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$13 BUBLHD

HEHBLSE ( Virtual Reality, VR) /& 20 i &2 K A R K — 5 H 5 & R B HBA.
ERA THRFEGAE FHRHLERE A TEE SHEERAR LRSS MELURIHTi
BEREEMEEBEARD XWBFH ZREE, ARMNAIEMERBUHREME TH K
HE, TR K HESE TH BB ARKER. VR BEARKRRET, Bt EI~E—F AN
HESURG TR , S b B 0L A SRS R T DU BRI = 2 25 (6] , SR ST A B PR35 4 R )
PR R B IR, T8 P S RERE L E— MR T R
BE e

VR AR SCE 9 = 455 1B R BAE J7  AMLAE B R A BRAE TR LA K 40 A SR 1 B e 3
BERRSE W — A S H B AR ARSI IR . EAMEN ADLZZE R & T
TR RIS, 0 B TR ARG THOAE TR, h &R TR AR IR
MACRBE T B AR T 8, FIR , B AR AR R R WA S AR tth 5 LA K ph TR0 0 R
RAE T EEME N F Y102 sh AR, AR K AER

VR HiAR 22ttt , AATTRERT € B H 55 i L S0 ORI o R B S o0 Rl #8044k BB 5K, LA
BN AN BB UL H B aF RA X E AR R R R AU 5, A T IR R RN
HEJLAE, VR ARNBE FFRTE ot ™ B3 (B2 BT B 2R R FE S TR
BIRRAR) Z WAL, MTHERH SR TERKKET . B, AXRALAN:20 it
42 80 SRR ATHEHLE R, 90 FACR FI% B HA KB, T 21 #4282 VR
BRI

1.1 EHEKHERGS

20 1it42 80 AEARAIHH A YLABAL B U A | BT S48, FTH THEW H3h i A FHR
EE% B FERENDAASLK TR, 20 4 90 FRBEEEA K HREHHE
PLRA THEAERE S X7 BRESFRIEE B, T EIATRUAMIFRY
BREHEEMEREHTHERM. B AN LUEE HEHLL R R TE B3
W, X BB A WG B EE S . HE BRRHTAIEARE AL B AIR, d
PR U RALE BT BEAEEKE S . FTUERTTEYLER) T Z NS T ANHHE,
HEELBRZHHELT TR RGEE RREEMPER, RANEBARRE R AT
Ao BN, TS R R G (CIMS ) i HH BV AR B KRR Tl 4 P 3K
P BAEFE FHER— N ARNREMIT RO RGO B RINE. BHRERA, ERRH
& AL R GRS ,70% KIEER SR A AR R, KPP EBEANREERERMANZ
B, WAL, YL B A A SRS R AR P A KR OBUR AR, SR A
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1 TR AR HER R 8, (EANTRE MR 16 K ~ 20 K BE AT LASE R — W M 3R 2R 1 B9 %X
THE . BT R R AR LS, B BB AT 5 A A 7 A R B BUE
KR BB R 2 A B A ER AR A BB A (R B 2 B RTEHH BB ARE AR
BE A S MR . BRI, ARBRBRE =45 0 AT RN RE 7, R T s
FHE LR B AR B BE e e R T AL I B R (B R RF 5 55) , AT LUE BY A 1Y
TE 5 S 4t B 7 R PR BR AR X LR B B IR R o BN , 5 20 T A AR BB o LA
KN ERE B ARAE TN R R R S E I, AT LU— B TR RBE
FEE R, GV TEAT T R SE o DCRR e 3 AT {8 P 15 = 455 i) o 4 T Ak %ot R AT
L HARAER R

MELESHTATE B T RALES IR AR T AMTIA R Ak th R Ao se S, 38
TR ARA G BIRS . HEHTEIUFRRABANAC, TENEREE R,
FOCHRLIE A RAE A7 G ABATE B3, Wk RE A B I B R 5358
PLEFTESS . A5 AZRLERRRSTRSIT,

(1) ERF AR W58 Sh5E 158 85855 2 Rl B 7E 2 Fh 5Kk 2 1) o B, 3L
FREEMRURATE ., WEREHRAXRBEENERERTER, MiLLRA—FE%
TBL XSEB RS,

(2) BEREHTEKBERE, BT ERE BT RS, FH 5] S0 1015 &
1 BT R URREBENEA,

HEHR B AT ARS8, AR EEARR R BRI BN AR, BRIt
RETEE A SIHHREVUERS R BAR .

