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FH1E BUBLHE

HEIBLE (Virtual Reality, VR) 2 20 2R A MEH — 153 B4 & 1R B AR,
EREA T HFEGAE GTEIERY A TE R SEATAR AR W% U174
HEAREZ MG BHEARSD ZHBH L RRR , HERACEFAK i 1l i R TH S
XHE, NTAKHEH THENBEARME R, VR RARKFFRET, BRI E—F AR
HEHEL PRI , 3o o K2 DL A B 5 R e T AR R ) = 4 2 (1] , SR AT A B S 345 i 2
HEHL R BN BPAR" , AT - E S FRE L4 — MR T RHI
BEHIRIE o '

VR £ SER i = 425 [R1 R B AE J1  AMLAZ 3 B 3R85 LL J 45 A R 1) B s 3
BHRZ B — B SRV B AR A E MBS IR . EMEA AN EF 'R
THBTIE SR, o B TR BB R AL TR TR, 94528 TR KR B 50 T
PALIRAL T 7 B RR 7 Bk , IR, B3R B ATHERR 2 W S Ao it 5 LA % el Tl
HAE T E NS Y 192 3h (LA , SRR KB ER .

VR AR —Z M, ATTBExT e Bl F5 ) L SRR %o 8 il B S #) R 10 44 F) B 5K, A
g A AR TIR Kb 2 A W B A R EAE AR RIS, 74 T W %8,
LR, VR ARRNEC IR B 3 BB BT Bl AR BRIRFE 2 U4
BB Z R, T HESH SR TE KNS M. Bk, FHXALIAR:20 i
22 80 ARREAN ATREALAET R, 90 R ML B EA R, T 21 LAWK VR
HARMEHRN

1.1 EMHREHNESHES

20 42 80 AEAUATHEPLEBAL B XCA | BFE S 8GR, i TEE T S 0 A FHR
RE%, B EERIERPA B TR, 20 #42 90 FEREBHEABA R I HEHTHE
PLER THAAEE T SCF  BRESHEIAGE BRI, EHHE VA TR UMY
RS HEMERSFETE R HEANTAT LUE HEYLL R EYLN & #H1TH B3
W, X BRI ARG BB . BR BRTEHEE A SRR EAR, t
PRV A LA G Z B AR RE S . Bl BT RV Z M MR T AR,
HRELRZHELT TRV RGE R REEMEIER , B W BRI E R AR
Ao BlaN, AR RHIE R G (CIMS) B HH AV AR K H R T T ol 4 7= 8 HK
F BARFE EHER—TANRERITRVR G Z RIS, APRERY, EERH
1 HSE R BRI L ,70% HRERR A AR R, KPR AV RGEEREHRMANZ
B4, WO, HEHEZ R RSN SR EREE LR OBIEME R, iR A
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i TR KRB H 3R T HCHE , (AT TREE R 16 K ~ 20 K BRI LA B 37— U BR R 1 B3
TR, BT AR USRI Al B BN 5 ST A A K R B SR
Bk B ABE R A St A BB R VA A AR EE BRTAIHT RIS RER
Bt A hib IR, BISTRU, ARARRNE=EZ R PHTERBERRE S, R XL
AL 57 A A SO B B AT AL B BT R (IR FF 545 ) , B AT LA B ARG
T 5 B4R 1 e HRE b BR AR IX S R , B BIA FIRIME B o BilIn , B2 i b T AR AR B HE XE LA
A FTER (B ISHE B 1SR E R R E R A , AT LA— B TR\ PR3
FIBME R, ITEAT B RS . XA B N o] s i P 5 = 423 18] o B AT IRAL X R AT
L BAEH R
A ESMTATE S, LA R IR AR T ATA R R A R e S, 2

BT RIFTRA G B IRS . BERITEIHARRBEANAC, TRYEREE KBIEA,
HRBEUE A RMAKK T X5 ANHTE B, W RZE LA I B’ 7T X 5HH
PLEFTESR . ASAZEEFERRRTESmT

(1) BRFAIGE I HE MlBE 138  BE 5 2 Fh B BETE 2 Fh 44 25 18] B E 1R, 3
FRERNREUEMITIE, WRAERAR R B HFBRRF B, i Bk 2 —F a4
FB, XMEER B,

