iR 4 B8 L i X
R BB WNE

BEHEE A"
HER FEA A3 MK

An study for reality evaluation of virtual reality system

20004 2 H

B AR K25
pE ¥ T 2 M
EFETEBEHK
e BB



= 2w X
e H & Wt

BREE AL2H Y
IER FEA H#I H
An study for reality evaluation of virtual reality system
9 /L TE ELEMN RYOE RBES

2000% 2 H

P
BE %il 2 Bt
EETEHRIY
T W




RS EETHE BMEEBY RS EEY

2000% 2 H

F#E TAK
= A £ R
® i £ A



Al 1 A A B s 1
1.1 Q7Y TR A oot 1
1.2 Ao EA etreeese AR R Re R RR RS .3
13 A28] MO0} FTHPM crevvrvvemmimeimnerrnessissssess s 4

A 2 A AFPATY TLF 7
21 7FAEAA AJAEH Y QUZFFEA QA& e, . 8
02 BAIZFO] TEAI R A rerererirnsmisisnr e 9

A 3 A JAEA Al2H Y A7 B AYH 12
31 HAZFE 7 HFHE 12
32 HAZFE I} AR o . 14

321 AYUFH B A oo 15
322 AR ZA L AFH] s |
33 Al ZIT}  oorveeesiesseeess e oY)
3.3.1 COGMUHIVE IMAP «rvrrerrerenessemmimsssmssmssssssssss e 22
3.3.2 ObJECt SEATCR - vrveerereiieseriimse s s 24
333 Size diStance eSHIMALION -«crreorremrirmmimreieretetris e 24
334 71AEA AlEF OB thFF HIE e 27



. 30

. 32

FALTA e

==
=

A5 A EAE R

. 34

. 37

. 41

ABSTRACT ......

1 -



[ 1] A FRF A s . 17

- 11 -



(28 1] Zeltzer®] AP CUDE -.oooovvvrirverrrrrsrnsesssesimmms s 10
28 2] 54¥ Max-Planck-Institutedl| A} &3 7138 A AlE® s 11
2y 3] 4&%, gasA, FEA, 8o AYPSH v e r———s 13
(2 4] 7P BANM G AR o 18
(13 5] size, distance estimation AP oo 20
(2 6] T2 E KIST 7HF B o 21
(1] 7] Pretesto] AFEE Virtual World s 22
(29 8] AAE mapol WE SHHE BT o 23
(28 9] BAT 7}49] size @SHMAHOM -ooovvvrsvrrsvssnesissossoss s 75
(28 10] 4 7kAFe] distance(depth) estimation ..o 26
(2@ 11] A B OJE o] thEt BT oo . 28
(18 12] Map goodness scaledt ZFEZH] FBBA v 29

-1V -



A1 3 N 8

1.1 Aqte] 98X

Ao /AR ART BHY JEe WE PR 2§, oF, 474 9
ggxol But ol M2 A T AP WY, AFAL UM
AZol AYE A9 met 2 ALRA Hr), A¥AR &, A A IR
Oy 5oz I $8Fopt AA HdiEH AN

H3EAolgts 037t AHEET] AEE AL vi=e] VPLAL dlolH
Z2 89} ofo]ZT 9 AFL AW ARG 1989dFHoIH, 28 AdE
ofoll o] Lo L o] YutoA L A7 A EEAH-

2% AREHIE, A 71E T F&EF HAG AT A o

3 77zt So o A7vt TERHARA, FeMY JtedE THEE4

AAZE BH A3 =Hertm en, o|§ o|&F 27 R uF AEHCIH
v 2394 By REFo0Z AMEEHI 3T

AdEAe] 284 HENE YolME JHFe AFS UE F &l
A7t 7FFAANAN AH Ao N, AFo] FAIEY M FAHS %
sted Be A7ty ¥l &8 ARY F AN

olg BolME HJHAL o83 JAEY Fe FE HEY G,
AP TP Ade] s AMHIL Yok LAFL AE5E B
Bl & 987 HgHo] dojAe Afrt ged oE BH HEEA

