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Abstract

Web pages are interface between internet and users. By introducing the new development
of spatial cognition, internet becomes cyberspace. Activities happen in both physical space
and cyberspace, but the demonstrations still stay in traditional way. With the rapid growing
of multimedia technigues, the spatial sense of newly multimedia becomes better. Internet

gradually comes into a spatial media.

In this paper, we build three interfaces to simulate the spatial sensitivity of internet:
traditional web pages, 3D interaction interface and virtual reality interface. We choose three
building design from Aodi NEXT-GENE project as the experiment material. The
comparison of these interfaces are done by asking:six different users with different

background to fill the questionnaire:

Based on the results of questionnaire we can find-out the possibility to demonstrate the
spatial sensitivity on internet, and to understand the spatial ability of these new interfaces.
With the new interfaces between cyberspace and users, the space in internet could be not
only a cognitive space in mind but also be a real spatial experiment like the experiment in
physical space. While the interface of internet become more and more spatial, the
experience of surfing on internet will more and more close to physical space, the content
and activities on internet would be no difference between internet and physical space, and

there will be more and more new models and contents of new interactivities in the future.

Keywords : cyberspace - virtual-reality
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AR HIFl1(Donath, 1997; McRae, 1997;  Mitchell, 1998;  Wertheim, 1999) < A2 Rilfl1 - {
b 2 T U R LA CE -~ BUREEE R 9T RS, 1996) -

241,115@[5,?1&F HFRLE Py 2 R gé:p

S I b 1 VMR RPNt AL
[ g B I (Mitchell, 1999) » 1 o5 B TR bR & ISR 85 FUFI 2 4 W2 RETRLAT [l 19 (Donath,
1997;  Dyson, 1998) = Fapl i SFRRIF MG (Ishida, 2002) » * [FEEWRAYE| R AR 2 Ffo
A A [ IR R 0 POREe b RAEIE 2 ] (DiPaola, Collins, 2002;
Thoma et al, 1999) » (™ [/ FE ¥t 0 8 A RIFOHG I - PEERERERIEL - = 235
S SSRGS R TR B S T H W A R
 £}(Kalay, 2004) o 1" EIFAIEIE 2 IO S0 = LSS BT ] (Mitchell, 1995, 1999) -

2 BRI (R~ K T IR0 FUEI(Strong, 1998) « BEFREH] BT > S AL T
= (RACRE N pL BRI M AR S TR A IR SR LT R TR [

\NE?'F”, SR BRSPS S e Z5 T Al £ AR E]
OB > iy = E Hlp IR PR o — (R P LRLE S E Ry
"Ejfgypfj A FJ UPW SR E Pl B rjji/\l;%';:{'
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2.4 HFEFTE T

AR T (™ 5 2 S A RO R e

1996)
ATHPRPYT S 0 SRR T IIF‘EJT“é?iiFD?[JE@ﬂIi?&’ Bl S

il i Dl 1 S el e St TR R S T e I S e

b2 H AR A TIPS R F g A TR R v[ﬁ[s;;i“ CHIERRN et Ly R
SRR TS -

CARIFE 2 T A BB T P 1  FESRAIE A TIOR8 P T AAET - (PR

PRI %hﬁﬁﬂﬁfﬂﬂiﬁi?ha{eaer 1992) =
B. I%ifﬁﬁ Ut T

«ZUIFFE' Igﬁ?“ ﬁﬁg‘n;:‘i & (Su,

AR R S y%‘*ﬁ«ﬂ’fux&?jﬁ EIE = I a3 e AT e e
*;uﬁ}“ﬁ, ’lﬂi—# FETARE 0 S S5 [V R (Su, 1996) -
C#F‘p SISa=N- ', k;’:gie“‘ﬁiﬁ[s};r Eﬁ ,:[:,EIIKE‘F’%%(@IF“ VR
R EA T [ (IR /7 7 o el
Short, Williams, Christie, 1967) °

Igi_f JIE %‘ﬁ?‘v""?ﬂiﬂ {9
BRI S 5y = 787 [T PSS pupv iR (Curitis, 1996;

r[ﬁ[i);—‘lr BT g @ =g ,iq[ﬁ[i b Hlir‘}gwﬁij@ B A TN Eﬂj[i%« I?J
I? [ﬁlfﬁ?@(ﬁ‘?ﬁ' 2-2) (Steuer, 1995)
ATUBE ¢ BRI S * AR YR B R
iy ?’4 IR,
a.?&@ : ﬁF‘fJféﬁﬁ TRy ﬁigY?ElfJFj:’ll °
bV IR AR AR o RSPV UBSPRE  ERUR A AR
T PR [ -
BT it :

AR R 1

o p IR R @ [ e [*FE’I*E'IFE]‘FEF%(Steuer, 1995)

AN T MR 2 T L 1 (real - tlme)U:EJ_”*‘ AR R SRR
B (e o R E ST T T R SE R LR

BEEH] » SR ORI RIS R PORRE|RIF S [ SRR (P

R Hl@&??é@g"%ﬁﬁ SR EE T RIS I - i PRy o

nyﬂ;f ) ’@["jpj
(A 1 4 A8 £ 222 K (Donath, 1997) ©
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b ¢ LB AR A R
c Sl ¢ FFFURL * KT AR T IORER 1T RS AR T AL AR
H I 5 DR BB  TOR BT » R B | AR A T
i -

telepresence

human experience
- -_— _— -_— -_— -— - ] -_— _— _— _— _— _—
technology

vividness interactivity
breadth depth speed range mapping

Q%‘H 2-2, RYEEE it WA (Steuer, 1995)

2.5 EFRA AL PO R RS

A ES - Howard Rheingold(1991 /R AR S 8 K~ 70~ bl R 2 ﬁﬁ'/fﬂ%ﬁ' &[RRI
PRk 0y 2 B RG> R T’“?V?“ﬁﬁlﬁgﬂaﬁﬁﬂ - lﬁlﬁjﬂ%ﬁ['@
AR R Ufﬂ?ﬁ*?*%%f@reenbaum 1992) © £l 'l fﬂﬂlﬁ}{i‘j’ R T = £ 5

ERR OB S e 2
2.5.1 EEEEHRUA

A (Viral Reality, VRORL— FERERE * il =P didsefi] B foft roRi(Lainer, 1989) » & ?ﬁj”ﬁg
TRTEASHRAR 2-3) ~ o FRFTHIETEASYRE - D nEERE L o = IROTE Y B EALRR 1  h
S AR PRI o RS A [ B SR IR o T S R RO R 2
VAR CAVE 7 > ﬁzrrJ‘J%iﬁ[E'Jﬂﬁ?ﬂﬁiiﬁ%ﬁ%ﬁiﬂ@ﬁ% (Cruz-Neira, 1993) «
[y E NV A BB Cave BURHLH VA RIRERR » 2 B /i o~ = ZRI PN o s
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(Davies, 2003; Heeter, 2003; Hogue 2003; Slater 1994, 1999; Witmer & Singer, 1998) » i%ﬁljﬁﬁﬂifﬁﬂﬁi?‘
PRl ol o o T 2 TR

Burdea 7 Virtual Reality Technology T VAEHRHI M= SIS

1. VK% (immersion) :

(U B S I AL P A T E R g [%ﬁ¥ﬁ7 Fle i ERAVRTE  JYIoafst
| B RS e

2. ZE% (interaction) :

PR R OANE D B D EERAT TR PR BT b UL I D g B FA'[fV’J
(PSR ~ P p iR AR 2

3. @)y (imagination) *

oL = A AR P 2 fﬁﬁﬁﬁﬁfﬁ}'ffé@“ﬂ?ﬁ[ (RS R b P L T R
R B R R T 400 Ty

CAVE s pLAH *[JF@H At A Z8(The University <;f ill_lljlirrt')is at éh'icago)ElfJ?uTg i (e R T A -
FARRY R AR (Cruz-Neira, .}993) 3 C_AV_E%?JEE@V"@%%WTEJ?E [~ FIpyp JF%%L il
R M T AT A Y - R ﬁﬁﬁfﬁﬁ]ﬁﬁf’ El*i : F.J.J.J{U‘FIJJ\J%{% * IR BT I S
(ERLE ST IpVASR T 20 - Wi ?ﬁfﬁz{ﬁ?{%ﬁiiﬁﬁﬁ VR-CAVE 5%1%“?[‘]?}’13\ » EURE AR
SEPURYR RL ST P 2 EpE SR A R Tﬁ? A s

F[fj K~ JEE °

[l 2-3, AV BHIFE (Lipton, 1982)
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2.5.2 B THLA VR o2

WU R ¢ SBUAOTIRE (o S R RIS f(Lin, Chien, 2003) « A2 2 TELRL - fi
R R /E{ g £ A O s ] EFIFIK/‘&TA'IEIH BT ﬁj E ﬁi{H}VR-CaVG F[\jj,‘i(nr7
H r } Eji"rlg,lii_ilr };\E_‘E‘{{?l,i%[ /‘Fuﬂ F;IVEF‘ fi:ﬁ;; ﬁy?s I"a ﬂogg\ ‘-QJ &\ :Fjj\gnvw
B SRLRCIRE ﬁhﬁ“ R R PR T REORERTIE R R SR
S P ESIR 23 S5E (Slater & Usoh, 1994; Lobard & Ditton, 1997; Nunez & Blake,
2001) - LB ITITE [ 5= % FRIFORUPY (1 31T F ISR PR Rk
BURAORR ™ | R - R T O R (ORI
ffl o FE R (Virtual Environment) fi' P 4@55 I FEA I BUH(Virtual Reality Environment)(Darken,
Sibert, 1996; Dieberger, 1998; Ingram et al., 1996) e ﬁzp'p; ER] R T T S T e
AR > 4 R VR-CAVE RATEA A N | € 2 Y RSBl » 1l 7 2le
B R B
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3.1 iﬁwf BRVERIAIF H