L11 H2RBWUEKX

MAJR E 5, VR SR —Fp e i a0t BALA P80, 2580 4 B P R R A%
W Ao S5 4% b BT S8R A9 SE RIS L T Bt , 25 K B 3 3t 188 R P MO B, AT R AR
PRI, WA REN TAERFE, B VR BT AKX RERE, VR B/ERTTLL
RBUR AR 2, 50 Qs 52 7082 1831 3H S8 AT 040 0 T 3 7 4 . 52 91 58 2L 19038 B3
R AIEERE A ETHENMERIIZG NS,

VR BIE CATLAVAZE G 12 . VR SRR Rl B LB AR 4 L — AN B E 03 T
B BE B B E S Rt R, P T LA B AR B RE R AN A B B B S AT R
EE, IS EE0E - BRSSERAENAERMBELSE, “BE" R
BOAR MG, H B S AT R S L A T LB AR B REBES
XA E X B A RBRETT LUR A B L 305 30 R 3h T B Sk sh 4 5
= VR EHEM B T — & = 445 BRGR 4 R 52 S B4R, R 0 0 Sk 28 57 4k B R 28
(Head Mounted Display ) .$(#EF% (Data Glove) \${#ER% (Data Suit) . = BAR%E,

5 VR A RIS R “ A THSL” (Artificial Reality) #1“32 8" (Telepresence) , A
UBUSER VR RRE B R AIE, B Myron Krueger F 1975 442, #R4E Krueger #£
HIFIELHFIA & A THEATERR A RAEMIEHE R, AR AT LIESDF—4
A7 1B R, 1225 [R] B M F mT AL B R A R, (ER IR 5 3 7 B s R Mk FE B AL 25
Bl —AF BT LU AR M AN TBLSE, M@ B R —FhET VR B4 B R E B B



AR,

VR HEARBRKBRZ B ZEHR, KREATHRNMNT

(1) MXREAR HBR#, A VR BFFFRRA T 6, 4.

O xm =ZHEEAE RS BAER,

@ ZHFEFEM SRR,

@ BB, WAL b IE S A BARE

@ RAEMER , INEE  ZHRRY EKE FRE

© AHEBEE AR, IR 1T HEE CAD A%,

(2) BFERBE LRI B AR ITREG, (6 SE B VR SR B 7T BB

(3) VR REET BB BRI LB E K] B, W RRAR A A fE B L SRR B
T FR A 2444 BR ) 5 AL FH U4 O T AR LR 5 | 7

(4) FERRLYE SE AL R BRI ERERERKES.

ATLABUSE, VR AR T REBCE AN BE T KAMEFE TR, FR—FEAHER
¥,

1.1.2 R SC Y B ARG AE

G. Burdea # P. Coiffet 7£ “ Virtual Reality Technology” — 5 , 8 T —41“VR =f
1 -1 FR, R RIEM U T VR BRARSRRE, Bl VR =/ “I" . Inmersion ~
Interaction ~ Imagination ( I8 —3 H—HI#AR) 11,

g
(Immersion)

e

(Imagination)

xEH

(Interaction)

E1-1 VRKBE=fFE

RE R RN ER T RERE AR EB B RN A RBE (2
FREEE) o B0, 5 A DU T 2 BB R ik, X B F 8 B8 R 7 60 R
B, I AT LUBRSE AR e B (L0 T B8 X)) , W5 PN A 4 ST R B
FHRBIHTBE,

BT VRAAAR-MENR A RELRA S R, ENNHERRE TR E
F FHEITE— SRR, X 2R AR VR 580 H I T8RME, I REEMRAE T
BB, X AR T ARBR S . XBR VR A5 ¥ —H928 (Imagination)