bR AT BERYNEATET BEOZ o] FARE



T2aYg o]t s1EY ARt WA AYY v go AP A
A st Aol 1 AAolT & S0 WHIS ALgdtelor ¥ BAI AAA
B3 ey P A2De BLEY, ALY F Hgsted =8
& glth. A BYA7) Hol AP SolM Agd HE ol I
e oW AN HAL B FE Folnt
42 FYlME ATAYL L 2& ABUNHI BE37) sk, 714
=QHst ABolE el B FAS stz glon, A7vt 438 AP
deim, $E Fade] e Bolold UgHoE AHEE & UL Aol

olgl gt A MM AFHEA A" FEo YAM AbFTY HEL2
271 FHRRA AAHE AMSEE BARAL vtE Zel7] wiEel, Azt
o] AA AHF FRE oJRA ErlvE YSIe L2 =7=A0 o
3 At e Fadch AN A2He FHAAM JATFEY ¥ <
7t M EATY] A5FAE L FUAE F JUe 84FY =& [Ike] ¥
82 s AF A2de] A7 Hrhhy o MLE ugeE MY Vi
< A3} A= AHolth

3@ ARk AL A AYE sHo YA R dAMe /HFEA
71 A wE oA HeAte]l FAA g8 B, FAHLE 4
2L AE Aldle ag 24 £ ¥Holn, FAE FHAEHIHY HIY
Al EdolE ol HIAAYHARFEAME 4T WS Hoju Utk 1yt 7}
AEA7|E0] JAZAF Aol AR o FEEOHE 2 3oy I Fw
E97 AR Aoz qag o, AA AF FA7h #AsrleR, B F
o] el HMFEAANF i FEE 23 e Aot [12].



12 A7 &3

JeHoz Qlzte] Az, ¥z, 2z}, EE A4 By ohg) A
N gatoly HeAQ AW AL AstA <Azto]l FHMAS AuP ¥
Noz HsRfsol shexe] B EWE A4o] swe] ¥, Bt EEH
ol A4EA A2del Aol sH5EA Bt ol dd theH Be A7}
uhs)ojo} FT} '

(1) A7/ A dHH IF

AP Age HaiMEe dA 4G ouF HoAM vIRIA ok <
e olsiste Aol ATFAHL VIERA RY & F£FY LY LAEIH
et w=A By oo id A7yt FLIT. FLPo|# Aol A+
ZRE WolSoly AFo s 7 FBA] AAolnE MEd AE
glolele 2ATE AT, A §&317] AMe ABTHAA A
HAEL ot old A FEHAQ HZ2A S vpAsof dot-

2) AR Az 3§ Aule a7

AgAA A2de) S840 #Batel destA sbsAol AA H: Aok
AgRobel e $4 AU ALe Axdo] Yolrlord weke Ha F
7, 2HA0z mesl /1EAWL ANY & Uk 53 PR M
A A2"e g4 el Fadith

3) 7} E A A 2" AHF5H7} (performance evaluation)

g Nxde At 71Ee Az 23 §xd o} ol



33 714 Hrt AR (specification) S AHIEZA B} AE3FOE ALY
02 d AZE # ATk

(4) 73R Al2d 283U FHARH A
A7t A Bt} AfAHoE AFHA AL AFste FA R o FA
=2 AAS7] 993 AEEAQ parameterSol| #F A7 L FHUHAEH o
2o FE&A #3 A7 B3
olg} 3 ALFAL AF 7IxFHY AFEHN, ¥ A7dMe 7HEEAL Al
2eo] A/ YA E ATE FTALRE o|FRH. KIST7} /¢ 3
AL ANAZBAAA 7Y HiE T MEEAA2AY @A FEE AR
QAEE Hotate, AAZ/AAY FFE AT dAR] Jhoj=gd S AlRbst
= o] B d79 EFHo|Y.