[AE S5 SRR 2 — L ) SR R @tﬁ@gﬁﬁp

g if(Darken & Sibert, 1996) o [ " 8 = FR R Py bV BV ]  SBsfiaiis il i E %
e oA F{ﬁﬁjlé‘*ff’ﬁﬁ'lﬂﬁﬁdf ?Bp Il [0 A R R YR POge o R R A
HIpiE v > = pif “ﬁ"é BIRE 7N

A R AR

AR 1 o R 152 g P
EEFPBUAEIL 2 B PO R e ELIAG on £ € Omanson(1998) 5 B | B0 12
BRI L ELIFl AR P (BUREEI © TR - P Rk -
[ e~ = R0 4 A IS R i RSB R 1 A < S T P
ﬁ%rﬁtﬁﬂﬁaﬂﬂapg’Tm@@H HAGIPORRRT ) B LR R L % F R
B SRR S R e R I R PR RS 2 PSR > RIS
o FUREIN S % o R SR PSIET O U A - B4 FLASHESE! » VRMLS(F - VR

TR

FIF G E SYIRLE ) TR AT R ‘FWTF Ao sk B TR O AT T T R
FRL T ﬁfgj R SRR P B R o P e TR RS f'ﬂﬁ?’*’lﬁﬁf‘géﬁ@ﬁf}?‘(ﬁ%‘l[3-l) it}
ST B B T2 QUICK TIME VRVEEY, Ji = UPVRRIBEE [ SRR A 2
Y TR A TR R ﬂﬁﬁ%@ﬂpﬁjmﬁﬁﬁﬁiﬂa% 1
‘J%r’ﬁli’?ﬁfﬁ{ﬁ?ﬂ‘Fﬁqﬂin &;‘;ﬂ” PEEIEAE T AT 'ﬁ:{mwﬁ R BT
?C(qgﬁlg_z) o
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&) KSERE - TOEFENES W TET W WEE R EETE W TR THT  Wema? bt f 1%
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M, b Lt C P Al
W A ARAN A RTRE ARELIRAEHRLER| 0

g o e e e o - BB - Wit S
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ERFAN Q NN AREESE SN RE ENAT NN N SR RETEREA ERST RN
EREnas: BN - TN - ENEETE . AARE

L
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e
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« WEHEBE N
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[ﬁl 3-2, R [ﬁ[ﬁ%{/ﬁj :k'ﬁggl;{ﬁg[
RS T B S T
|K;_2§L ?&qﬁ:f_’gF AT i %@WWEIEPFI NN P[W %@(QD)B'E@@—_\[,FE#UW%WGD) A

SRS PRSI eI iy o 2 2] < TR 3D AR Fofissetl » bR e BT[N
FWRAOBATEYS D > Badcoe(2000) 7 F R S Fr s BN - SEHRYH S EF 40
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ﬂWﬁﬂ%’ﬁﬂ@ﬁ%ﬁﬁﬁﬁmﬁﬁ¢?W@@aﬁﬁﬁ¥E?ﬁﬁiﬁwéﬁﬁﬁﬁﬂk@ﬁ%ME%?d
PR LRI R SRR RSBV - o5 3D RSSEESR R
SEAFOTIRE » 07 3D SBULGFSbIE B4R Lok & HCHAZER ) BB | MR P ¥ B
I S OB S 3 RN T O AR 2D OB+ i e
PSR =L GH (dragaing) ~ #8 f(scrolling) & HIRLAFHAR 2D [l il - (NIl " B &
3D fU2 TIPS (flying) ~ T (Zooming)HpK] %’7 4% || [~HEx(Stuart Dredge, 2002) °

CE AR S Y B F P g e £ o e R SRS S ©FY Counter Strike(f
3-3) 7 SR MBS W)l (WS R Y - Linden Lab A=Y Second Life(f
34T b ORLAREE R > A PR T g A R @ a0 A e
(Avatar) 7 £ 1135 IRL SR PPl =8 R = S o = S R R e

B -

q"éﬁ' 3-3, COUNTER STRIKE fFJfFJ
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SRRSO P R e e&*g i .ﬂﬁs e 4 P 1 TR - UL
15 I95E 32 - B ""i":ttf [‘I@%Eﬁ[{’?@/ I&' : rﬂﬂ%‘é% ﬁFﬁfQﬂ pot FEEF?‘[ B}FIEF S
RS b 53lwﬁiﬁﬁﬁw’AﬁlﬂF%#'bkﬂwaﬂiéﬁ
Jie Rlchmond(l996)F[}%kﬁjf FE T FIAER = S P Sy B I R 5 B RY 2 > A R
ﬂﬁ%ﬂﬁﬁﬁﬁﬁﬁ?ﬂﬁﬁﬁﬁwﬁb”ﬁﬁ%mﬁwmﬁ’ﬁwﬂﬂﬂWE%ﬁﬁﬁi
SR F S R PP RUVRT © FIM RO AR T 3D Rl AR
OB S - AR S S S
R SRR ) T SRR - B (SR
3-5) » A YRR > DR R P L
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[ 3-5, 33} VR CAVE /I

3.2 YRR FHE

™|

o =]
et k ]

3.2.1 4 R B PP p b .' .'.-!

PSR TNEXT GENEJUS - S s01 , B 4SBT + NEXT GENERH# 152 BF
Fr] R l’éﬂi?’i?;i I s VBRI GO  F HSEALY
ﬁ;ﬁﬂl S ET PV - FUO T 3@&]&3&'3‘:’&%]1& ’FEF‘E’FIZIiﬂv‘;'“[ S

o {9 70 ,k;_. SLIPLA R s sy > SERRROS IR 176 F1 o IS SRR SR
BHSPORTTALEIP MR BN T S IR 0 T g
B ¢ FTEA OB (Kengo Kuma) + = F i *(Akihisa Hirata) ~ SB[ (% fUbf(Hailim Suh) ~ ¢
LRIt Jp PYNSPHSTR 2 (A M (Toshiko Mord) » e F IS IO fi2E T SPRRHIST 2 2 (2950
Ao TR i [ STRIIEMVRDV ~ A F[E# SFERIIRIaN+ ~ 71777 Fenando Menis ~ g STEIIZ
GRAFTAL "] % uJulien De Smedt » 7 #8911 o H ST ﬁ?;ﬁl ET 0 AR T

*EERS R l@ > FIE R AIAleppoZONE ™ (B4 -

|p£]i’ SERE S BT F;E,iiﬁ%m 2 EHTHI 1ﬂ£‘:|‘1' = Jr:JiiLJ&IH};KE{;ﬁﬁJ:h Feot Elbﬁ" %ii?ﬁd
HYE#(Darken & Sibert, 1996) « ZE{&NEXT GENE% il (=87 Rk ] o RLE liif‘i S
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SRR 22 GRS
%“Jj%@%l“i“ ﬁlﬂﬁltufljwti‘ﬁ*J%EF'Jm% | CRLEEN | T PR R Pl R S
FE (3RA B [ SHEE YRR, - SRLoT S SRt By~ BN AR e ) E
ARSI ﬁuﬁfw T l—‘x‘xl[ﬁéj&ﬁ i BLAV AR ~ LR 2 S F1pL o i h
BENEXT GENERH ! (AR PETF LA [ oo R |0 DR « (112 o [5est
KW L ST HIERAleppoZONET (B4 R4~ MVRDVHSTREE 4~ pi5F A SHjet
% ~ww*ia+ﬁ%*?%ﬁﬁkwﬁm HFBRIS (IR I PSS B RIS 1
PRt B A S AR P RSO BT o AleppoZ ONERRRH 7 2 [HI 2~ bRl e Bt B -
Py SEIRE ST € 0 B o MVRDVE gt R 7 2 A gl 3
TSR T » £ 9P AR o8 B e B PRSI R o R RS S
SR SRR T -

322+ HRAFIE FOPSRR

S AR Y T 2 L Rl AR PR R AR R A
By ﬁﬁ AL = o R TR A IR AR SRR R A P
BSalnt= /1 *Tﬁﬁiﬁiﬂi VR CAVE -2 fl1 7 75 (ITRL Industrial Technology Research Institute in
Taiwan) 3% - I') = El‘“i@“ﬂwﬁ/_iﬁ R0~ £ R RAET L o W3 180 "L ST 3-6) ©
PRI BRI T {1 (95 #5(control serveryi i+ 1% F g Ri(client) > ¢ PR F g -
HESYR > B FUERY SR IVRY R YR R -

PHR IR S R TCPP A ﬁ%‘l gk (I PR P (T s et
R e W T R A O S A Rl Tl e e
B IR A & R LR R A PR R - KRR
FIF BT > ST~ R P S R BETS F IS = URR - SRR ERY R |

& fpf R Vi (polarized filter) » T FEGY T HIEBE A 1% = Ot 8 - ERY = [l -

B B T A IR gl P RO RPATRE R L E | R = S D AR YA

o T8 o VRS TR SR 1o = pRRS T A 58 ) AR P 91 RRY g - [

PR ) 5 FER IR AR IRy i - 9] 3 2 T RSl -
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A AREERROL o ) KR (passive) = L U= (interactive) = |V 2 REIZE G

R AR TP 0 B 908 LT - P UL T -
= Fz I P R RSBl ~ P e Epy SRS R S R A S T
PR ~ R ARSI~ D R S e S D

Screens <\~

Positioning Camera

[l 3-6, 7 BERTRIE D VR R A
323 #rRR i il
R i = P R P 07 R NEXT GENE G O 7 1)~ 3D S8
(EEVEL A SPRIHR > P10 A (W SRt RN P22 %0 AleppoZONE {4 5%~ MVRDV
AT rr%»ﬂﬁ%ifgw%?ri *STHIBHTENEE Y ~ 3D ABuEEhE ' = VR CAVE EfE=RUfife
g o I EERIE AR A7~ AR B T PO AR R PR R

