fR i se Bl
LABE R [ SRk 58 M AT AT RE R B 7 e i, S 3 4 i AN 4 2 T e o

@ 1989 4, JHRA LRy CEMIBNED) M, Wk T “ERENE" 757 W skt
-5 ST RE BPAN T T B A 3o

© 1993 4F, Zfif KA CHRIEBOR B REAERIE) iy, $2 7 7 SO M DL 3 A 3R
B, ALAE REPDLHIE RO TT A RS BRI TR A4k 2 B R AUl LA N B e G AR S BOA

@ 1995 4F, 3 EARESHORG TR CE R e 6 G S0 6 L&) iR, Rl
B 2R BUEMEE (DVM, RIREBE) #ES, SIEBUT. Ml 2 S

® 1997 4, EEIRUESE AR (A VRML Bl RE @80 i, W T
UL IR SR A S FLAE A 4

FUAT, 35 H B2 R UHIE B SRR HoR . ([FEARS. ITEMER b
T EBEAT T WHRAIT &, ZERITHOR B4 BEA LI AN 5 3% B BLo

2. B K

BREHIE A4 IMS (Intelligent Manufacturing System) 5% 1%l o H B f2 S A = BoR
HIFRIEAL , TF & H BB AR RE IR & BB AS Z R VE R FLRR &)« B A B A E S B AR A 7= R4 .

H AR R S AR IR E BTN A, FEEIT I S RGNS &, DA EM
T A s BRI AT

3. & B

7% 2000 (Production 2000) i B& 1K1« & mi A F A5 ERTE B A, (A il 3 Mk g BAC
1, DA i e 4 BR ) 3 A0 M 8] 0 1] B 7 B0 s 4 5 (0] JE

4. M

Esprit T it &) Eruocoop i H , #it /2t A REMS S5 o0 A AWk A TARRY R Ge. BRI LAK
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FNPDG G TR T EMGIE RS, WEM R RS TR TS
5. &

WMEZR H 1996 Fie, FFEHIF—% “CSCW in Design” [19EBR2 L, HSET A
[ TAE ] 8 o
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W B BOR Y R AL
F o4k

JE AR S — R AT LG AR S U R LR S, s 2 —METHTEGER
ML W filde — R BLEREE , RAEETEY . HTEn. HERNS 6. G EH
R ERRERRN TG HEEAR. VREARBR 3 MEEFHE: JRE (Immersion. 3K H.
Pt (Interaction 5% J; (Imagination, fAjfx “3 17, VR R FZ PR =1k RE
THEAL R GRS R 34k, WE 21578

A

"
¢
&

2.1 VR EZZGHIHIA

W BRHAE

B R TAROEER =45 5. iR 5 k] OpenGL VRML ZEbRfE B #0617
TEk , R 2R i 3 52 W5 T % 119 VR R4 n WTK, Open InventordVISE. Multigen
& Vega. QuestFigit. MM L RGEHIT & 77 25— & B R S Hr, XS EY b A Tz
IR OpenGL, A 52 WTK fil Java 3D T & T B, SEhrfli AT, B ARHE RIS O
W o R S U R T AR 2L, oA 2R A SRR B O — B S G, AETT R R
B R IPLL R G SRR B T P25 .

—. BRZ%THLHRYE

A =4 n AL 44 - Cult3D® (Cycore/y &)« MultigenCreator®(Multigen- Paradigm
/vr)) « AtmoSphere™ (Adobe Systemgsy @] ) « WorldUp®( Sense8®: 1] ) - MockUp®( Parametric



L EMILEHA ..

Technology Corporation. 3DSMax® (Autodesk’y ). Maya®(Alias|Wavefront™ . Lightwave
(Newtek/yH]) F1 Softimage (Microsoft /v 7]) 25,

FIH VRML . Java 3Df] OpenGLZE i (Y bR HEFIHE A, & I & AR AR e SUPR 55 1 A 8U&
@z —o HH, VRML. Cult3D fil Java 3DH A EHEMERMAFE vk, EHTHLET
Web ] VR W/ FH 2%, AP ES/H 2 VRML. OpenGL. WTK. Java 3D Direct 3D Cult3D
HIFERL, A VRML f1 Java 3D i1 AT 1 28 B35 B

1. VRML ( Virtual Reality Modeling Language )

VRML 2 £ Internet |- & S =452 B2 AT HLAL B2 H B9 BOR  VRML B3 A REAE A3 45 29 A =X
=Y. TEM. ZEEER. BREREMS. B L, HETRM VRML SRS AT
FHCEME, i “HEEE" PaAN2HE KR ENEERZF H VRML 78RR/ _ERTI &
Ak, WM DAL= 4877 U “HRES & SRR KA.