1.3 A9 A9 S8

R A2de e Hrhe AHEASe] I A2RE AREIEA =
e Az IR FHE £ Aok 2Y SaA THE R A=Y
AHe) AFgAE BAZol ¥ 5 Aol 1 @At Eolg Ae A
pe Aztg oz otk F, HEA A2 Brke A THreality) o2
AukE HolE ¥ $ e Aold [21),

84 ZHreality)o] & AHEAI7E dubu TN ARE AT go] =
Aertel Zdolt). sxg, @A AAst FHH Rog ARA Hriz} v



o oyt oz Ao & FE HGEA AL T AHEAES
BHEE7 B3, Y5 Fobd RolFe AL ANE F A L S
= AAE SN E oS3 2L X Fad FHS 1ol 3, dF
23 AL A e} MR AT A5 RS FAAT7] AE ol SRE T
FAIA o gt [14, 4).

e Visual feedback and immersion
e Tactile feedback
e Acoustic feedback

® Interaction

AztA 9l WA AARE oty fEiMe LA =AA= A
s A7\t BAG%Y A T Bl 7HAR Sle AL TAZF 7HEAA
T ot Hl&sA GER}EAE ATHolol @tk EF Ao Sole 3
wot sEse] oA FEEEA e Pl Basioh
E ApoME AZAH BES FAoE JAY AEE AGstAH.
sl 73 EAe] HA PFRAPYEQLAER size, distanceE HA3A, T2
gAcE wEolA 7T @AM AHPREY dHFEE AU
R Ne wayfinding®EAM BT AolHE I A%
sketch map methodE ©]£&3} cognitive map A H-& AAgAeH, A o}
3 Q1A apo]= TFH3t7] 93l object search AH S HABIAH. °l& F3HH
AR AxE Y AAFL ANSHT Bk

flo i

B =2e 0o 2o FAH Atk 28 E A R 71E

ATEe AFEgton, 3FAME A Hrt A HM FAF T







A2 F3 AP 12

AgEA A2ge] ATHdAM M /8T FES 2
=z el FAZS Uerd F Jevit. A4l v FHHOIL AL
Hle 23 @ A2ge 50 wat dARE FLIte 2280 W I
. EAE 7t 35O 2M, tele-operating 7HFEA A|LHdME H
Az BRobe Q7o) S8 go] Ala®l AdA Fad 847 En. A
2o 71z 389 B3 ¥ Yrojxsd, Hale HAEEN %
2g)e] 244 dig AR Yo, FaE FF ZFA2 3 T2 A 2T}
2350l AT, FHFHAPL o Zx3a Atk ARZ 7HIEAL A=HEH
AAZre] FE ARE FEste Aot vxHez FEAY A& olF
sledl QlojA HAAC B ATV 8ol Iy U

ANEA A|AH digd AFe ZA =g FEQ ALY T
B3 @79 A|2HE o]gF TRAFTEERE o B F UARL £
=R e Al2de A HriREEL ofn jlormg, Az BTl
th3t APAF Foigt FEEF 3T

2 M 7H3dA Aj2dd loiM AFEFH dAL’EES TR
sln, AAZLS FAFNT YE KA SL Zeltzere] o]0 wet AHHESF 3}



21 A3 AA 2" ARFHA 84

o AoIA vh Fastch @A ANFe sEAS ABA
d 5 e A2de TEEY] A Be 75 WA

A E A Q7tEEA dFHYe e HWAY oS 2ol ZA
77 ArE ATHYE AYE 5 UG [16].

3 &), Multiple sensory chanels. Q1Zto] @AM =7le 2333 Lty
H|&8lA Q1B HoZ QA A & & dertdl dF ATECLEM, 2
EAo) atg} Azte] F2 &= #zhg A= FHo| A

S A, Participant representation. 82 7M3&dA A 2"”dA =3 Fol
7 Feqal zpale] AAE oJRA FHFAAM BTG THEAAM Y
AH el BHEE Qe A Fy F& F3qo FF AL F Ao old <l
742 se 73 AAE gaRlsed =88 F 5 U

M), Design and fit of HMDs, Stereoscopic displays. A A< A3t
Ao #PHog RaE Froez Astd, Futdel Azt dojuta, of Al
2 0d o AL uddA Uz §Ast iFEAY dAE A
= AL 3} ol YMAS A HsiXe EAEM HMD7E 7%