AR SR

SHUE AR BB AR (IE, Safari, FireFox -+ ) 7 }*’JF] %] I POUSHE L H E',IEIUPJ"F‘}’(content)
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IR S PRI T RS, RS SRR RO - ) -
(SERAE Y PP RL A PR TR S S0k R NEXT GENE 7 3 #57)
Fio BB A R R IR T IPG A AR I - R
% FlUiRU NEXT GENE ﬁ%’.ﬂlﬁuﬁﬁ I MERESER S o f51) 3D MBI T
B SV BIERAL) 0TRR © FE BR R T (RS 3D SRV
7 3D J{AGD studio max): VH'?{ ”rﬁ’@gﬁru POFFET > 20 S AW FI L PR -
SR R 3D IR RIS T8 SRTRSETE 800 x 450 sk TPG [ -

VR ['[ i > #27] QUICK TIME VR A= BUBfSH, - ') VR WORX Wﬂﬁi [ T
RIS VR phE o IR F‘*“ [P SFE oI 4 (9F T 47 3D it ¢l [%fﬁ[}%%y
B GBS E S S PR TRREEERT - Fyp YRR €18 60 7 - gt
HWE 360 £ o FT VR WORX {ﬁ?ﬁ'fll%iﬂ;' b ORI £ FEERRAR] R 3-7) - S VR
WORX ficfifadi (1 “BLp i T Te 2 JEF{” | SRRVEE: - F%f 3D Uil YA S SRS 28mm
SR 6547 % - 73 VR WORKf mbp J#itj%ﬁJF-.){—J 6 IS 5 £ I
1155 QUICK TIME VR f=4 g, o - L

—

Lz

E@ﬁ' 3-7, QUICK TIME VR %i%J %‘Fh A
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SR AR > TR~ I~ QUICK TIME VR fig > ') MICROSOFT FRONTPAGE Affff 1A
TS (EE00E A& Y HTML fr%?“‘,%{ﬁfj ISR L TETE L G 2 J”Fk]’(lﬁl 3-9)
SR AR TSR FIE - YA R A - QUICKTIME VR Pt -
LA e FUE[ | # AVCEE LR glg—l_,&r»; SRRV FLEI”EAT% fj:JF[‘fJFU* E[;h"ﬁd‘(qgﬂ
3-8) °

BT Ty —— =2k
WEE BNE wAY ABARL IAD BME T
Den- o @ S e g g =-LJH B

1L 8 D I T

NEXT-GENE 20

o R

[fi! 3-8, AL /T PEERE! (home page)-AleppoZONE F%?rifk’
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B. AfEET g RS

PRI = py ok RS Ay SECOND LIFEE - fjlt ™ | Pl M Il (=7 o 2 KR PRS- &
S AR = B IR (AVATAR) » 7 SDEFRERUILY ™ o BHERTA = A (A kLAt [
PUSE » T [l EW%EE@F?‘ELJ 3o fﬂﬁé (g7 = ppomp SR AT T [FICHEE T, 2004) © F VR o iy
e frg,Hl ’ iﬁﬁ AR B E[JTF,:)r i) F| (First-Person View) ~ 57= * Hjfl £
(Third-Person View)!"| ¥ F8m! ] (Bird s Eye View)= 78 €7 (FHfi i, 2002) - 53~ ~ 786|257 =
P FERVERY T R TR RS > TR ST R S SS T e ES H
Frgifi pEDm i [ Zl e 5{Chittaro & Scagnetto, 2001; Rollings & Adams, 2003)  F'f] 'Jiﬁﬁ riSDFu;
SRSy SR P 5V R AR - S R PR E S SRR AR )
Y= R DAL R BRI E RO B (Rollings & Adams,2003) » g PR F
A PRI > S5 T SD PRSI e TR R~ S TR ) e S
FES R 5 SR ) P A R I R IR - Y
R LSRRI 1 | - [P S AR B P o

Y- MR Y o URCRITRA T SEVASHOSR T (S H PO o DDA R
FRERUPLR B 5 RURLBUR - A - R Y (8 1) e < RSB TFY 3 §] (Fabricator,
Nussbaum, Rosas, 2002) Tt [FFEU £ 4 JEIF[FHH' s PR Tuﬁhrﬁﬁiﬁiﬁl«[/ﬁll* FTEY
FOFSE S 2 50 i P ICRURL Y - T P2 I g o= e PP - J003 - & 2
Fre \AVBFEETRY « PSP = S8 0 BRI | 125 4 SR o) e
FERURLY ISP s 7 AR B » T = SR RGP PR ] B R 2
%%fﬁ":(Fabricator, Nussbaum, Rosas, 2002) o [l S8 * Aljmd & Al s 2] it 2 RS R » S0 R Rl
BRI A TR R KT R 3T - i SRR P 5T~ M P P L S 20 (R RS
B 1 AR 7

P ST R 2 RS O R BT e R P T BERE > R e
I SR B O < S PR A | BB T kT - o
ALty B S B L R A R LA
BT 657 (RO TR AR AR T R E AL

Spatial Interface in Internet - 25 -



Rl T EINRE AT e e T N AR Tl A
ARG ] LR T o RS RUR RN T I S R 5 0
TR {F,Jﬁq%‘hﬁ‘ﬂ‘%{’%’zﬂgﬁﬁ‘ufﬁg%ﬁ,v o CRIBAE T p) > I REREE - Fﬁjg.?
T RLH I py S E ?“r%‘“@%‘, (o T EFE - EPHEEE e RO SR PO R s
RSP A T £ #‘Tﬂ:%':‘]‘ﬁﬁlﬂﬁ} C T E ESFBRPR R R P A
B REE © 7 3D UL YRS » B S T S
SO U] B I 311~ 3-12 ~ [ 3-13 T ERA T HED > AU S R
G Y 28mm - [ TR F*Wf = AT - ,%Jutz:ﬂ 15 Tﬁﬂ\m:k?.:; 900¢ﬁgw 60 FP (1)
AleppoZONE 1 {5 R R ot K31 > st 3 S0 [ 3-14) -

q‘;—;‘[[ 3-11, AleppoZONE I%E:Tfﬂl?’ﬁi'fi?—ﬁ 4

Spatial Interface in Internet - 26 -



LEVEL 1
(+0.0m)

foyer

Iving room
dinning roam
kdtchen
parage

maid’ s reem
laundry
storage room
swimming pool

R

L4 L7 |72 LA L

[ 3-13, IEPAESARA L

f

¢l

o,

=i i
El-rriz=

Spatial Interface in Internet

-27 -



001

'i55|i||I‘I|I|I|||I|||i||||=|§5=!l ' _._aiai;||||i||||||||u||||||s|:|:‘alE.'la E-EEII-III-III|IIIIIII||‘

100

||I||||||||||||||||||||I|||'|I :'|=||:||||||£|||||||||
300 350

|‘I.'II‘II|IIII||II|||II|I|||I:IIII.
600

550

I|.I!I|.||||||||||||||||||||II|ZI"I:I .|;||:||||||||||I||I|
650 ' 700

o3 818
|'I"IIIII|IIIIIIIII!IIIIIIIIIf'Iii | 'iI:IZ|I||i|‘|I|||||I|I|I|IIIiI"|I' |i' ||||||||||||||||||||||||||||||

- "|f||'||||||l||i||||||i
750 800 850 ' 900

qgﬁl 3-14, 55 E4-AleppoZONE %QH’\
C. WEEERIHA T
VR SEFRRUAOT ) MR | 3 2% PR 3-16) - 7 HOERTIIE KB 3D i
L A R > Rl 3D fl1(Autodesk 3D studio max)iﬁiﬁ}%‘?éﬁ%m?’@ » AR

Eok E?W%%*bﬁd
1. S EE'E? EL =l FI(F.0.V) 60 % > B PR ER(Lens) 31.177mm » [NEL= 1A ﬁ?b 2= 180 %

Spatial Interface in Internet - 28 -



I E 3fff%§ﬂ?60@ﬁﬁﬁ5’FFWEQyﬁdfwﬁk 1] 60 M [T s o

2. BESYRST ETEEE E%JL 3D R SRR T S T RS BREE 6.5 1 0] (AL
S (HR O 0 f/Dfrﬂ'J PRLESUETORT A 1 F6b - 2R I EE 0,065 #16P) 2 6.5 25
EVISRE N B SN R R

3. PGS ST IR YA 1 a8 5 3 R OP L) (BRSSP
[ o SRS R 3 R OB 1A R0 VR CAVE » o R TES Jet f B\J%
E2Y - P04 S SR PR I S S R e e
HFRAR] > PR BHASA B B T 3D R o BT
1 Eﬁﬁiﬁﬂ?iw+ﬂ5mnﬁﬁ% (E SRS ERE T SR T 2 8 (P pORsh T ﬁ,¢$5

Sy AR e OB O R

4. BRI PR S B SR A - RIS YA BT R 60

% o (EELEPLG RO © )RR B (RS ) R

i?;“-w

2/ # S\,

e, [ 3 o, S “ow, \ 5

LEFT RIGHT

e
(|
e}
wee ]