(1) VRML Hfik .,

VRML JHSCARME BHiiA =4 5, @il Internetf&diy, FEARMHL i VRML A0 UG 25 i
B = 4E 5 o SURIIR AU EAE M 4 L0 A& i FE D SO, f85 ZR AL R AL 55 38 8 A
B, MR T MZSH e T e ds 2 A S5 atny, WM T VR I8 TE k.

VRML FIfiRI 5= 18 (Scene Graph Sfiiid =4E A . 55t B U0 =28 1 7L
IR SIS , 10 EL A8 3 2 e P R 7 37 = PR B N ST B T, AT AR 5 (6 S B2 400 5%
I BB RE . = I EEATTR T (Node), i 2 VRML A Z RIS
MGE S — DX ZE AT RIAEA . g, S P DUNREhE E R & (5 R
P A i S Y E SR T 1] 5

@ AR

® R ()

® —XIHE T (W)

® SRy — EACH IR RUBPER L (RT0k) FIEE .

Bilhn -

Sphere {
radius 0.1
}

T RNEGEEHLSE ', ElTPNERE T RN WY 5 R EE X
H 3 2 B M AR ZS A R R o — R . R T RIP RS 2L, HO TS E0NE . B
T 72 VRML 155U SR E SO G B i A Jm 1 9 o SR =R 4 1 i SO A PR ZhRE AL
BUA R LS R E o BRI SR T TP A 8 SOIRA T 200« WER S5 4 E, e TR LAgy
M, Hp—RKRAaE—ME (—METUE M. — 1 RE, 22 \EE&. 75—
RO AR UEEZMME, FTLVEESH. PENEEEHEANEE R %, UL SF
ek, ZEEECFE LD MF Tk

@ PR ().

® ER R~ ALY R : Shape Appearance Material

® JHiA L&A AT . Box. Cone. Cylinder. Sphere
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&R g 20 55 ;. Group. Switch. Billboard

AERIAY S Text. FrontStyle

EREAL TER . 41y i Transform

N Afi a5 T f1: TimeSensor. Positioninterpolater. Orientationlnterpolater .
Colorinterpolator. Scalarlnterpolator. Coordinatel nterpolator

1% J% 2815 )5: TouchSensor. CylinderSensor. PlaneSensor. SphereSensor.

VisibilitySensor. ProximitySensor. Collision

. 2. THEETYT A PointSet. IndexedLineSet. IndexedFaceSet. Coordinate
W45 5 5 ;. ElevationGrid

B A Extrusion

Blifh . 20 F . A IG Y 5 Color. ImageTexture. Pixel Texture. MovieTexture. Normal
GRS & . PointLight. DirectionalLight. SpotLight

& 5 : Background

%y A AudioClip. MovieTexture. Sound

52/ LOD

iRl Fog

23 [B{5 B 75 /5 Worldinfo

£ S S Anchor

AT 5 Script

I S Y Y A . Viewpoint, Navigationinfo

® JHTFAlEHy aEAEY A PROTO. EXTERNPROTO. IS

® VRML 1 14 4> R B 19 6 -

42 DEF. EXTERNPROTO. FALSE. IS. NULL. PROTO. ROUTE. TO. TRUE.
USE. event In. event Out. exposed Field il field. BT ARENE N B E LA 5 544 FIXT
R XEREFHYE LT :

® DEF: Z5)a e, XA 72T s, magy:

DEF ¥ .5 % ¥ .4
® USE: 7| Ji] DEF & X1 fifh . SUAAg N
USE ¥ % %

® TRUE: /8 “H”. “17. “B” %, HT% SFBool Ik 1{HE .

® FALSE: Forn “B7. “07. “f” 4, H T4 SFBool sl (H .

® NULL: F/n={H, M T4 SFNode 5K == {4 .