VR H) B E R A SRR R VIR (Immersion) , XLFK“ FE7E R (Presence) ” | “ I S5
HBA"%. VR MR BARRDEERE P EH ORI 6 = B BRIFFSE P F
“EHOBNHRBRERE A BEHLENRKE, WITE IR, FERAEFH—,F
FERREK WTRRZEEN SEREEELN, —UREEE, F/8E8EHCRBFE
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Oy ARG AR A R B A U5 ) LB, R AR X — BRI R A A
FLHE 8, S 5, R O A SR m B L R p—8F . XA A P IR BIE S —
A LTRSS i B AR A |, S ERAR RO A UL PR B R i A B A R i R
BE T g o BE A I R AR AR AL, A LU IS T A PR A B e BORAS  EE T
R 67, BB UTRE” B K R PO B ALIASE 89 B S A = A T LT X R
TR LA A BN A, MRS 3 MPEA B AREER,

1) & (Imagery)

MEUIAEA -5 SR, b s E 2l OH B2 G2 sl ZREREE R
K RBE R EA 2% KA, AL 7E R R RS T A2 6 1" R B
73 1] TR WL A 2 T R, REER BE AR R 4L s iR R BB B A RZ IR B 40 5 BT 1o

2) 3&'H.(Interaction)

HESUUIAA 5 1 P TB) B 38 BB~ HE R, B PO AS BAE R 0K R BB 318 B C RIE AR
PR 25 0 PR B i 5 38 B A2 RN KT, B P AT U -5 B AR 1% R TR i 2K ()
WTi) AL E.

3) 151k (Behavior)

ME S A A 0 LTS S, s BAE A, S AE S5 A P R B R, B S E A —
PRI, X R E RN T HRBE, RH MG E RGNS, XU N VR
409 A L (Autonomy ) . H FHEIEERIIRE P YIKKIEDEE@RISMEKRE, I
P SRSy Wik i B B BRSNS mE R E S, AR B
NHI A FLI RLETE RE S A8 I (R AR

R AR SR Z A BB A, B3 F R B F2 75" BiR B, S 3L
COLBLERT B X A RS LT AR IA A1 (Human Cognition ) LR, BT A& AIA R« 0 38
i VR B BE# ( Psychology is the physics of virtual reality) ,,

VR B DR Rl e 5 — R B 4t BLERIE AR KRR, FP L
Dikd T84 ), 0T LA 2 (8] SbREE , AT i] AR P RELIE AR EE B AR
SRS H R VTR DIRE P BT i S BRI RR B A BB RIS e, MTTREE
YL TE LR VR A T LA H R A B R A BRI B SR, LIME TE i b BB
HETLSASE, IXFEA B T P SR 5 2 T ot S0 A SO0 B R S . TR, VR HE R B
MHRA LA 5B RGN ERENR,

I BAM

RAWA S AMERA TRERA R A BERAMKERAZ, XEAGE
TR - FERBRERA VIR AMMIERA , R A HREIEAFHEBFELY, fitk
WA HE RIS

1) MR A

PSR R ABGR K E T HE 56 RIBBREER . B, £ iTEm s,
550 B KR B A T ) RO SRR 9 B AT BT O TR — A B B AL R 200° £ FR
B, A — R EBLIE KA o — S S MR B BLSOR . R, R AV AT B TR e X
FEFL AT T R

7=, PR RSt RS R B A5k 28, — 28 VR R4S FH R AL B RIER
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BN AR, R E TR A BRI AR, A XA & FS G, BABRER,
PR ENEENE TEREESERR T ERAENRE, ITH T 2N a8,

REKTHEIUBHU LR BREFERCRESLKKGE R, R T ERE B LS AE A
AR ERAFLETBASEHRARIVRRE, 55—, kB0 A RE
F AT REZ MBS, EERRAT , =ALLHRRE R,

LA A 3 Sk 3Rz sh i il BB R AR T 1) T 9 B AR, IXFE A K R 41t T 38 3
MEFER, UATERAAERZ, BR, XBERIEHE LT HTLr R, R EHE
KLz sh 5 EBRAR L, SRR BRIELN,