ﬁBB3DﬁFW%ﬁ%%ﬁ?ﬁﬁﬁﬁ

[—-j:[ é = e N [%ﬁj&/ﬁ% ;“K n < f*;;J‘l_‘E~ I:L[—Aj%]' » = E[:"j%]f]}, 180 @IE”EFJE o 53 H[J&Yt:‘éf
BTl P = TRGEEH AL R B - B SRS SRR I P A
RS o RS P > 0 ST IR, - HIRS B IS 1 P R
& RURTE 900 fi5] 1B FD 10 AIE S ETSSEG 0 VR o B [HRREHLE 4 o R - O
BB ARG (OB L] ﬁ*mmm wgﬁﬁpﬂmm2*ﬂ ﬂéﬁmm‘éﬂﬁﬁ@
PEULR) 3.1 W EFR S IRL) ~ iU = EURL) (B 3-19) »

Spatial Interface in Internet - 29 -



q‘aﬂ' 3-17, VR CAVE ﬁiﬁﬁ Hi

Spatial Interface in Internet

-30-



LEFT MIDDLE RIGHT

—

(=]

c 1
e e
o

B

150

|
©

N
o
o

e e e

n
[43]
o

iy

q‘aﬁ' 3-18, = E'Mﬂ” i AleppoZONE %ﬂr:ﬁ(OOl 270 % Wrﬁ)

Spatial Interface in Internet

-31-



B 3-19, 3D JFC P B o 1

3.3 HEE

--_ F”l?biﬁl' S A Y R
oy 2001) PR O &
PP e o R T [l ot 2

SEREN P B A
B il IR R R
PSRBT » 7 B SRS - R
SRS -

3.3.1 g8

HRE I -

A+ HBRRLED RS T IR RS ST » 5 B SRR TRT - o R 0 St
R0 IR, L2 SR o T 2 PR R © 1A SRS
RS A s -

S

YRR 6 CWH R SRHFTRT PR - 5T KIS SRR B TR 5
?}iﬁ@iﬂ?&ﬁﬁiﬁij\;"é ﬁgﬁf{?l PR dr il | R AT R (R S U ST ESE

Spatial Interface in Internet - 32 -



&
Hl
R
ey
=
i
AN

oA
i

T (K NEXT GENE @ﬁgﬁi)?ﬁl'ﬁ?&éﬁﬁﬁﬂ EEE 'ﬁ%r%ﬁt;ﬁ TR Ry
S o U SR L E ORI o i R PRI P ORI i
B I/v]'ﬁ”é‘,J:é ﬁplf:j SqE=toR s ‘Tji R [9@&;51 jﬁﬁ%ﬂi[ﬂ%js@%‘c?]fﬁ%?ﬁ?}
BIFOSE > PIRLIBI A 000 | P s 2 b R 2 DR T
(IR S 2 i s 1o LS r R o wﬁ?ﬂﬂ*ﬁ

BRI A
O B R = PR S T RIS A TAT > SRR R A P o SRR S
[ o fHRe EE'EJ%}&:E?&\F—?“ SR [ﬂ' T W
L SR A
Lo o HEEA R - {07 INTERNET EXPLORER A28 BIBTARRIT ™ [ gl - =
= PR ISEEE S 733 | R SR A BB A lﬁéllm{di I ERR R
R AT RO B s il
2. I R £ R R Rk NEXT GENE B St 73l
BT 3 SRR R B S AR o SR - O
YA WP B~ QUICK TIME VRIS s » = el R 1 -

IL SRS T

L. %v?ﬁﬂ?ﬁﬁ@ﬁfk J“:i‘ﬁ%, FJ’?SFSECOND LIFE f%ii?i’i"'ﬁ' Fid=1- DA SECOND LIFE fl1
BT T ST S VRS B0 e o RS
B S 5V > F IS B E AR T TR 5 T BREDR AL
1 IPREH -

2. [ HTRPR KRS L i+ B ORI T 2 KA S o T
(R BRIz > (0 T O T e SR ) L o
SR 9P RS SECOND LIFE 1LV S8 » G600 4 P | 54882 e D
B > 9 OB, -

Spatial Interface in Internet - 33 -



IIL. VR UL/

Lo iof#2 " VR CAVE RO T PGS » f SR B AR Rt by
Bt o IR o B 2O A lﬁﬁlﬁ?f.sb:%&f'éﬂ& S U TR (AR =i
CRHE TR N PR R 7 T R B R e
(' 3-20) -

[l 3-20, SAWH = VR CAVEH 1 o d k&

3.3.2 BRRTHIE > THIRE

Passini(l992)§f?[H'r v T }‘F“ﬁ@ HI%Q%‘]‘I?E'FQEJT 7 FI4 fLet R U BRIRL 2 1] & (Spatial
Orientation) I/ = 2 & ﬁﬂﬁfcl[af?%fcﬁ Fe BRI e T E AR R [
H B H L B [ (direction)!"] % & i (location) » il &~ RV 2 éﬂ%%]}ﬁ o ?:ipf%qgﬂ
ﬂg;m,;g, cpﬁ]g’jﬁ%fﬂ & 7 e, gp .]g,\(FI{]gK s ykﬁ) LFIJ@'(“JE:E 3’%%5%) bilﬂ
RIS BB ~ [ V)P FIORS A RISk » 0 F P RS [ AR ] R B
B~ PRE TSI Golledge, 1999) o fI1IJ B[ RIIRRALI e IR e po
fF’J(Chen & Stanney, 1999) °

Spatial Interface in Internet - 34 -



_¢Wﬁfﬂ%§ HET= IR F] Likert "< =0 %ﬂ?;fﬁ Fo NS v E! l’@q\éjl’ﬁ[ 1 55 hlg ":Jléfslﬁ
{ﬁ]?—é‘u ~ 2 5Tkl FT\[ﬁJ?—é@ ~357hL T MFJ_JJ 4 55/ rfﬂ do~5o74L UISF R

PART I #5EHE
FPAUERINE [ORERT - $R 5| TR S SR ST I I E  RRRE D  p 2 THAR

(AR -

31, BRI 5 PR

HIEH EEiliES T
Thurstone, 1. R T TRl P RIER PR =
Thurstone(1949) 2. FRIWHR T AR BV R RS R Sk R PR RRVEE ) -
Thurstone, 1. R I s R T R TP T 2
Thurstone(1949) 2. PRI g
French(1951) 1R fe SR P q\‘;ﬁmﬁlfﬁ:’)i o
2R TN g a e R I s o i
e
3. 2 AR ﬁ%&f@%ﬁhﬁ@%ﬁ@ﬁﬁ’ﬁﬂ@@@
P o= |
Guilford, 1. IR WL R [l & HTHUM%“'@VEFTJ]' U
Lacey(1947) e J‘JUU'EJ%ET?SH‘?‘%'WJ/Wii PHVR-
2. B AR e - Ewﬁ%wﬁﬁ?j'?%qﬁ'#ﬂﬁ'}
?ﬂ; » SRR 2 R AR SRR o
Piaget, L B RBRE R R
Inhelder(1969) 2. BIEERIER=T] PR RIS
Lohman(1979) L T ﬁﬁ? » P~ BT A=
2. FEEA fi= (T [l &0 R AR %\%”JFEJI JLV‘F”
3. A “’Hj P,qﬁlﬁ[[%\m&ﬁ ?ﬂqﬁlﬁ pJ
McGee(1979) 1. 2Rk PITEINST) = P PRVE e » o g o

A ﬁ.lj%]p’vﬁ:j Jo

Spatial Interface in Internet - 35 -



2. W TN F

fi- o RIS - SR R PR SOl

(visualization) R0 o
Pribyl, 2 [HL ) i (spatial - RHB=EOTEI PR R~ R
Bordner(1985) visualization) oo
2. H R A (spatial  {REISERISRE [f) L B (o R VR ORE
orientation)
RUEHE(2004) Lo 2 8 e G RIS ) AR PR B o 2 e o
(spatial orientation) (= Gt A AR B ) 2D 5 3D Bsipvps ]
2. % [ BF R T SRR 2R T [J?J?E‘]?l# AR E
(spatial relation) SRR TR 7 LB B R 05 AR
=
3. s ) %%}%ﬁ%ﬁ%ﬁ%ﬁ%@ﬁw@w@»gﬁ
(spatial perception) e (= Z e Rl
4. 2 [ ) FiE ﬁuga:;gpfngsz@ PRl Plﬁjﬁlgaj‘rj»fﬁ'l'aﬁ@ﬁ@
(spatial visualization) ?”?ﬂﬁé (= g T R
S, R RE RS e SRR R R T ) TR (R
(spatial organizafion).. i AEE LS5t ).l Y Gy 2t fiipvp=
MRS A RYRT R RS S 0 e RO TR OO R Y Chen &

Stanney, 1999; Passini, 1984) o F|[H1_Fh o 2120 55§24 ]

R S

R T R R - iﬂ%ﬁﬁ“@Eﬁﬁ@Ftﬁﬁw*E?