(2) EREMZERESR, Bk T ZRE B LN ZRES, FHEX 5] S THER
H BB EX R U RRERAEM,

HEYLE R A B AT AR 88, AL EEARR R BRI E AL A B 5, B it
RGBS AEYLERE T AR,

1.1.1 fr2aREH#BE

MAE B, VR iR —FSEZE ARV PO, Bl 4 - Rt R4k il
Wy Ak S5 &R BRI X B 4R A4 SRR AE BT B, B R PR BE b 8 A P O34 , AT DB 2
AP aE, BREEN RGN TIESE, RIE VR BT AKX REARR, VR B4ER AT LA
IR R RITEX , 51 20K 5 R BE 25 T 2 i 8 AT PR AL A v] VR 4L  SCBE A9 18 B
R BIMERE AT WRMAERIIIZG H 0%,

VR B9 XAT 280 F > VR 8RR R A HEHLE AR 4 R B — A 18 2 B 958 07
B BE B B S R HE A, B P AT LAY B AR B RB X IX A A R A B L S i AT AR
R, IMEEEET3 B F—, BRLARATENARNEBESLE, “ BE"RE
BB =400, 2 AR =0T Kb R SE S T AP AT LLES AR BRBRES
XAIERE,, X B B AR RE AT LU A S 3 %% 3 IR 3 . F RS K Ab i B 31 58
=, VR ARG B T — 2 = 445 B & R 58 MR B shAE, % F A9 40 3k 28 7 1k B R 3%
(Head Mounted Display) . $(#&F% ( Data Glove) . $(3E IR %% ( Data Suit) . =4 FirZ%.

5 VR HRPIRBEES R “ ATTIE” (Artificial Reality) F1“EI” (Telepresence) , A
THELRE VR RESE SR AE, B Myron Krueger T 1975 4E# i, #RHE Krueger 2
HIFIEL R & X, ALREATES AP REBEMGHRER, REATTUESF—4
N 23 [R] HR , 223 8] B 404 P ARG B AR A 1, (B8R 1k B 4 T O S R AR M Ak FE B S 25
R —R, BT AR A A T E, MERR—FETF VR HBEH . BRAESE B R



Bk,

VR AR BREZE) ZEW, KRETEANT,

(1) MISEBAR H R, VR KIBFFER AL T A, 0.

@ Em =REEERS BAEA,

@ =Z#HFEF RS EREA,

@ FERBARBA , IABE Sk BE ) B EARE

@ RBIEAEAR, EEH ZHERY RE . FHE

® HEAEBEA , IR ERE 47 W B CAD HiAR%,

(2) BFMERBA ABIH BN RIS, (ESE3L VR B9 R A AT BB

(3) VR RHET 5 M B ARME AL B B K RBME, MRERRRA R fE R R R
SRR Yy R A% AR L ¥ 9 L SURAE T7 AR AR R 5 1

(4) FERGALPE SERHER R EARGIH EMEARERKES .

A LABORH, VR BiR T R AT B KA T X, FB—HEROEA
o

1.1.2 BB ERIFAE

G. Burdea #1 P. Coiffet 7F “ Virtual Reality Technology” —4H1,#&H T —41“VR =4
7, mE 1 -1 fis, BB AE U T VR BEEAREE, B VR 9 =/~“1" : Immersion —
Interaction — Imagination (T3 —38 H—H#948 ) P! ,

Ui
(Immersion)

XH

(Interaction)

AR

(Imagination)

B1-1 VRRIFE=/AF

S E N RAR FH P AU IR SE P WA i AT SR A AR BE A A PRI A8 B SR Y B AR AR BE (L
FELmE) o Flan, AP AT AR5 EE USRS F ik, X i F7 1838 AR 7 3R
BE , I AT LUBRSE YA i B B (LSS i - HF A 29 , L3 h B i Y ik S 2 B R
FHIB TS