Rt , T fE A R B T FEEN ERMAE, FEEZEHEEHK B R
ARG, EQERABRB S SR PHEREXHEN,

2) RRIERA

RHERWH B R AR E R BB R DA — MW EMEE L, XE
WATTRE . #AT, HEEAR ] BER AR 178 B L 1 A9 38 S K 3, SRR R VT BE, B3
FEHEAR R RBIT R AR BB . IMERNEE R RF T PR A0 MBEHH, A3
EFHEIT M/ MR EMERN M T ECEHFE T, UKANEHE BT SRl
WikRI A R, S 3 FE, BREARS . AW, FHERSERBREDN YLK FHR, B
HEALIFEREFENARS S8,

WRE LB /1 BN RIURAEH , 5RT ZAR B8 £, 8 F P BB s R . B,
AT RN R B RG R T U, DUEE 3 5 fB K16 B 75 2 F 0 Kl E &
Bl S, AW, WREEUDERGY IR R , 5B LT RN xRS, H
AL A EEX N RS, F HE AT TERARSE D LR R 5,

3) WHEBA

ERHRHA P IR TEAILF AR MEAAFOES, EREEFERINES
WIFRITFIRBERHNEE, R, EF5K FFCRAITERETRE BYE, BF
M RERIEAKBEHITHEEEN T RENGE S, B ARBREHARERT B K9
RIEALTE®F TRE, XFAEFEREEBREHFRBRETREURRRITE T,

7E VR RGEH , B ERAMEZ B S SUBe A R B, Bt , RAT8T LI
PR B FR, RS BHAEULES FHEHERRKSARIR R RS
Ho ERAX=ZHEHF b, BRI AR, MR 5 3 B RN F—H S %
O BEMEGC SRR ARG, HEITEEREA ST BN E S EFER,
MR ABBEZ A TR, X KRR THMENE BES, F LA EE,

VAR ARRA VR REFFRET T MRS, HYEHEF EZ R AR RE
BATRE. B, CBEBARZRR I BEHA R, A REB R L HHN, R
BHLFLETFH LM E, A X AR gl i E AT,

2. XHH

BE—T TERESR, RIERBRELZ, BIGE 4 35500 #ok 7 kB4 2R
k. BEEVRIEIES, BV A& KRB E R RNRT R, KT LR
BEFEUBMRNFEN R FHTE, FRESHRFH T EHERMTRES, I
BRI F ) B F, U B BB FHAEBS . MREHEE IS0, BEIF 581
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PR IR] R OG0 AT BB, B 4N, 2R G AT M A 0L 2 A fih % BUSAE oF B A, SR A e A
BB RGBT RE AL ARR L., &%, a7 g8 sh, e 2 ez,
HEFRBEH T EFFEARS MES . 82, BUFIIMER T AERERBIET
T B THSHEZBE) . = T SEERMRIHARN SR G, SR, )&
LI s O Rl 88 B BT, EERN R SEEIYIRRZERES .

RELBRBEFEC RN BURLHHRKEZRE, HEBHARRK VR REE
BMWAHESRFRABSLH . B 5T, AR T BEA BER 0T & WAL 56 b R B 5 L BR B
JEoko i, B SR 7F W2 HE 101 LA N AR AT BB A A8 I [ R Sk 2%, X, B B
LR LA R B R T S E K, B, 52 BRI SE R g s gk s iRt — MR A
HEREE T AR RARB R ES T HTHRMTRA. 550, BB LWRE A
ZEELM R T2 5 O0RATE RS TR R

¥ VR KBEE K BARFIE, RATAKER: VR SHEHE AR X 5 3k, #lant L5
AR HEHEEEAR LUK ZREEARE,

{5 B (Simulation) & — " T H MUK AL L BRIF A TR 2 LM BAR , ML
KFRIABEX R E AR S VR RAREE -E ML, B2, 0F TR R EE
T LEES N FER AT, (5 B A LR P S5, 7T ol B BE AR B A P G
AL, F P BA Bl H R 2 R FE S LA T, 1 B — R AN 58 A 38 B A SEst 4t

HAYLEIZH A (Computer Graphics, CG) £ — TR EE AR S BRMER, BA
A RS BB B, B, EZRAMAFERNES VR B KEE,
CC EBRMH T HIBA, RRE RN EIE T LURA =47 3R, B i TRAFBRHE
i, F P A BRI R B C A RN BT RS e 2, R Insp BORBBRE M © AR R A8