FIo

A, ]
i

if % (spatial visualization)
L GOSCREA - I 2D 7 3D BpoE=T

R SR ESE - s e

F!tﬂ%}‘ fﬁjfg : 1_@%“@“&%]33&@ 2_@%H|ZL~ il Jg%/‘liﬁ(ﬂ/}qk) 3T R

ST

B. ZF[H] ™ [fi| /@ (spatial orientation) :

_El

RIS TR

ORI 4 5500

Spatial Interface in Internet - 36 -




h=)
i
iy
ey
=
i
AN

Pup
il

Efé%ﬁﬁ?f“4 Pl ~ £l arrangemendfiUR= 1 » 01+ R > R -
F}ﬂi‘ F ﬁHH'E IEppofb i FF'

C. * é%J?FEIF}f;J’IEE(spatiaI relation) :

A 53 TJ], u»zﬁ%’“ o R ?ﬁf %lﬂﬁ'l%fii“ AR IO AR AR
BRI U B R S Ao

r%ﬂérfﬂﬁ-lﬁ%r' VRAFORIET 2 ARBGREIORC 3 SRS i

PARTII FEHE(H%
IR H R LR R RRRAL ] el R S A RFOES P 2R A [
PRt BB PRFTR) B RIS ) RORBSIBE - SR s R e 717
B 19 M AT Chen et al, 1998; Dodge & Kitchin, 2001) = 47 2l
OSBRI 41 4 P 2 4 b S B (Draper, 1995) = O Nedll(1992)f10P™k
LR R - J/gf}’%*j?%@ij‘ yiﬁﬁﬁﬁjaﬂg.vﬁigﬂgmm SRS
i+ BRI R

PR RIENEXT GENER S i IS (et RS = et = D RO pomest
%o HERITEEZ ][ﬁ‘ﬁ%ﬁl}k * AleppoZONE™ f‘EEF»F%?rEi» . MVRDVQ;%?;E],;%‘;;JF&, s
@%‘r%ﬁ'iﬂi y = [[Ef%?rii;} = ?Ejj\ fﬁ]%ﬁ‘%’]ﬁ} o AleppoZONE ™ ]'E%*“’%’?rii’& —
B -7 *fJEI]J S I > B EEH ) - RL o MVRDVE S [@ﬁ;ﬁ R [
ORI » AFRIRE 25 9B £ ZEI0RE - (TP SR 7 (W 2 R 54
I > 2SR S - G Ak = 53 B B ST BRI T 27 = PR R AR
] R 0 S B [
(I TR = ST ISAS= Eat R i B I i T e P2 TIPS e

Spatial Interface in Internet - 37 -



PART IIT 3" 15524k (=%

AR VR | 2 P 2 =) B R g R RS I (B [ T o AR R A
SRS ) 2R P R T T 568 (Nunez & Blake, 2001) < # 2 5@ o 2
JIPNh B (involvement) = {m¥5 (immersion) » P-FI5H & % SRR oIy > o3 b Lol 2 3
1= P 25 R O PR 3 R RO RS PIORRRRINE » { o R
LRGSR & E WSHAR R A i o B g L TR T R A
(= RYOR T T R (Stanney, 1997) = TSRl R0 SEUPER - o 8O R BRI
G PR SR O TR O T e ARSI S B PR T VIRRS e
b EpEE PR R - Ul AL VIRAY A SUHIE 2= BV (Witmer & Stinger,
1998) o = FEISpie 2 ] JUURARAT > P 2 i {0 D E LRI R PURYAY AR Ry D)

R I (R GRS - T [ TS -

(IS IR - LR Sapie Ap ok sl A e 2. ORF AL RGeS pL A

_-EH

3.3.3 2 e

PARTI % éﬂ?’ﬁ?];%'

4.5

4

35 1

3 —

Kl ﬁ,‘% fit

A, AR FR f'J

@

C. Lﬂﬁ'%%’l"}‘

321, 2 B THRET 5 R

Spatial Interface in Internet - 38 -

R
B S
O VR




A. [ (spatial visualization)

1. HEEAH N e

SEFBSETUY » SURERL G BRI ] [P ) W PR T = AR 2 T R
Fﬁj EARNEET T SHE 2.3 07 ~ SRR T 2.83 03~ VRUEREHIA 417 53 - VR fﬁ’%ﬁ’%ﬁﬁlﬁ
PR @g@f\l'@pv? Er b9t e 1 ”f

2. S

S 2 i Jgﬁu ’gﬂ » TR IO R LSS 2 PR bﬁﬁé?ﬁﬁ: | -pOzRlERE R F} & A

R alE 3.6 ﬁéﬁﬁ’%LgﬁﬁElz 53~ VR UL 3.67 57 o AR 1 T H g
o HERRE SR E R TR
3. HEFTT

r#&ﬁﬁ@ﬁui?’%cuﬁ* WERPRIT) b A RIS o (R PO A < EET 1.83 50

%’I’ﬁ”‘%‘ BT 2.5 53~ VR EEEEO 2.5 SNSRI L AR £ R £ e
R EEEs *Sfuﬁlu %ﬁl_pu%ﬁlﬂ Jie

4. BT/

o U] A o o RS Ry o OB o o U RS R AR S P

AN AL 1T AR T U350 VR RIS 5T - VR BRI SR

TS 7 F I A R

o

>

i

T e

B U 5 TR VR RO [ Py
Gh 3:) « FTHIT FOCWHABAIEIT 5 ¢ BRI T R MR TR B B
P S AR TIPS PR -

frprt g 3 PRPE A I %

B. 2] 1| /@(spatial orientation) :

L ARl o et
AP ok TR = 2 [ (R > L F <R R 15 i SRR A T L O L RIS P
RIS« R 167 53 \#{ﬁ%‘@h 1207 57 ~ VR AR 407 55 VR i F s S e
BREPE /T AR IR

2
7

_'_r'l
W

Spatial Interface in Internet - 39 -



&
Hl
R
ey
=
g
AN

oA
i

BR[O o VR RO P ffgﬁ,L FPE A7 > [y B E Py
A SR 2GR 3-2) o TR RIS N R o S 2 JJ- el B | |l B2 A Tl
FIEFEAEN FRIpAETL > T IH?@ DI B L PR ZIE:“’F'EFJF%:;FFT%J??‘%W VR LA
FIPFURIRERIRET » =8 2 Rl )l PR T AR

C. % é%J?FEIF}I%’IEE(SpatiaI relation) :

LS PR

S T AR S PRI T ORI AT D i SEPRSET s » [ Elfﬁ“x?%%ﬂm&ﬁ w{ﬁ
1407 55 ~ ARSI/ 1183 53 » VR RSO3 5 o g L R PR A ) VR
EERALA T
2. BSTRRIGRC
ST RIS T ol 2 T R 'Eﬁiyi SEMFITH SR [ R T P L T o R
DA 3.83 50~ AR T [ 1550\ VR EEEEN 2,557 < AT VARG R i SR
BRI
3. SER IR
S T Y ORI [ RS S b PR
I F}FJ%psﬁﬁﬁﬂ%E? :,\ﬁ*jg‘l 3.33 53 ~ AEERERAYT 2 53 - VR B 2.67 55 o MFIpUAH
Fie ] R R SRR S e

3-2)”%"%47\@'@ SRR 2
SRR E BT - gf%?:*jfﬁm

f
wﬂ
A H/r
Eat
_EL
‘f*
=
i
v—u
_mh
T
s
45
pmn
“
-]
=

Spatial Interface in Internet - 40 -



30, BRI SRR fE B

o R A SHE! A RS VR U
CHHTTH 2f] 2T 2f] ZETH] 2f] ZETH]
2.25 2.17 2.5 2.67 3.58 3.85
T
2.2 2.58 3.71
o 1.33 2 1.67 2.67 4 433
I RS
1.67 2.17 4.17
4.11 3.45 1.78 178 278 2.67
F R
3.78 1.78 272
L. ﬁ%"?f?ﬁﬁ
45
) _
3.5
3
25 O
2 LBl
T O VREFEH I
1 |
0.5

0 AleppoZONE ~ MVRDV e
ﬁ%ﬁ' 3-22, ?ﬁ@“ﬁé’?ﬁ%ﬁﬁg]‘[ﬁb&ﬂ%ﬁ%

BRRTHEIY= [WFEFH R AleppoZONE T [R4 7H %~ MVRDV HIFFATERER W50 5
HIFERT R = IGERER T I = 70 T [IRERTRIRE o BIF) St at v 2

R HSEIHE PRl - MVRDV R5Arat R, il 2 T4 (980 b g SHAp 2 1] -

A RRIRE £ 1 B K B " 20 o TP ST R [ 2 PR R 2 S

B D050 - 53 BTG H BRI R T = PR A T A PO B 2 ] RS
g R

Spatial Interface in Internet - 41 -



6@ BII™ + AleppoZONE (e TBEHR A1 2.33 57  SEEANERS 1 o1 2 57~ VR BRI
4.16 53 » VR EIEUOA Prs bt B PR A SHEL S OSSN £ 1 - MVRDV
qw,,, FERAE 257 ~ ARSI A T 2.5 57 VRFE%E’H?‘?LS;J VR EFEH L lﬁfé
izaﬁﬂ%@a AHE TR DTSR R A 23353~ AR 1
55~ VR O3 55 » VR EIENELN Ps  TOEEEE BREE S EAREE D BIRYE
E[J:J;zﬁ] SR 3-22) °

2.17

:ﬁ;
"T—‘l

2 Fﬁ”“?@’!lﬂf %ﬁf“?wwﬁ#ﬁfﬂ B SUE AR F%ﬁf ?J?ﬁﬁl¢iﬁﬁ?7~;’? HAp
Iﬂi_ri AleppoZONE T [=3 %ﬁ:ﬁzpﬁ?ﬁlﬁl A F A S B TR RIURR
Arzguﬁﬂ?qrglprf%\liﬁl& E JJ; %a{-r F‘J:g'ijﬂ[n 31 jf/\'[ﬁﬁ' [(i

3-3) e

.33, R ABBIERRY 7 s B A

4 R Af S Ed AR VR A
CWHTTH Ca = TR e S O S R R R 2
2.67 2 1.67 2.33 4 433
AleppoZONE
2.33 2 4.16
2 2 2.33 2.67 3 3
MVRDV
2 2.5 3
2 2.67 1.67 2.67 3 3
[HEES
2.33 2.17 3

Spatial Interface in Internet - 42 -



I S5 s (e

OAfEr
H -

'I{ﬁ, ]

1.5H O vwﬂ;@@ i

0.5

0
AU B

[l 3-23, S P I TE=E R TR AR IS A

S AR A TSP I TS PR T o 3 i AT RS A
2.67 53 ~ AHREEAS ST F12 57~ VR fﬁ}—%éﬁ?m 83 J3'o rﬂﬁél’ﬁgﬂ PARFER L SHE 40T AR
FIELET 53~ VR B 2.83 TR 328 IRl B A PR TFO Tl - 32 € P
ERRL A S FRIRFH TR TG 3-4) -