BT VR AR B—FEN R RE L5 5, BN R R TR E
¥ EHFIE A — LR, XN R VR SEGTEIFATERE, B R BB E

BOHH X AR K HARE T AR S, XBRE VR K58 ¢ HE——#48 (Imagination) ,
VR B8 3 2 B BORKFAE R TR /R (Immersion ) , XFR“ FF7E/K (Presence) ” . “ Iffi 37 /8%
BB 4, VR BIIESR B s B P e TR RIER i = 4 BB #I SR 5 o Ab T —Fb
“EHLBAHBRICRE A SIS REGE, BB IR . ERFRPHN—1,F
EEREHN WTRRERN IERBERN, ~VIBEER. AP EEECREBUFE
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HE— ARSI RFF WA . ALEREI B R R BT, W LATE X — 3R R 22 U
HeES, SYEMEEER, IFEEEA SRR PR, XF R BREE I —
AN FE VTR THFAEE A F AR, X AR AL IR B B %k B & B R R
BE . AT B s A AR AL T AR AL, A LU B S B B A BB A I RCR S B R
HR“H” . FEUIRER" WEE P TRV RN B4 T RO FXF 3
YRR IRRL I, AL, UARSE 3 FEANBRARER.

1) P& (Imagery)

BEYRER =RE5MKN BN, HPaEEER DA ZE a2 RN ERER
B BB BRER BERUNG , &R EERERIF RS AR & 0 WRE" 1R ; B
7N A WREE A 2 AT B A, BRER BEAR LR AL ; WA MR BB1S BIAR [F] U9 40 75 B 4

2) AZH.(Interaction)

BRYARS R P E R ER =Y, P R EAERAR A AP RS EC_RER
A S 5P R R EE ;325 R 2B, F P AT LLE A S B AR TE R R A 5 = (4
MFE) SEUWELE.,

3) 47k (Behavior)

RS B IE S, S EE AR, RE S AP R EERAS, K SHRER —
FERRI, X LRI E RN T B AR, S8 MIGEOTEF B ROIE, XBWHRZH VR
ARG A £ (Autonomy) . H EHRIEEHIF R PP ARKEY R ERBEMNERE, W
2B RS E, Yk m M s BB S SR IE A B E S . B A
YE R LR B RE A AR IS AR

EREARERZBIRATREKE, BN FRHP L BRZ4ELm, S8
“ULR B B XA A2 B 2T A #IA %1 (Human Cognition ) HLEE, BT LA AIA R - 0B
25 VR ¥~ ( Psychology is the physics of virtual reality)

VR “UIRB" FUEFEE S — BT EX =4TBIEEERKOAFR. AP
VLR FHES 18], 7T LA BEE 25 18] (SR EE , AT AT LA FH P BELATE H R B H 7 R
SEIEE ; FI TR IIRE, P 8 SRR, A B BRI, ANTTREE R
SEHLTERRBEE s VR A AT AR BAR A B B AIE A B 3R B F S0 A 308 , DA IE W i )
IR, X FEA BY T A P AR 2T M 4 AT B0E FER AR e . B, VR AR A B
MRA EBBEANSHBEIRENZEEBRIET R,

1. BAH

BAKAI S AMEBRA T REBRA MEBA RERAMKERAS, XHEARHE
B —THRANRERA T RERBAMMIERA . WIERAHRBEA FHRPFFTE, TR
WRA HEIMARIFLE

1) MERA

IR IR A BRR ZM RS A 58 RERMER. B, & CITERIEE S,
B KBS S5 A e A A P, il B O — A i LA AR B 200° B3R
B, PP~ EEIE WL O — e =P R LR, AR, AN AR AT B TS B AR Xt
B R HTHRR .

H—J5 i, A AR EL AR L%, —& VR REA T /MEAE BRI
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BRAMAE , [ ETREBRABBSBERRE, MAMEREEFESE, , BABRER,
FR RN EESAE THEREEERE T BOSAEMIER, 1T T2 EAEK,

REKITERIBHNLRERRENFELIRNGE R, R ERSAMELL KA FHE 8%
AR AR LA T RAZS MR RIRE, B—J07mE, kB hEARER
A E FAT I B 7 9 BR  FEIE BRSP4 LS SRR :

DA R 2 Sk 32 sh s il A i MR B RER T 1) T SR B AR, XA KR T iz 3h
BEFR, UM EEAMMIERZ . BR, XB RN A F LI AT L0 R, an R &
3k iz 3h 5 BRI 28, 45 RN T e R IR ALEY -