FHAEK (Multimedia) B H FiH B LG & HE AL BABRELZMEERS R (Y
FERL BB CFE) WBER . BRRARAZMEE, HEERMEE LEA VR E,
BN E R A RIEME N REERA, T, BEELEON R EER %K, BilE
FHEBRMXEHFES VR AEERRNEX A,

RE VR 5 ERMHXEARERRER, HE VR X5 E1HYMX. VR REAEH
HXEARER ERBERK, BEXAREXERNEHRAE, NBEAREE, VR 581
REARFERER MU ZL, BRAEBE NN L VR ELA T HEY KK, BT VR
RIRGEHEAR, R ERBERE — BB AT R —A 7 E% RS, © %S
HHBFEMEA— 1 BAK, £IBR R R BB,

AT BRI " B AR, B BB A 3 B i A T8 B3R 38, 3
ERUAERBIFERTEHEAR . VR BRI RRBGH IR Bk FEI
A NS, 7T LLAE B 7 e R 17 N e 5 BT A BRI B3

L1.3 B ARNZRME

BREHEAR—F, VR ARRRAHIAY, BRGSO U R FEREAL SR
WM SR FRIBTHITT 5 A HEA L RTIRA . VR #9855 H A R g B S 148
XK, ST BALRSE SHEVEE  BR 8 JEF K = RBEE AR, Y& M HALER
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HESHRAREZR, VREAEHI T, NEEZS , HEEITEVNB AR KK, VR
RGN R B REEEAN N kS, i B M E RN K, Xt —BIELTHR
—HMERAK EEVEEMAVNZERS, VR REEAFIEET WK EEHE,

FHE, BIAEFE—TF VR ERBHERMWERFHRS,

VR HARBFSEM 20 42 60 FERBME LTI T . 1965 4, %[ ARPA {5 RAb BB AR
PAZE(IPTO) E4E HEHEE ¥ Z A Ivan Sutherland K F T “ K% B R” (The Ulti-
mate Display ) ) #3C, ZEZ 3 H, Ivan Sutherland 3R T 4B BB RBRAEHR
“~MESEUNEBRUMANE D RE TEHBEVRERANEZRT A H 0" K
B4, Sutherland )X SCEE M THENLM AR T B, AT B S 3CR N EBS VR
RGN T

REE TR ) BRI X A 87 17 REBE & WL 19 3% BB I B3R B % 3 L) B,
RIEER SRR L WA BT, TR BN, AP LR F—%
R4, LUGE BN Ath RO B B0 (288 A Bl , B de i H LA X P B e i vt
“HF O SO R AR

1968 £F , Ivan Sutherland {# 3 51 A LABCFE AR B _| A9 BAAR 54488 (CRT) , il T48
— BB ARE/RE(HMD) 3R FE TR “A Head — Mounted 3D Display” i3 3¢, %t
S B =4 BRE B T ER WS FEEET TIRARITHE, 20 T X E it
R, A= R BB AR RE, Y25, <k BRHORET LT
BIESE, WA LT E B SH SRR E T IS, AR RE
fRE, Sutherland AR~ MIMFH R IHBRBOER, ZVURTER h—T L
HEEMNHAHERINEHAR, CEIBANTREY, —LEEELE -, —LE
ETERER b, HE SR TR R A28 0 UM BERZEWWE N F. RA b1
ATHEFEEBEEES, B TERREBS, ALl E B s, 375 40° i # B i o
% LML EE. BB MARIBS,HPTUAEER 6 BERAE 3 ERNTEEA
W,

FEE— HMD WEEDLSE A A, B3 SR BRIy B A 30 59 1 R s B m A
BIXN RGP, F— N RBBRYFTE i Bell Labs [ Michael Noll Z£ 20 #42 60 £/0HF
IR, M P 5— 1 art BV IB A Yk & RN, P 2R ERBEN R
BhR” , I REMS AR A R BR

1970 48, Ivan Sutherland 3t fily K34 DREER Sk 25 57 4k B R 28 (HMD) , E—/1h
BEELF 20 HMD REFHIEII, b To#x A HMD =% EF 6 R &, WiX B KR
T I R BRI 48