24

ggaich. stAlT, Aol AAe g BEol FiEAlels) ARrt E2ch
olg Y] YN AANFE EFFHe T HEd] AEREol
o %230

&, Navigation and orientation. 7Hd&8H Y & ARz e @A
NN AFs7] e AR 84 AAHAA AFE £ An= Aot



ol2]dt APl YojA GulgrE ATto] 7P EH EY3d FHES A=
2 9o e sl ol ojAol gt oo g FFAHA HIFNEO
Z Q 3}t

b A, Presence and involvement. {17te] 7Hg&E 49 A3 =UT
% & 8% motstd, M3 AAd 8T 5 oot At Wis F
Q3 BEolxul i EL AP @o| EAstn, &3} HojUA ¥

AN A, Quality of pictorial scene. AR & FH A7 HAHE
T2 Jelle Aot Aty JAze FA3e f4EE AMAH %, A
74, A7, A, 29, 09 AAE Tol Atk FEE B3 @} o
3t 9459 A7 ASE MAPNAH, EEFHoE JMIEAE AMiHe TE
g & UG-

AZ A, Interface design. 73 @A A" FFE H&HE &Lk
o] W}a QEFHol2E AolZREH &0 A= o] obd WF UHH X
o] gge Fgsg QHHOAE AMEAT JMIAAE BE7 AN A
AE3tE 2Ro|7] W rPFEAe] AL o AAES Heol IA S

g Tt

22 @Azt F AL

AR 715 Zeltzer7t EFE ule}l o] 7PGAA AN dvhyt o
27} (Presence) S =72 4 Y7} 3= presence 4, o]& 3t MAEES Erlyt
Ao 2 E 4 QEJISIE interation8 4, ZHEAIAlN] EAdte AA =9
&AL Bojste autonomySLAE BHEAPOZAN X HEELE UE

% Sl



(28] 1]& Zeltzer?] AIP cubed WEU L olt). HA|9 7|&sFFAAM=
A3 7S AL WE7|9% 9 AEQ] presence, interaction, autonomy<

a8 r)= Brrssith 227 w2 spAEA Al Bl AEE = m

Ho MAEA AN2de TEY & Aok

o &E0], wayfinding® #Zo] FAAE Fe AYL AAHT FZ
realityo] 7H¢ 2% 247 91, AAAEL FEAE AL AL
A2} 71He] interaction®-E 3 A 9 autonomy’} 83 84 ~7F ®oh g
AZo] & Aol =7 AL FHAsted AN AFE ddFH FHo
¥ A% ¥ =7 BRI

Autonomy

ask Level
Graphical Simulation

Interaction
. e

Presence

Optimal Position

(a2l 1] Zeltzer2l AIP cube

Max-Planck-Instituteol| A < object recognition, depth perception,
wayfinding, driving, graspingoll #% biological study2 833 AT ©|H
3 FANA NS =o]7] YT AP S ZH Speed perception, Orientation
behaviour, View-based navigation, Driving behaviour®} =& 477 o} thFt

- 10 -



AdS st AUTH

(23 2] 919 438& FYsir] A3t 7= THERL A="e
o F3 A

(23] 2] 59 Max-Planck-Institutedll Al &3t 7hatsidd Al AH

ol YA FTEL EF FHIo| o]FX 1 oH, dFFES] £
G Ae HFE3 AT

ZYo| M= G7 Z2AHE dPog FUARYH FASAHAR7 A&
B 7fdto] o1 Yt} o] TEAHNEE JHFEA AR E ZHEHLLEY
3z A1zt stgtulg 78 71E, AAZ vdo §713 ZlsdT, AES A
qA 7% ML 508 FAHNA ok E=3 3ad VIe2A 3x4d A3Fd
2 o]23 94 AP RolfE P Fr|AF e Jfdo] ojFolx A3
GA A AT

HEA AlAde e Ao 2E ddiviee HAFA 7] W&l
Mo A3 AjZkm} vl &o] 9 7Hal UAH-

- 11 -



A 3 F 71334 AN2de 47 FJrt 249

B gode d7el 2HI Y ARAAAAY BEY/ABT
(presense)& W7HsH7] 9 ofstA AkFHA HrhrHes nasAch
o2 E3] Q7tA% H7}H E(cognitive map, object search, size & distance
estimation) & ©] & & 4(real)/ 7} 8 78 (virtual environment)/ %4+ (video)&] 4
g7 vz Hredo. £ FuE H7 A=A SHHEE o3
AgEa Azde HrE AN