B it , T e el 2 R AL R UL T SR B A DR R L, O A A R ) BOR
ARG EAEBARTK S SRPHEZREEN,

2) fBERA

REBRK I BY R R E I B B A —— MR B, X B
BCATT BB, 2RV, H ATEA W] RESRALIRAT 176 B SC R B9 il 38 RUBK 7, RSR AT 8B, B
EFAR R BRI F AR BRI . AR TR AR 1] S =X 0 il 38 0%, $2 05 3
R /N ORI AR M FEC SHFE T, YEAIEHE BT 5B
Yk RIA REEEET , S S FE R EARE . A, EHERASRRREINYENRE, B
HEAIHEREFBIRS SHHLH

WRA BEE S B EBIIRAE &, T AN AR, P BB sk W as . B,
KATERRIBS BRI AR RGBT 1 s, LAE S I 5 BB BIZE B IE A KL E &R
BT, SR, IR ERIYR R VBRSSO BRSOk =X . B
Al AN RS, HE AT FERRSE P LRE N /iR,

3) WHEBRA

ZEGTEVA P IR TFERAILEAR BAEMS FES, fAEEERRIINS ST
WFRITFREAZHNET ., AW, ELER, FECRAIXERETRARBYE, B5F
ATRERMEEREHFITHEEEE T RENEES, WBARE#ARAERTE B
FIBO T ek TRE, XS T SREMERESFRSHELEURRRIME TH.

£ VR RGEH, B E B T SR B R B M. Blin, ATAT LA
P BBl 9 75 B 2800, AN 7 (BRI FS LA R RS B W R RRKFE A RIS E S
Fo. ERAX=ZS BT, B4 B ARREE T, AR A B B RN R — S &
AR R R AW B S IRE 5, A E A1 BB 0L 2E A G I & B8 A0 FE 7 B 6K,
MIEMABTRZE TR TR, XAKRMRETAMENEEES , EHBAEREEN .

SEARFEEAR S VR RGEFFRE T ) e i B A GTUR, BRS04 2 765 R 32 IR S iR B i
AT B8, BEif—F , B AEAR R IE ZEShFE R, MARY S EHE R R L E B, R
B FHANE, rh XA H AR,

2. XHH

BE—T TEHNER. WRIAEMERE L, BER KA 28 C i # 57 R B 5% BRI
k2%, BEEVRETES), THEVBEZ B E S SR MRS E R KF R RO F LBRE
¥R FE LR FH81E 3 X F-1 07 1), T8 3h R F /07 6l & B F8Esh,
RAREF ) B IR, BRI RBUFBAERS . SIREEERI BN, BEITF 588
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PRI 6] R UL BT B, 10, FR G5 P W PR DA T 2 7 ik S B SR P B A, T SRk B 1
R, ERGERFRE, TAJLRARRR M. &5, B sssh, ez a#s—#H,
H B FHES A ERFRARN EES . B2, BUFTIVERT  AEREFBIIEC
HF HTHRSHEZES. F=  FFolEEMRENAR MRS G, SR, KET
AR A A AR R AR (H B AT, BRI RS BRI ERES

RELBEBHEFECRABUALN AR ERRYE:, (BIEEFTARE VR REH
BRI FRAILN . 55, A LN AT REA BRI & WAL L R B SL 5 R g
FFk. Bian, BRI AR WLEE K 0L SR e iR T BB A AR et [ il 3k 2% , X B, BB R
2R 30 R AR RO T R E K, B, & E RIS Rt gk R Ut — M,
HEMAETAEATRARRK L T HETHRARMATIRA, 550, BB RE A
ZH MR TR 25 O BATEHR TS B BB R+

HEE VR BB B LA RRAE , RATAMER: VR 55 H AR X 40T 3k , 6l 5 4%
AR HEVEFE AR LR SR AR

15 F ( Simulation) & —["THI FTHENLUR AL PRIFBEHEAT AL E LI B BEAR , AR
LRI —HEAE T EEAR S VR BEAREEF SRS ER, ff EEARE R AR
F LR R AW, (T REA DR AP EWE” , AT 5 B R i
PARZEAL, P BRSO 2 I 2E 3 B M O T, O L — NIRRT S

HHEHLEELE A (Computer Graphics, CG) 2 — T3 BB A S BARKER, ER
A RFHENZ I —ER B . B, EZBRAMFERTIES VR ABKREE,
CG FEAMBITIIERA , IR A B ETE T LURA = 45 7 AR B0 4R , B i T8 - B BR
i, F P A RS B AR B R RS 7E &, L ing RARERE A C MARRBUE
TSRS o