34, P I HREER E CH TR A

RS A SE A S VR A
CHHTTR FR| ZEER| O RR | ZERR | ORR] | R
2.67 2.67 2 2 3.67 4
SRS AL

2.67 2 3.83

) 3.67 4.33 1.67 1.67 2.67 3
i [‘E”'Fﬁ’ bh
4 1.67 2.83

Spatial Interface in Internet - 43 -



3.4 PR 53 M
34,1 RIS

Ruddle ~ Randall ~ Payne  Jones(1996)3% 7! » A 7 _F% JFq ’TFIEJE}%(QL L 15 VRV ki

T PR R T R R RO [ RPN ER R R FY SR AT G (AT ail

F”l*t SR AT ER AR - i‘g‘ﬁ&“ﬂﬁ?%\'“@f‘%“‘ AT IR > o 2T lﬁr?iﬁ%ﬂ'écﬁf‘}“ HIFT
JCVESEIEAR SRR IR R S 7 e SRR A T IR RS

FBEDEPE ] BURIORGEY - 2 HRIEOEE | AR LR R B TR OB
FVASURE TS PR 1 90, 2003; G102 £ 2003) - FW&F*(ZOOZL)&WTE'%%@ R
S Y N R (AR ,g,ﬂ HEE RN SRR

F IR RRI et - SPAE D0 SRR % £ - LY ”%;.; EX SRS
SRTFL R AP S P A IO 9"%?3 AP 2 R [ RO TR By

PRI EC] > T 3 ORI 2 2 T T R S BRI (5 e AR | o e A
RS REA 12 i <R Ve A SRR U e e PRV 1 5 R F’I %“é’“ﬁu' H

IR Jﬂ?aﬁjtrgﬂl R 1807 Frmp) EXY Ao B e AR S P R LIRS TR F IR
ORI RN o 5 12 o

AT G SR A £ A T R - VT - TSR AR
i lﬂﬂmfg p RS Elﬁllﬁfxifé\%@;‘/ﬁ ) p'lﬁipa;ﬁ%ﬁ'p'l@%ﬂfﬁﬁf*@éiﬁﬂﬁﬁj

s J?flﬁl“ ’ WF]‘?”J'@* \i'J?FEH ’ Tﬁ”’nx_éﬁyhfjrix’i}'fﬁT S T
S p[qaum:aarw IO « 5 TR R TR H R S R A B
[ e oA R gl o REL TR [ [ TR 2 PR = for T 20 o A felfj kL i e =
@}“F'E?Eﬁ TR PR B P RO O O G R ) SR IR S
‘‘‘‘‘ JEJFTJ[ (L T 1998) - [ 2Tl USSR 7 ELSTE A R pURGRRT ] NI
@S“IH/\[F”TPZJ’“??'# = g = B IJ?FE'FTJWDEJJ’ SEIG 2 R ] o YA S B S LV A Y
— o Y9 2 E Moffat ~ Hampson * Hatzipantelis (1998) rilzl‘”ﬁ%i‘ﬂl bl iflﬂ EE'IE'?‘.?FT%TE‘FTJ

Spatial Interface in Internet - 44 -



PPt A RRS T BRSSO - S R PR e
[RTHLT QS A - Bl S o el ] e A SR - 1o b 5 [ Darken: =7 Peterson (2000)
S T wﬁ'[ﬁ fusE (7 %E =Ty aaﬁ?i%q«%\'ﬁl@fﬁ%“%?lﬁﬁ' L LT Rt

o B I R op JE (& myiﬁ[ﬁ{aﬁwf‘f IRl ﬁlsﬂ%ﬁ”ﬁﬂf AR -
34.2 FEETEA]
O’ Neill(W092)FFALH » I fpifh 2 T S HfRE T BRI B> (1

?EH%‘%TE?%?ZL@?*E?&E?} + BB WA ] - SRR R D S ) T
I S~ 1) PRI | R R SR B e O

ﬂmﬂmwui» [y 2P T 27 FEORIFSEO" Neil, 1991) « AP S WBRHEUA
BIPOREERE »  BRRR I EARIIPORT] R v PSR & PR

FRERNILA TR 2 RV T o ATGDROZONE ™ [ gt 4 e i gt Hfil )
HI[ES"?"HHI’EE'IE\J@%S _Fum@%j TS R - - BIROT s R ]
== Jﬂgfﬁ Ellg[j_[‘: T3 o ‘.‘i*ﬂ&ﬁngﬁzﬁ’ yiﬁuﬁﬁqﬁ}_ {\P[?;%JEE?;J? wﬂ%‘ ﬁiﬁﬁ ]EIW/\
S ATV T EGE - BT 32%'311# CRNRI ST TP R 1T R F”Jf IBTARRY!
MR LA T AT S VIR A R ] e T WA

343 [P e

f{l‘ﬁﬂ%ﬁﬁ A el 35 7 3Dk R VR T 8 Fﬂl‘iﬂiﬁ[.jﬁi’*ﬂ?’f [/F » Ruddle ~ Randall ~ Payne ¥ Jones
(1996):& 15 " [latfid 72 V145 = (Immersive) AT ] (Desk-top) 3Dk 2 [l BB FLAV 4 > SR
(T B PR AR TR 15 st PO e TR PSR W R B U R L [ 9D
PR R AR e RS (BB A S R - A Al R Pk
UIFEROA(VR CAVE) # by s i 2 ] > o PRk g g /v [ o Al = 2 [ 7 Py /7
E'lf’“ﬂ@i@ﬁ'fl‘l%ﬁﬂ > P HR G 2o R RO T Pl e B L
OIS ) 2 FEg S U= PR B > 2 P (RS ERE R S - OO
PSR AR 7 B (R, [ BRI PR E AR S e IR R S
[ A7 o R 0 7 o] B g [ T 2R R o T 5 U i g

Spatial Interface in Internet - 45 -



VS T WERE

e ORI R AR O e

Spatial Interface in Internet - 46 -



:’f

M ﬁ':—ﬁu

S

41%ﬁﬁ

AR B TR 3 1o TSRy S = RO 2T R T R O A
BEZ T T RO P e PO ’ﬁgﬁﬁ@FﬁJyﬁﬁ;\'ﬁT’?@iﬂ AT [ 2 ]

RS o BB (RPN YRS B ORI RO e Rk
AT PR R RS I TIPS PO IR IR A PR
fﬂﬁﬂﬁﬁﬁﬁika@ﬂﬁﬁmeqaﬁﬁc¢fk¥¥wﬁﬁﬁwﬁuﬂﬁf*¥u 2 [0
PR SR T R - SRR TRV o R P B T - 1
m@@?@uWﬁﬁaﬁ T S P et 7 HBR P 5 7
IR FTBIN »  Ti S  RER A IR e YRR 9 519 BB
EXF YA YA R VR @ SR TR E ] g e
P 1B 2T et R o &1 T T O S Sy
%%w%@@@m@’ﬂ\A | H BT R TR 1 o1+ 2 RS T

fiE 9 EIE R (TR - PIIHBRTE Fog b g BB R s Tl TR PR
mﬁﬁéﬁ (IS ﬁf.ﬁéi (TR 2Py 2] -

42 TR

Lo i SRR o FRP TRz A 2 TR » 03 fp 2 IR 2 o pre el
SRR - 2 SRR (R RTROR A~ R AR = B PIGERA 1 A
I 3D LR LHRRIGCRI U (S FFETD | R sk ST I

2. PSP P 2 T A 3D BB Y BRI R T [T O KRR
KL T lguézﬁah 5 O AT R A R R S o A R o R
FORLE SR A SR E] > B ) PR RO RLIE FIRGIRIRE 55 2 ] o iy [ T

Spatial Interface in Internet - 47 -



ST A
i

Qﬂyﬁmwguﬁg
3. e ST BT - 0| RS TR - Oy R R R
S RS IR RS T -
4 IO BRI T R S RTS8 S T
A B I KO (U - ) RIS WP ) SRR
R TR -

4.3 PHRF g

ARV DR A U R TR o I ”jvfﬁl*ﬁﬁ‘ H S FORRET [
A7 P Sl i R e [l /7 o P R Y PR riﬂﬁ* EatibeR g A:F'E'H?j EiNTE:S
BHon s AR 5 ﬁ(nﬁ;ﬁ;ﬁl bo o S il SRR S E RIS 2 g
FORfe 2 T - PR YR R o 2 e S o T T E*Jii“FaJ °

44 F

L ST MR T R RR S S R R ST B R O T
MEERT = o 5 KR T R R 2 R rnﬁfriﬁufﬁi*?w* P e PR 2 e 5E
B[ BRBERE ORI RO » [0y 2 EEER AR N RV ] - DA
pLAS 2 R R %: I'E f}ﬂ{lﬁt[i » IR %&F;lz‘/ e Q’%——'—E]H—%"I S8 f:[ TIE o F P
ST 1T P B R RIE » b2 R s iR T - WPk -

2. Ellii"tf"ﬁ‘?'ﬁj—ﬁ l%]gﬁ“ u*"*wﬁ;l'_ﬁf#ﬁrﬁu: Jp},[]}[ S "E‘JFLJ lFﬂﬁ} PRI
SRRV LT W I @R SR A R ’H“ﬁwﬁ,[.fﬁﬂﬁl%‘}éﬁrﬁ AR
[fil

3. A MR /7 e 0 e R T (R R I LRV DR I e
& - ﬁif%dw ’F JIEELE B (T (PR 2

4. BRI AR POREEE AT O T S ORI A R RS HARR a@?ﬂ,tpmgww
R PSR BRTEOR » E p BRE - = R R P
1R R SR Y o

Spatial Interface in Internet - 48 -



ST S
i

Eﬁ* s ll#%ﬁ%‘,[@&ﬁ OSETET > 4 ’gllﬁ %qFIL_;T P Fﬁgﬂlp 'Hﬁx_ﬁ* el
3D I RO R SRR R T ‘IJ}"FIAETJ‘*EI{E',EJH’\E[&:T{T FPRSER
P AR GRS VSRR T R T
SpT RV TR TR EE’*F]’#FJ[,&IH, RS R Beo B PIRIPOREE > 2
e 'E%J«E}‘?*ﬁfjﬁj;y;w;@%{ﬁ IS e

Spatial Interface in Internet - 49 -



Anders, Peter, 1998, “Envisioning cyberspace: the design of on-line communities”, New Jersey: The virtual
dimension pp.219-233 edit by Burroughs, Williams S., Deleuze, Gilles and Guattari, Felix

Badcoe, |., 2000, The computer game industry: Current state of play, Virtual Reality, 5(4), 204-214.