31 AAAH7 WHE

(1Y 3] 73 AAAe AR, FqFA, 584, 3ol i3t HrtE
Qsfr ztzte]l E=YPwWfd WE FHHETE ZAAsl, o] HrI3= WH=
=7 itk A7 HEE subjective rating¥ objective measuresol] <]

& SHE

12 -



INDEPENDENT VARIABLES DEPENDENT MEASURES

Extent of

sensory
information

Sense of presence

PRINCIPAL
DETERMINANTS
OF PRESENCE

subjective rating

Control of
SanNsors

objective masures

' Training efficiency

Ability to
modify

environment

MAJOR
TASK
VARIABLES

Task difficully

S —

Degree of
aviomation

Task performance

(23 3] dEY, &sd, 283,

A A" d47E Hrtstr] AT EELS 1Y FEA
EA S v}o}élry] 9§ psychophysical measurest¥ijo] ol AMEET oj2j gt
agupge AEAkEC] e FEdl tal rating® s Ro2H, FEo
Aol 433 T3

Witmers 71484 A2de JAge 2337 data Rzl 9%
S uxle AH7A QAES BF3IY, Presence Questionnaires THE AT
0|8 o3t ALgAEA W ratingg Fatd, TEHE AU A2l
QA 7te] oj®A PFL vAeA FYIAT B ARPAAE MEE, Aol
(Field of view), T2 Z#o]¢] frame rate, interface?] ®WFR-&% 3 Eo o g
ratingg £3t YA IS vlAe 8AS FHIIAT [15].

7to] AN AA He R FTE FAHIY] fstd £ 439
X& Sketch map method& ©] &3t} Sketch map methode & <UA|4
apaEolu gE Bolel xSl s 2olm e PHoRA 473 2
gd s B BAo] A5Fo A8 o2 ok Y xoln
= "ol /A QA X E(cognitive map)v FZHAH A9 g4 AR &

- 13 -



W pzolm, AAAEE EF MASH £F1A, ARH, 2 FNEY
Nojog FAHIT 3]

FH
o

o8} A AT W A7 oS MUY HAHAAEY &%
o @ 229 BAol & 7t ARSAA WAL FYsleiE FAA
NRAEE oA Yz A TAUN 3le Hol 473 oS T4
2 dolde Aot

Golledge= QA A= ] Hristed oA oo MEGE 47HA] B
g AAlEAH-

e Experimenter observation of subject behavior
e Historical reconstruction
e Analysis of external representations

e Indirect judgment tasks

B ARNE HAPRSe] G AT UYL FAF 23
B3xte) sl ratingg sch

32 JAAHIN AFYE

2 AYoE ZaAVBE PGS EAAAL §88 BohE T
N3t Qe obE 7EAO gio A AFPo] o]FAHTE TAIES, size,
slope, angle, length, area, volume 2o HAMAE o|F1 Ae 7HE 7IES

o] @ AEZo] th3t simulators} A polHE FHo FHUH

- 14 -



v

43 E AL length7} 7180] Ho} sized} distanceE e BAE T3
7] W Be) 7H3AAe A4z Wyt AYoiMde NRAHLE ALHe] HAFe
lengthE Z3A3}1 lengthE 7|Nt2 2 3= size¢} distance® &3 A E
A A 8 AT