ZHEAEBR (Multimedia) B F F TR VLLR & HA b BARE SR EES S (i
BER BB CFE) WBER . BREASHEE, BEERMERE %A VR Z,
BN ZEAIF A IEADE S BEFBRA . FHb, ZHEEM BN R FER HH, B
FERAZEM TS VR AEARRIIX . :

RE VR 5 ERHXEARTEARESR [BE VR X5 EMETIMEX, VR BRIERZH
FRBARZER EARERK, HEXAREXBARMHLHAES, NEREE, VR 584
KEARFERZRPOHHEMZL, BRER %KX L VR ELHE TEM K, BT VR
R—TREEEAR ,, B EA BRI —BIBARIE RN EE RS, BRI
A HERIE I — AR, KER R G RER B .

AR BRIPRSEAIE " BB , B IR B0 7 EHe R A TR BI85,
R AFER AT RATBIHEAR . VR BORTT LI X R BRI F” B kR
ARBINO S, 7T LS B A7 B R 6907 RGeS IR eI i E Y .

1.1.3 BUIALEARNREER

BREBHEAR—F, VR UARRAHIAN, EREE MW R EREREREEARE
BEMIARNESBHITLZEAEALSRGEE . VR B H IS H A AR 8 R T
K, NERHEIRE THREVEE | Bnes Dt R =FMEHEARE ., Y5 AR
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BtE SRMAKRZS, VR REEHAT . NZAEZES, A TTEVIB AR KER, VR
ARG R R R St BAEANHgks: , N AU AR B Y K, X WP uEL TR
—FMERA EEAEENAVKERS, VR REKEEIER MR EIRE,

T, #ATEB—F VR EAREHERNEZRBHRD

VR HARBFIEM 20 42 60 SEMRMEEFFIR T . 1965 4F, % [H ARPA {5 BB A
IMVAZE (IPTO) FAE AHEHLE K% Z A Ivan Sutherland & T “A R H B R " ( The Ulti-
mate Display) B3, #EZBCH, Ivan Sutherland #iiR T N #HHBHLB R FRRE RN
“—MNMEFSEUEEBMHRNE D" R T HEHTEVRESCAREZ MR EH O
P48, Sutherland B35S SCEE FIHHEHLHE SRR B T HRER , AMTIEXFESCHR A 25T VR
ARG % o
 BEETMmU SR XN B 07 BB RE A WA A Sk R B R B B A &
AR S TR LA TR T A A A R . AT HRBIX— B, AP LR E—5
RER A&, LAMERBYE b A B 7 AL A BT SEAL , B el TH SV B P B e R vt
“HT 117 A5ORE DL B VA S

1968 4 ,Ivan Sutherland i F /AT LABRAE HR A b B BAAR S48 E (CRT) , Bl i 758
— & 3LBA AR B /RES (HMD) , 3 &% T8N “A Head - Mounted 3D Display” )£ 3¢, %}
LR =4 B B MERTTESR WS FREET THRANE, JFFEH TXMEER N
JFR, B =S R B R AR B R RR ., YA “ i BR HARTER L E
BEZME, WA LHEFE A PR AR EERETFIBEEYE” . ZLBBRF
fRE , Sutherland AEAFEH—MIBFER XFFBRIFWER ., ZVRFE d—xF0T 2L
HEEEMNHAIEH A HEINHAR, EELZ N TREXY, —kEEfkELE b, —LE
SEFERAEAR b, X AEE AR TR A4 s A28 1T LAY B A MR T 1 . AA AT i
TR BAARAS , B TE RIS, T Ll 8 s 3h, IF7E 40° B 7 BBl 9
L HRREEKEIE., EREMRREES, AP LUERER 6 R 3 EREEN
W3l

FESE—~ HMD MREHLSE AR A, B il B BB AR B A sk 38 59 7 R B im A
BIXNRGH . BT RIGEERYFF R H Bell Labs # Michael Noll 7£ 20 42 60 40 HF
WA, AP 5 aITEVT IR & 4w, P S RBIEMEER R
BRI REAR AR B R B

1970 4E ,Ivan Sutherland B JL A M K24k SR Hll 3k 2% 57 A B 7~ 28 (HMD) , 55—/ 28
RBELST 2/ HMD RGERFHIRTI, B T #EX 4~ HMD M= EE M E R, MiZR KRt
T I R RE AN 2% o