ATH—-PREHEREHEEME, 52 E RS BT 4%B5#) Negroponte 7£ 1970 £E48 1y
THBERNFRIERTENNE BB SEH RS SREN R, aEKET
WEE B BMEEMEATEIES, B —FEREBEER

AT ED R RGRR R —FE IR B I BSOS , A E R BB R R IR
B RN SRR, ERREM AR R EEE BAEMAR AEERE
BN FRBZERESTAHHAL, 20 T2 70 448, 38 B — MR XE IR B X, BEE
FAHUE A BB R L R KA BB MBI ME SN T, AR R RN =SB EW
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TSRS T ~

AT EFMAEERSE P EF DR, Andrew Lippman  Scott Fisher #I Arch —
Mac % N ik36 T Aspen Movie Map, B2 — & #iiR £ E Colorado 1 Aspen X GAIEHE .
Aspen SRR — MR ET FNFRNBRREHEN . MHNE—AENE
— A FTEARBR T R BB S WEEL . YA EA WL B0 E S &
—~E(EZREBRAYHNBUHERRHALT ). HWEEWE X I B AT, i BE LLAT
DOV AN S A5 R e A B R R R, IR AN b B SK 25 58 5 28 B T LA 35 43 R 4R e
BWRAAE, R RRYF ., A XS R E T WEE O TFRERG, mBRWEE
KRBT BOGE , AR RN L ] R A ARG FRSCEE R R R E AT
FEmS TRl b e SRR B ATRE X T AR R E R R, XA
BREEMNECRBE TN MAEREEOES, B WEE TRE R USRI,
AR B BZ Z

1975 4, Myron Krueger $2 i} “ A T.BL 3" ( Anificial Reality ) f B4R, BN TH N
Videoplace i) “ AR A MBE &L IREE” . LI & XTI 5, BEPVEBRL K S 1
BEG, SR LR AR, BB S R L, NGRS RSB &
AE, R LA BN R E WK RILFER., S5ETUR—, WATUREA., &
ENZHEN FRELSERFMBREHENS S HEMWETEAG, HTF2YHEREL
AHIPRE] , Videoplace BYL5HI LU RT3, LR A AR T L B B R BRABEFEL X H
W,

VR BRI R M 20 HH42 60 42403 80 ER IR+ 180, B T 20 4R 80 4F
LR, W AR B R RO LS 2R A NEAEER , BE SR (LCD) HA
B A R ARG A 7 B iy 3k 28 X B /R 88 UM RTRE, BT L VR BRI B R .

1985 4F SR WA ALK B8R (NASA ) 1 Scott Fisher 5B T & WKk R VIEW 1
— B BHE FE" (Data Glove) , XFP W BEMNTER BTN B FH LY NE T4
AU LA TR B4 AT AT R SL BB Fh“ FiB” . 5 BIETFE FERANMNAEA
“BARAREE"” ( Data Suit)

1985 4, Wil AT 5H-—E BT H VR B8 {4
% %5 % Supercockpit KITHIRLIEE,

1986 4, W D) 78— FE R T HMD R¥#EFEHN VR £4——VIEW ( Virtual In-
teractive Environment Workstation) , iXRBH#tH FE MR ATV LG LREEH VR
R, EFEA TR EERE BEFEBS RN SBESER, FMHTSAER. B
VRO TR AR T, AN A K AT VR BRI R M, HATKEH VR B4
IBE 1R RESHI Rl VIEW &SRk, A . VIEW 7£ VR $i RBF R H R (917 & _F AR %2
RRENEA.

1987 4, XERIF R E L RIS B T VPL A A0FE —FOb S EREGE T A, F£
MW R SR RE, XM FETURE TR MRS FHEMNSHBE. %X
TR T2 AR B K R

1989 4£, VPL /> B B8 4h A Jaron Lanier 2 T “ Virtual Reality” ;X4 18], 45 “ 3t
B AW IR EFEAP AR CBA BIXARER RN, BIEMREE Y

Intel 386, 14 % % — £ RTH VR #fF—