® PROTO: J{IT 7 B [ & ST sy J A o BRIAR =08

PROTO % & &4 [

Beg AL (LB H{E)
Fas g R

K



B OEMLEHA .g.

® EXTERNPROTQ J-F MRS | A AM A8 E 19 /U SR AL . B AR
EXTERNPROTO ¥ & % 4k {
B AL (ROFEH B EME)
FHag BT L
]
SRR R R AT

Horpdl . FARR SRR A TR, D05 5] AN SR 9 E R o BkUE AL LAY URL
af URN # =, X4 A "URL/URN" & ["URL/URN", "URL/URN", ---]#950 =0T, ) e
o AL A 28 — S IE B SR I B I

® ROUTE: Hypftsf ik, HAARE AN

ROUTE fromNode. fromEvent TO toNode.toEvent

Hrfr, fromNode 2 % H SR 11 J Y & 8K fromEvent Jfy =5 (44 Hi [ £ 7% ; toNode 2%
S FAFIY T R A A PR toEventy S g A 42 Fr

® TO: I, ROUTE I o

® event In JE LA, AR AN

event In 1A KA FH 4

® event Out & L ffa iy, SLAAR N

event Out# 14 £ A F4 %

o field: & LFAAHL, HAAN:

field KA LA XL B HA
® exposed Field & Y /> dhdsk, 0 H -
Exposed Field#c {6 £ & 3% & 4 51E

® IS: TR W rh, 4 H & SCAY ST SR A 5 ST A R R B SO S S R R R . B

Wi
AT T SRR T IS B L a R F 4

@ VRML [ 5 A -

HAT EEA MR A4 VRML g f7 i et . X T By =488, wT B £ F H
VRML 4 & 3E SCHYEEAS JUMT 5 i, IX RS 2R VRML SOOI R FRAR S 5%, W e )L+
K A4 . VRML HyEAR JUA 3 S 345 : Box. Cone. Cylinder. ElevationGrid Extrusion.
IndexedFaceSet IndexedLineSet PointSet Spherefll Text, VRML &7 LUK A B & L
RS IR EMET, 11 EXTERNPROTOR InLine &5 % T4 2219 Lok 7= S, Y
5 VRML A 5 YRR B AR, XLEEARW R MESCE AT REE S E R BA
BB L S SRR ) AR XN R R 2R A A U, AT &R CAD A (4 Pro/Engineer UGII,
SolidEdge SolidWorks. AutoCAD. CATIA 5 3DSMax. MayaZ§) @@= Mt , kg S
9 VRML #:0. (EAR A2, XFA CAD | VR fd R EAA ), S HE VRML SCHAK
PUEAER K o W IE Y ) 25 AL H A S TR B 225K, 00 S Y VRML SCHEEAT— R 50 -
BRItz 4, VRML $245 7 P T sh 2 ) =485 S 38 i AR e )5 v . H—2 0TI 8
YR createVrmlFromString7 i ; 73— 12 H T EEINE 24419 createVrmIFromURL

® kAL



+10- JEBAIL K Aw i o) TAZH A LI HAR

TEHM R ML RE XA T % CAD REMBhE ) EERFE. /£ VRML i, 5%
SR Y AR A Y R, R LSS R AHLAS B .

f& j 4335 =8 : Anchor. Collision. CylinderSensor. PlaneSensor. ProximitySensor .
SphereSensor. TimeSensor. TouchSensor f VisibilitySensor, 4[5 17 /1 Interpolator ==L [
T E L M 9 WishE , 45 Colorlnterpolator. Coordinatelnterpolator. Normallnterpolator.
Orientationlnterpolator. Positionlnterpolator ] Scalarinterpolator. VRML A& & shH 7= 4 2 H
TG TAEM— DB RAVALE . JTTRATEARIE B, AT PR ¥ 3% 13 Bir AR A 7 K6 AT
PR TR B A A6 T

VRML 4 5E fig IR % 35 fi 9P EE i« VRML ZPE (4R 40 15— I 1Y /A
TR Z A ER K (ROUTE, BN SBEM DT RZE, B RUs i X R
FEARAL R LG 05 A RUBE S (Bvent), SHARAS —ME. 24— D7 B E — 1
R, SRR T R RRETT 46 sh m B CE H A s . B g E 2 DA, H P LA R 2
B E, T2 A TE N B A ke BRI EHATH, FJEEX R — MR, %% B
B — RS (BIARAR) SRR EEE R SE (B sh. mdifiiEsh) . S fif
Bl B A 1 A IS A, AR R L D SR, X SR R R B A T R
5172 1 Y 1) B% SR Bl A R T