Sizel= length® o]Folx EA7t AYA He 2xdelv 3xd A 2
712 a1, lengthe EA9) Wo] o)1 e o] @99 FEFE 7H=HX
o}, distance: WA ¢u]& AUE lengtheln & F Jov AR &
zolo] u}E traversed distanced} & YL FHI3HA| @4 perceived distance
2 Ux 2= gt} [15]. 713 @A L length7l 7]80] o] sizest distanceE %
v BAL FAsY] WEo] 339 ARz 87 AAvIe 4z Bt A¥A
e 718807 AA 77t HAFE lengthE SN lengthE 7|¥to 2 3}
= sized} distance® 2R e APYS HASFA-

ol
ol

e
2

olzto] #AD 7oA FHEA HF HRE FA WotsolEA
A e ojHe ZAMFo M, A AFHQY 7Ie2A Ho ¥& TS
HdA7e A"y 8, o]l AT} AW HolM viss|A o 7L
= pasgct oot AP 2 sketch map methodE ©] 83t 1] 4 | 2}
7} ZA g cognitive mapoil 3t AL AAEEY. Map goodness, object
classes, relative object positioning &% o)A 73T QAzEe] object A2
s 230 F object search& AAISAH [3].

2 A7 A AAE AFPL Cognitive map, Object search, OSize
distance estimation 2 ©]201& lth AG)A olFojx= HFrHPY L 54

_ 15 -



EE o]&3ATr

7}. Cognitive map

(1) 43 =4H

Wayfinding& 1% 7H3@4e Az dojA, Azkel o 2j&d world
9] mapo] ¥viy F FHHEVIF ¥ FLE FECIH 2HER 75
virtual worldo|A] ¢l7to] navigationdle FQ UAEY & ofui3t
mapo] AAFHEAE H71E Part U ol sl £ AFANAM <= sketch
maps methodE ©] &3, A7 7PFAHA A9 2ol & AHEIUT

2) AP A

3 AYPA 1F L between-subject designoll &3 2+ 30
ot FJAPAE FUAAANL 712 BFEHN F2 o|FAE HFAEE THL
2 793 A4 2 MEL 539 AEsidoh 2g3He Afolg HAaEH
913le, 208 o] thd A9 F3& random3d}A AT

ol
tlo
r g
i
o
<

(3) APA

HAPAES A, 7HFF videoold 10837 AHAE  ol&7
navigationg AA|&A "l 7PlMeE ARA AEHHol=E AMEAEC] I
Z3HA 27 93t pretest world& &S 108 FH S Al 7.

- 16 -



(£ 1] T EEgX A

(m : male, f : female)

u A 3 =} k-3 73 Navigation path |
Group-A (m:6, f:4) | & A ] 2] |
Group-B (m:6, f:4) J 71AFE A | o] <]
Group-C (m:5, f:4) H] ¢ 2 | A |

(4) B7VEH

o1zte] W&o 729 mape oz FIFPdE AL AAHA T
o &5 BEd, ¢ oPdn J7HA TAHE WEst Ut Golledge
= A Ue U RS nFoWy] sl dEd Zo| HA BH=
A A} 8 A

o AP PFo B
o AYPAAFY ¥4
o ZAdE map? &4

o ZHHZAHQ H7}

2 Ao fada P verez FAAJE mapo] Wit Lt
A A3 A H-

S| A7 A mapel] g Hrte O3 e 37HA #FFA S
4 AES AANGQD F7HE AAG e APS JAI 2% S A
o3 =Ad = A

- 17 -



e Map goodness
AR 2 mapo] VAT =HER HEHIN
® object classes
. map goodness®] 319 HristE o2 QA% objects o & A
F A =71
e relative object positioning

- 319 IR0 24, object7te] scaleo] AA9} oA x M|

N

I8 Ao A ¢] map goodness H7Hgt2 AP E0] HEF AlEd ol
Bl 9] &A% (resolution), A|okField of view), Displayt=2{&(frame/sec), A}
HAAY wrg&x o 4717 AEo g JAAAEMES T34, map goodness

ol FRe uAE A4E =EAAT

_ 18 -



L}. Object Search

1) 2955

o]He] AYL ueroZ world Aol AAE objectS Fof 7he Aol
FAd AR oA E FolUeA, LG 7MFaA HZL objects FvFhy
24 <asEx, 2HR =3t A/ path & FAFoEH, 7HIA
At FAMALY AolH & FEIEHZ AT