Barfield, W., Zeltzer, D., Sheridan, T. and Slater, M., 1995, Presence and Performance Within Virtual
Environments, Virtual Environments and Advanced Environment Design, eds. W. Barfield and T. A.
Furness. New York: Oxford University Press

Bertol, D. (1997) Designing Digital Space - An Architect's Guide to Virtual Reality, John Wiley & Sons, New
York

Bloomer, K. C. and Moore, C. W., 1978, Body, memory, and architecture, Yale University Press, New Haven
and London

Booth, K., Fisher, B., Page, S., Ware, C., & Widen, S., 2000, Wayfinding in a virtual environment

Bricken, M., 1994, Virtual Worlds: No Interface to Design, Cyberspace - First Steps, M.Benedikt ed, MIT Press

Burdea G. and Coiffet, G., 1993, Virtual Reality,Technology, Wiley Interscience

Castell, M, Fié]o37%, 1998, “,?{ﬁ%ﬂirﬁj/iﬂ@", ’Fij“ﬁ’?”l T AL

Castells, M., 1996, THE INFORMATION AGE: ECONOMY- SOCIETY:AND CULTURE, Basil Blackwell, Oxford

Chen, C., 1999, Information Visualisation and Virtual Environments, Springer

Chen, J. L., & Stanney, K. M., 1999, A theoreticalimodel of wayfinding in virtual environments: Proposed
strategies for navigation aiding, Presence: Teleoperatofs & Virtual Environments, 8(6), 671-685.

Ching, F.D.K., 1979, Architecture: Form, Space and-Order, Van Nostrand Reinhold. New York

Chittaro, L., & Scagnetto, I., 2001, Is semitransparency useful for navigting virtual environments? 8th ACM
Symposium on Virtual Reality Software & Technology. New York: ACM Press.

Chung, S. C.(#ZHFL), 1000, “RANSFIE, {11l 5

Cigognani, Anna and Maher, Mary Lou, 1997, “Design speech acts. How to do things with words in virtual
communities”, CAAD Future 97

Cigognani, Anna, 1998, “On the linguistic hature of cyberspace and virtual communties”, Virtual reality
society journal pp.16-24

Conroy, R. A., 2001, Wayfinding in the real and virtual world. In Spatial navigation in immersive virtual
environments. Department of architecture (pp. 23-48). London: University College London.

Cruz-Neira, C., Sandin, D. J., Defanti, T. A., 1993, Surrounding-Screen projectction-based virtual reality: The
design and implementation of the CAVE, in SSIGGRAPH 93 conference proceeding, pp.135-142,
ACM SIGGRAPH

Curtis, Pavel, 1997, "Mudding: Social phenomena in text-based virtual realities”, New Jersy: Culture of the
internet pp.121-142 edit by Kiesler, Sara

Darken, R.P. and Sibert, J.L., 1993, A toolset for navigation in virtual environments, Proceedings of the ACM

Spatial Interface in Internet - 50 -


http://cumincad.scix.net/cgi-bin/works/Show?_id=c04a&sort=DEFAULT&search=slater&hits=1
http://cumincad.scix.net/cgi-bin/works/Show?_id=c04a&sort=DEFAULT&search=slater&hits=1
http://cumincad.scix.net/cgi-bin/works/Show?_id=debf&sort=DEFAULT&search=bertol&hits=1
http://cumincad.scix.net/cgi-bin/works/Show?_id=5dff&sort=DEFAULT&search=bricken&hits=1
http://cumincad.scix.net/cgi-bin/works/Show?_id=b665&sort=DEFAULT&search=burdea&hits=2
http://cumincad.scix.net/cgi-bin/works/Show?_id=90dc&sort=DEFAULT&search=chen&hits=95
http://cumincad.scix.net/cgi-bin/works/Show?_id=9d45&sort=DEFAULT&search=ching&hits=16
http://cumincad.scix.net/cgi-bin/works/Show?_id=08fc&sort=DEFAULT&search=darken&hits=4

\ 2
RS
&
G

User Interface Software and Technology, pp.157-165

Darken, R. P., & Sibert, J. L., 1996, Wayfinding strategies and behaviors in large virtual world.

Darken, R. P., & Peterson, B., 2002, Spatial orientation, wayfinding and representation. In K. M. Stanney
(Ed.), Handbook of virtual environment technology (pp. 493-518). Hillsdale, NJ: Erlbaum.

DeFleur, M. and Ball-Rokeach, S., 1989, Theories of mass communication(5t ed), New York: Longman

Dieberger, A. and Frank, A. U., 1998, "A city metaphor to support navigation in complex information
spaces”, Journal of Visual Languages and Computing, 9, 597-622.

DiPaola, S. & Collins, D. 2002, A 3D Virtual Environment for Social Telepresence, in, West
ern Computer Graphics Symposium, Canada, pp. 24-27

Donath, J. S. 1997, Inhabiting the Virtual City: The Design of of Social Environment for Electronic
Communities, (http://persona.www.media.mit.edu/thesis/cover)

Dyson, F. 1998, Space being and other fiction in the domain of the virtual, in J. Beckmanm(ed.), The
Virtual Dimension: Architecture, Representation, and Crush Culture, Princeton Architectural Press,
New York, pp. 26-45

Fabricator, C., Nussbaum, M., & Rosas, R., 2002, Playability in action videogames: A qualitative design
model. Human-Computer Interaction, 17(4); 811-368.

French, J. W., 1951, Descrition of Aptitude‘and Achivment Tests in Terms of Roatated Factors,
Psychometric Monograph

Golledge R. G., 1999, Human wayfinding and cognitive maps. In R. G. Golledge (Ed.), Wayfinding
behavior: Cognitive mapping and other spatial processes (pp. 5-45). Baltimore: Johns Hopkins
University Press.

Guilford J. P. & Lacey J. |., 1947, Printed Classification-Tests, A.A.F. Aviation Psychological Progress
Research Report, No. 5, Washington DC.

Harvey, D., 1989, “The condition of postmodernity”, Cambridge: Basil Blackwell

Heeter, C., 1992, "Being there:the subjective experience of presence” » Presence

Huang, C. H., 2001, A Preliminary Study of Spatializing Cyberspace - A Cognitive Approach, Architectural
Information Management, 19th eCAADe Conference Proceedings, Helsinki (Finland) 2001, pp.
511-516

Ingram, R. and Benford, S., 1995, "Improving the legibility of virtual environments", in, Second Enrographics
Workshop on Virtual Environments, Monte Carlo, pp. 211-223.

Ishida, T., 2002, Digital City Kyoto: Social information infrastructure for everyday life, in, Communications of
the ACM, pp.76-81

Kalay, Yehuda E., 2004, CONTEXTUALIZATION AND EMBODIMENT IN CYBERSPACE, CAADRIA 2004
[Proceedings of the 9th International Conference on Computer Aided Architectural Design
Research in Asia / ISBN 89-7141-648-3] Seoul Korea 28-30 April 2004, pp. 5-14

Kalay, Y. E. 2004, Virtual Learning Environments, ITcon Journal, 9(ICT Supported Learning in Architecture

and Civil Engineering), pp. 195-207

Spatial Interface in Internet - 51 -


http://persona.www.media.mit.edu/thesis/cover
http://cumincad.scix.net/cgi-bin/works/Show?_id=0c14&sort=DEFAULT&search=huang&hits=43
http://cumincad.scix.net/cgi-bin/works/Show?_id=caadria2004_k%2d1&sort=DEFAULT&search=kalay&hits=73

\ 2
RS
&
G

Krueger, M. W., 1991, Artificial reality(2"d ed.), Reading, MA: Addison-Wesley

Lefebvre, H., Translated by Donald Nicholson-Smith, 1991, The construction of space, Oxford: Blackwell

Lin, S. L. and Chien, S. F., 2003, From Chinese Gardens to Virtual Environments. A Gateway to Cyberspace,
Digital Design - Research and Practice, Proceedings of the 10th International Conference on
Computer Aided Architectural Design Futures

Lohman D. F., 1979, Statial Ability: Individual Differences in Speed and Level(tech. rep. No. 9), Stanford,
CA: Stanford University, Aptitude Research Project, School of Education

McGee M. G., 1979, Human Spatial Abilities: Psychometric Studies and Environmental, Genetic, Hormonal
and Neurological Influences, Psychological Bulletin, 85(5), 889-918

McRae, Shannon, 1991, “Flesh made word: sex, text and the virtual body”, New York: Internet culture
99.73-86 edit by Porter, David

McRae,Shannon, 1997, ”Flesh made word:sex,text and the virtual body” > New York:Internet culture
pp.73-86 edit by Porter,David

Mitchell, W. J., 1995, City of bits: space place, and infobahn, MIT Press, Cambridge, Mass.