KZE VRML 11 gi#0 AT AR E R LBk b, B9 U A i A4l B eventin F14q 1 4 22
eventOut. — 2857 g [A] I B M oy 4 8, 110 55 AR — 28795 fUOOA Hrp iy —Fh e s se—
AN RIS, eventin B2z A\, eventOut ¥4 i ffdg i o Biltn, Group ¥ A IEIL AN T :

Group{

Children [ #exposedField MFNode
bboxCenter 0.0 0.0 0.0 #field SFVec3f
bboxSize -1.0-1.0-1.0 #field SFVec3f
addChildren #eventin MFNode
removeChildren #eventOut MFNode
}

2N R EY addChildren 2 A fi 32, removeChildren gt 2 i A o bR Y R Y
children I /& — > exposedField 5, A MW NESHE: —PMHRREENME, 75—k
FIE A o B B oy A\ A JAE S 2 DL set_ XXX fi 44, HH XXX & exposedField 5 i) & Fr. 5t
FAARL, B A9 et 4 o2 /2 L XXX _changed i 44 o fEJX B, children S5 & [ 4 82 w2
set_children {1 children_changed., 461z ks d i, {377 £ 1Y eventln F1 eventOut [ 44 7R3k &
JESERE RS A DT o R T b Rk U, 61 B Y I 4 #2231 addChildren 1 removeChildren F .
XA exposed I, FILAZEE i H £ EEA R eventln 1 eventOut, ] LB H245E £
exposed Sk A & . X Group 5 Sk Ui, BI48EZE children 5 .

TR BN B R R R il — > SFFloat 2RI eventOut, 4 46E 4
B I, AT R4 SFFloat 2B HY eventIn, B FZITE A(E . GUEEER 2 )T, ZIE 8% Bk
AT HEMRORAS, BEA D3 Rk RUAR S BT Rl BT RO i 2 e A
B, RN AR T -
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® R RIS

© % F Fr 8 T R A A\ A e

® I I EUE

® Ui R IIE SRS

TR & P L B 17 i, TimeSensor 5 fUg AR — DI 8, FORBAT I A« 45 1E sl Ho A 4%
I E S E . BEAE I A BT, X A i 2 77 AR A SR R B AR AL o IX L8 AR fY 1
i TimeSensor 7 £ [ eventOut % Hy 21 oAt 1 0, TS 7% 2875 150 4 A2 A0 R B9 AR 40 o T SR 22l
N ARBR TS T R A 4 T 355 L B A% TimeSensor 7 £ =4 % | %2 Positionlnerpolator
F1 Orientationlnterpolator 5 i o 12X 2875 i Hhagt ™ A 37 19 or BRI E 6 E , JF i i fi1r) eventOut
IR EEAE o F2 0P R X S (B 35 ) Tranform =5 55, 5k w] DA 1Ym0 09 AL AR 2R B 3l e 72 19 %
JETT A« e RS ml 4 Ho 49 45 5. TouchSensor S2 — Fi i S 46 000 2% 25 1 42 fuk R4 S8R S o ) 1%
JRER o X LR A T AR i, W E B ) T R R & Y . CylinderSensor
PlaneSensor F/1 SphereSensor 5 ji 1, A] F 4G I o] ) 08 5 5 42 fih 21— > A SRR RIS 2L, JF L4
P77 St B AR 3 AU A5 B8 R 7 1A B9 o

FHGEFIH VRML A& 5 1 £ R L s 1 fBT s AT, (B T3 A 4058 TR AR fl
M EAR G B 1% R A 2 i A 1Y, Xt Z @R VRML 5 Java 2 (7] (1 52 B2 il F1A5 2
3%, FIF Script fl Proto 5 fi & Xt KT LIy, &I 2R A Java 5 VRML [T
SRR B EAL R S8 OX L JE T, EAl GE X T — R 5T f AN ERIE YT Rl i VRML
VSRR A (Java ), Foif AbEBERIE R F VRML [ 411 E1 5 0] = 4t b e e 10 . @it
EAl &I, P REGS 15 Bl 3% 1 1 — 24 SRUPR A28 0T =4k st EAT Sl A S 4590, AT
AN B BRI E . EHI A& VRML 519 375