AT #HE S REHERGHEEYE, % E AT T 2485t # Negroponte 7£ 1970 £E4R
THEHEE B MR R FT BN BB S EH S SRR MEAE . ManEFit
B AE B BMEEMEETEVHEA , By —FRER N AR,

AT HEGERG R —FE BRI P R L2, WA E R GBI E R
B IN ZXEEAN =4, PRFEF A REAEEE BAAEAR . BEEE
SyPEHFRIRAZE BB IR, 20 4R 70 4R, X 8 B — MR ME ST AR B9 R, BEE
BALE A BB A3 58 L) R R S AL FRER AT I 2R A9 5 LA, A AR R B Y = 4k R B
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FBUBREST .

B THERAPEFENTERS P EA TR, Andrew Lippman Scott Fisher 1 Arch -
Mac 2 AJRH T Aspen Movie Map, B & — B ##iiR £ E Colorado #4 Aspen XX LRI,
Aspen SEHI R — MEAERET L HFRHBRERREMTEN . BTTHE—-FKENE
—ANMEIEERBAR T g, DX S E T 5 AEENL . CHLAMEFA WL LR E s a1
—B(EEREZEAYHABBERABTHET ). YUEEWEXEE R, LGB LIFT
B DR A S5 45 b A B TR AR, WA AN B Sk 2% B 7 4 R 7T LA e 437 IR 2R e
B g, IR AY S, A XSRS WA T EIERI N, IR MEEE
M FROGER RN LT B8R A BB FRXFER  BIEEE R L
FERTE] bRy 2R FERL” , AR E A AT WA X BT B FEARZE TR, X4 H K
BREEMNBELERE T M PMAEHNEER WS, EENEETIRE R URI L,
REBEHBEZZH,

1975 4, Myron Krueger ## i “ A T B 5L” (Artificial Reality) i) B A8, BN FHKA
Videoplace i “ FFIEFF7ERIMERLIATR” . LHFH T BE R, BEVLBBUbL K 51
FRER, SiHEN=ENEES R, BB B RRE L, FNRERES R LR E K
e, FR LA BREREEWRK JCLEER. S5ETUR—-, ETUREA. B
ZNS5EN FRELSEARMVEREHEN S SENELER, B TRYHERE
4 BRI, Videoplace HIZ5H LU R B, LA RARITH L BB RS MBIEFESFXZE
B’&.

VR 5T HIE R M 20 42 60 2403 80 SEAP IR 218/, BT 20 L4 80 4F
REH, BAEE BRBEARE LB H K RGN EAREREER, & B (LCD) F AR
B & RS A = BRI 1k 2R B RER B T B, BT LA VR ERBLUINE KR & .

1985 4, R EMZE A K EER (NASA) i Scott Fisher 5B T 3 4 IR A VIEW £
—F“PHEFE" (Data Glove) , XFFEH BAKNFERETUNEFRXVHE.FE
W2 i LA R FAR R 56, NTTT AT SRR SL & F“ Fi8” . 5“BRTE FAERLNESR
“BAEAREE" (Data Suit) ,

1985 4, Bl i %5 —E R A VR {4
3% E 7% F 1) Supercockpit KATHIIES

1986 4, Wi TSR —FEHE T HMD EEIEFEN VR R4 ——VIEW ( Virtual In-
teractive Environment Workstation) , X2 H FSE— PR AZEBHNEZHE . ZRAK VR
A%, EERATRELEAH BETFEET RN SBESEEAR, FNATEEBEAR B
SRR TG R RSO, A AN AT VR AR KL, HRTKEZH VR R4
HIBE A R G5 HARE VIEW R Bk, AT WL VIEW 7£ VR R FEH £ LEE%
RRERMEA.

1987 4F , EERMF B RRIL I, ME T VPL ARG —FIEFEREBTFE, FE
WEEZEA =ZSRERGE, XMFETURETF M M UREFHRAOTHMEE., ZX
IR T AR K IR

1989 4E, VPL /A F 98144 A Jaron Lanier $& H T “ Virtual Reality” X145 17, 45 “t
BUEEN =R R, EFEATRAPR B BIXNMAEP RN, REMEHH

Intel 386, LI 5 —FERH VR KF——