Mitchell, William J., Bﬁfﬁ%%, 1998, “ b7, }",:{“*.1* LA

Mitchell, William J., 1999a, E-topia: UrbanLife, Jim-‘but hotas we know it, MIT Press, Cambridge, MA

Mitchell, William J., 1999b, Replacing place, in P. Lunenfeld(ed?), The Digital Dialect, MIT Press, Cambridge,
MA, pp.112-128

Moffat, S. D., Hampson, E., & Hatzipantelis,"M., 1998, Navigation in.a "virtual' maze: Sex differences and
correlation with psychometric measures.ofispatial ability in humans. Evolution and Human Behavior.,
19, 73-87.

Negroponte, N., 1994, Being Digital, Cambridge, MA:The MIT Press

Novak, M., 1991, “Liquid architectures in cyberspace”, in M. Benedikt (ed.), Cyberspace: First Step, MIT
Press, Cambridge, Mass., pp. 225-254.

Nunez D. & Blake E., 2001, Cognitive Presence as a Unified Concept of Virtual Reality Effectiveness,
Proceedings of the 1st International Conference on Computer Graphics, Virtual Reality and
Visualization, ACM press, New York, pp. 115-118

O'Neill, M. J., 1991, Effects of sighage and floor plan configuration on wayfinding accuracy. Environment
and Behavior, 23(5), 553-574.

O'Neill, M. J., 1992, Effects of familiarity and plan complexity on wayfinding in simulated buildings. Journal
of Environmental Psychology, 12, 319-327.

Passini, R., 1984, Wayfinding in Architecture , Van Nostrand Reinhold, New York

Passini, R., 1992, Wayfinding in architecture. New York: Van Nostrand Rchinhold Press.

Pribly J. R. & Bordner G. M., 1985, The Role of Spatial Ability and Achivment in Organic Chemistry, ERIC
Document Reproduction Services No. ED255393

Rapoport, Amos - F5EPERE, 1982, 7 H STREAVEA.? ﬁ?—lﬁfl@@\i,’ﬁ}@f’}’" ) ’[",j“iE' I 57 L1 et

Reid, E., 1994, “Culture formations on text-base virtual realities”, Master’s thesis, Dept. of English, Cultural

Spatial Interface in Internet - 52 -


http://cumincad.scix.net/cgi-bin/works/Show?_id=cf2003_m_112&sort=DEFAULT&search=chien&hits=24
http://cumincad.scix.net/cgi-bin/works/Show?_id=4965&sort=DEFAULT&search=passini&hits=1

\ 2
RS
&
G

studies program, University of Melbourne

Rheingold, H., 1991, Virtual Reality, New York

Richmond, A., 1996, Enticing Online Shoppers to Buy - A Human Behavior Study. Computer Networks &
ISDN Systems, 28(7-11), pp. 1469-1480.

Rollings, A., & Adams, E., 2003, || kﬂéﬁﬁ?‘:{' f EE AN o) 'F‘,:I“‘ﬂj : '*ﬁ e HECEIE 07

Ruddle, R. A., Randall, S. J., Payne, S. J., & Jones, D. M., 1996, Navigation andspatial knowledge
acquisition in large-scale virtual buildings: An experimental comparison of immersive and "desk-top"
displays, 2nd FIVE International Conference. Pisa, Italy: ESPRIT Working Group 9122.

Sheridan, T. B., 1992, Musings in telepresence and virtual presence, presence: teleoperators and Virtual
Environment, 1(1), pp.120-126

Slater M., Usoh M., & Steed A., 1995, Taking Steps: The Influence of a Walking Technique on Presence in
Virtual Reality, ACM Trans, Comput Hum, Interact, 2, 3(sept.)

Steuer, J., 1995, “Defining virtual reality: dimentions determining teltpresence”, New Jersy:
Communication in the age of virtual reality pp.35-56 edit by Biocca, F. and Levy, M. R.

Su, F. Y.(# 23 12), 1996, “SMF#HER W U755 MUD [V FIFEPER, B 25 W‘T i i

Tapscott,Don - [HilEdfS7%, 1998, "N (£ —F‘,;[“*: %’\F:ﬂ‘% ,,,;:ﬁ’ &

Thoma, V., et al., 1999, Usability and Navigation in Virtual 3D Worlds, in HCI, Munich, Germany,
pp.1049-1054

Thurstone L. L. & Thurstone, T. G., 1949, Examiner Manualfor the SRA Primary Mental Abilities Test (form
10-14), Chicago, Science Research Associates

Weisman, G. D., 1981, Evaluating architectural'legibility: Wayfinding in the built environment.
Environment and Behavior, 13, 189-204.

Wertheim, Margaret 1999, The pearly gates of cyberspace, a history of space from Dante to the Internet.

Zevi, B., 1957, Architecture as space: how to look at architecture, translated by M. Gendel, Da Capo Press,

New York
ﬁ}'fl[:g&, 2003, “F_m/] %,HF‘PLFH'* 3d %F!Jﬁ_ﬁgﬁ ] s lﬂkﬁﬁﬂ.ﬁn zjlhﬁi?ﬁFH T”
P75, 2004, BRI | RSt P s M A 5 ‘/F%J%J[Trﬂ-“é‘u RS T S S e = A (R i

i & EE 2003, “I )G = F@%H%ﬁ,ij“#?]‘ﬁﬁﬁlfgﬁuﬁ N ‘Jﬁ_ﬁf_ JF#LY B, Bt A [,I% JRAEH Y
E‘?FT i&;{-’r}f”ﬁ# i
BV, g, R 2 2001, AR R FK)]‘E‘H@ ", T BT FT, 25 1 27-36

RS, B 2001, 5 HIRIET D PRSP P P, 1Y 2 R S
Py S g S, 231-240

Spatial Interface in Internet - 53 -



http://secondlife.com/
http://www.yungching.com.tw/
http://www.louvre.fr/llv/commun/home.jsp?bmLocale=en

http://www.rz.rwth-aachen.de/ca/i/men/lang/de/

Spatial Interface in Internet

-54 -


http://secondlife.com/
http://www.yungching.com.tw/
http://www.louvre.fr/llv/commun/home.jsp?bmLocale=en
http://www.rz.rwth-aachen.de/ca/i/men/lang/de/

[&it @s?@frs:mswéfw WER T SIS < SIS BOE ORLES R [ R e

REISE 2 O AR B S0 T IS T (R RS o A O YR 2l A
;:ﬁ?r,rgg: IS el o (ST AR = P R > T 1) b JFIIF"M@E&’?IW
gt 5 I LF‘ﬁ["E%? [Fﬂ A

flat ~ £V

EpotEgl - B O #

R %ﬁﬁ"?‘ifufj O Op

R R RGBT s O R O

BRLFTE R 'ﬁ*’i}” SESATER(N : COUNTER STRIKE, SECOND LIFE) [ £ [
oL £ T VR PIAGN : MAX Fil O &L O 7y

S T (e A ﬁ%li“féﬂfﬂi?@%ﬁ’f I R N SRR R 1T [l S
]4ﬁ ?[7} B, 1~5 5 FFE fL f E'EF’??EL['F”EIF' ﬁl_w%i”_”[[uﬁé[‘eﬁﬂuhﬁ FFH}EH;F, 5
o Ve SRR SRR 1

PART | % 'E?JT’F',?FQ

L TR IR SR SRR (] R )OI 5 S 2 (15 57)
AT G OB AR 53 CVR /i [FI(CAVE) 53

2. = AT EGEGAT o (S i E T PR e ST IR 7 (1~5 57)
AFIEI__ 3 BT RIS 53 C.VR /i [£I(CAVE) 55

S

3. AT MR 1 0 (S SR TR AR S R 2 (15 53)
ASE! 55 BAHE T 53 CVR /i I(CAVE) 53

4. V= e R ORGP 1 > T R R AR ST RS 2 (15 57)
AT S5 BARETEAFI____ 0 CVR fiI(CAVE) 73



S BB FAATHINORTATEPE > SR T AR R A 2 (155 07)
ASHE! o7 BAREE D 57 C.VR fi [*I(CAVE) 73

6. = R ORI o ffl SR ST AR ST 2 (15 53)
AFRE! ) BAEED @/ 5 CVR /i[(CAVE) 53

7. Z PR EGREEATH > S SE A R RS IR A 5T IR 2 (1~5 53)
ASHE! 5y BAHSE T 57 C.VR fi PI(CAVE) B

S0
K
Banll

. = ASATHIIRBLML - SH ALY R IR 5 IS ? (15 59)
AFEI___ 57 BARED @A 53 CVR /i [2I(CAVE) 53

_|g\

PART Il TAF3# " |

L BN SIERE R (Y- X)) > SRR (S 2 RO R ST 2 (15 5))
ASHE 3 B E R ;i CVR fifi(CAVE)____ J}

2. MVRDV FH4 (1 %) » = A THMA Flf € 2 T At 53 HIYG 2 (15 53)
A 5T B A 53 C.VR /i FI(CAVE) 53

3. WSSV ROFE R = BRI [ R R RO ST 18D ? (15 53)
A G BARE TS 53 CVR fiFICAVE)____ 5

=

PART 11 4§t =il

L = AT SRR R 3 7 5 AR IR 53 S 2 (15 )
ASHE! 5 OB 57 C.VR /i 'I(CAVE) 53

2. RO RI AT T B LRI T 2 (125 5))
ASHEI____ 57 BAEETEIAT 55 CVR fifI(CAVE)____ 5}

49



	002封面2
	Spatial Interface in Internet 

	005中文摘要
	006英文摘要young
	007謝誌
	008目錄
	008a圖目錄
	008b表目錄
	009第一章630
	010第二章d
	011第三章713
	012第四章627
	013reference
	014問券new