(2) A9 A
7 A Y2} group cognitive map AP P§ A= ot

3) AIFAY

HAA3 Aol SY§ object(223 715)E AH3ATE o] objectE 7}
Aol A B2e =37, 42 24Pt ALPAEC] AAIE objectE
2 ol AZE e} FolrteA, AL dviyd HEgeR, 52 AUAS
457 deAdd dfiM BAHT

t}. Size distance estimation

1) 43954

g7l A objects A2 sted oA, oSN size, distanced] A
ol7} AT 7HgolA drtyd EASEXE HIMFLEN, 7HERLAIEH
HAZS EZol7] YA oy 24E ZAHHF F=AE A= Aol F

2 o]},

- 19 -



2) Y23A
dAdAse A7), AYE BAFsA FHY & Ade A2 AU
ol2 9a) MAFAAA 7R3 objecte] WhE Ak AeE FA8HA B,

Aste A5 Ao 7T B9 A9 Folg Fol7) st A

A AL randomstA 2Eoll ¥ 3 A T

(3) 2749
HAaRASe oy 2o 279k A olFold oyl F9 % F

M AS 58 Ax SR & &, g XA 2 ndve A7t A

ol 7)ol =7)E 075, 1.15, 155, 1.8, 215, 2.75, 2.9, 3.3, 3.5m& 773}
gom, AgE 55 83, 13m2 sk olad FE Adi7] AAH FHR
3

33
13
1.55
|
O 8.5
3.8
0 8.5 |
2.9 @ 55 X

8.5

.13 0.75

(722 5] Size, distance estimation & & 2H&

- 90 -



322 Mezd 3 I

AR M AL E 7HAdAAe FAFse] dfo g KIST Virtual Dream
A MLR 3L A HAEAAA7IE o] &AL

e H/W Platform: Silicon Graphics Workstation /
IRIX 6.2, IBM-PC Window 95, TCP/IP.
e S/W Platform: IRIS Performer / OpenGL, X-Window, Motit AP],

Scheme / C / C++.
e Visual Modeling Tools: MultiGen, Wavefront, 3D Studio.

1Y 6]& 39 7M3e KIST 8748 B33 gloy, [1¥ 7] 4
H27} KISTE AL AEsl7] oA 7H3&AA interface}] AHUAE 2|35t
A3 71732 pretest #7 |t}

Ox

(a2 6] +&& KIST 7het &t

_ 91 -



(722 7] Pretestoll AtE & Virtual World

3.3 A3 d¥

3.3.1 Cognitive map

Sketch map analysis methodg ©]83}ld, A FAE] 2743 mapel
t) 3+ map goodness, object classes, relative object positioningell g 53 3
T2 YAsET 489 HARAES ASAN BRY 299 PR o
sl 243t A= a3 2o

-9 .
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f—_— . - -

ma3s mota DBt

4 £ - —_———— - e e
5 Wl FFS
1. 0 PLHS

Map goodness object classes relative object
positioning

[12] 8] =AM S mapoll tHsk 5HMT A

7} & Ao A= FOV(Field of View)7} @4xnch F7] W&o 7 of
3 FAAHEAX FRE FHA Y53 F3o] "Wo|FS £ 5 Utk I}A
7, object search A@712 B¢ F thA] mapE HEFA A FHF3t== 3t
AL w, AT olHE 7] AT o|AL FOVrE Fof 5= AR
= AR, APste Azto] 2Ee ot LR vz AL & 5 AUV
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ABSTRACT

An study for reality evaluation of virtual reality system

Shin, Chan Soo
Department of Industrial Engineering
The Graduate School of

Hansung University

Recently, the application of the Virtual Reality has extended
gradually to the communication of the experience for new environment, the
understanding of the sense with products in the its development,
orthopedic surgery and rehabilitation programs for the patient as well as
education, entertainment and design. The technology of the Virtual Reality
covers a wide application range in the understanding of the human sense
between product and environment, the communication of the experience for
new environment and use evaluation of the products.

This study concerns with the evaluation of reality and presence for
the Virtual Reality system developed in KIST project.

In this study, the real world, video scenes and virtual environment
system were used to propose the evaluation measures in the reality test of
VR system. The results show that cognitive map, object search, and size
and distance estimation methods can be used to evaluate the reality and

presence of the VR system.
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