(2) VRML [ 325 R 7R A o

VRML SCHARZ59 9 7 4 D FEERs 0 S0k AL s GERIFIAA) FEsH. IHFA
ST I SRR X S B, ME— R AT I 2 VRML SOk e S0 skl #VRML V2.0
utf8, B 3 L O LA L2 —1 VRML S @ SCHAF 4 VRML 2.0 JiliA; @ X
P2 utf8 R EE , IX 2 2 PG & A A —Fibs i 77 X o VRML SCHE DAY J 45wl
sewrz 25, KoK — MME A VRML 25 1] 1 S04 .

TR VRML SEIAR B G — D1, ST RS ERE R S E 2.2 iR
ERXANH T, MEmsRWARK, —P2aa, RSB/, 3—1r2Ef, RSTRK.
MR P RAR s sk, $B—wkmidia, WO AR, B, AR R B
I, =S e, BRSNS T R . B R A R T AL R R R — S IR,
2 1) TR P AR T AR AR R AR AL

#VRML V2.0 utf8 #VRML & % 9
Worldinfo { #ARFRYN, RHw TRk
title "The Use of TouchSenser"
info ["VRML Interaction Example"]

}
Background { skyColor 0.4 0.50.6 } #REYZTHHERTF



<12 JE I Ao if @) TR K Ie A2

DEF CYCLE Script { # & 3 Script ¥ &, 48 JavaScript #t 47 % & 3% )
eventln SFTime touchTime
field SFInt32 number 4
eventOut SFInt32 output
url "javascript:
function initialize() { # #) A JavaScript #9 2 A & 4 initialize( ) #AT B EE
output = 0;
}
function touchTime(value, time) {
if (output == number - 1) output = 0;
else ++output;

}

Transform {
translation 0 -.5 8
children [ #OARERATT A
DEF SENSOR TouchSensor { # B — AT BT AR 4R R % TouchSensor
}
Shape{ # H=ATHEELFEA 0.1 a9k
appearance Appearance {
material Material {
emissiveColor 1 0 0 # EXHRAKALE

}
geometry Sphere {
radius 0.1

}

DEF SWITCH Switch { # ®SUIF X W& Switch, AR R B 69 JUAT AR 2 18] by
whichChoice 0 # BB TR TEG T
choice [ #OE SRR IR 5
Shape { # RA BN F—: BE L F K
appearance DEF BLUE Appearance {
material Material {
diffuseColor 00 1



u

% EMILTEHAK

.13

}
geometry Box {}

}

Shape { # EXme R = BERK
appearance USE BLUE
geometry Sphere {}

}

Shape { # ZX WG F = EEBEKR
appearance USE BLUE
geometry Cone {}

}

Shape { # ZX #® Y ww: K ERIEK
appearance USE BLUE
geometry Cylinder {}

}

ROUTE SENSOR.touchTime TO CY CLE.touchTime

#OE U H . KA AR AR R B 09 4 B 46 2 EventOut 4y i 69 12 by
# 3| Script ¥ % 69 % A6 2 Eventin, f&& Script ¥ &

ROUTE CY CLE.output TO SWITCH.whichChoice

# % Script 37 & 64 #r 45 & EventOut #r 3 4944 output % b 3|
# JFK ¥ & Switch, »AMEE R F % % 18] #4703k

2 E=\wp)\YREL\ TouchSenser. wrl — Microsott Intecnet Explozer

IHE MEC FFQW $@e TAD #FWo

O © NG Pefw@ R EEUAMAES

A D) | £ E: g WRNL TouchS emser. vr

&) e

El 2.2 VRML S2IL 3 B H 8945 F
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BB VRML AR #E & VRML97.1997 4F, VRML 134> 4 44 ) web3d( Web 3D Consortium),
U5 web3d 1X — & F 465 JF ih7E B E L. 2001 4 8 H, web3d th4 kA T 8 —1CE B
PR —— X3D (X3D & AT JE /) 3D). X3D 138 T4 £ k) w i S2#r, fuH5 3Dlabs.
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