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Wayfindings and Spatial Knowledge Acquisitions in
Virtual Environments: The Effects of Landmarks and
Wayfinding Strategies

Student : Tien Feng Chang Advisor : Jiunde Lee, Ph. D.

Institute of Communication Studies

National Chiao Tung University

Abstract

The goals of this study were to investigate users’ wayfinding behaviors and
spatial knowledge in virtual environments. Between-participant factorial analyses
were used to find the effects of two independent variables, landmarks and wayfinding
strategies, on users’ wayfinding performances and spatial knowledge acquisitions.
The total number of participants who completed this study experiment was 120.

The results showed that landmark design aided, users in establishing more
optimal route knowledge as well as better-wayfinding performances in virtual
environments. This was most clearly evident in the case of landmark strategy adopters.
Meanwhile, adopters of survey strategiesigainedrbetter spatial knowledge than
landmark strategy adopters when time was limited; however, no significant difference
in wayfinding performance was observed. Generally speaking, landmarks and
wayfinding strategies both influenced spatial knowledge acquisitions and wayfinding
performances, yet they did not produce significant interaction effects.

Furthermore, the results also indicated that landmark strategy adaptors appeared
to have a higher rate of dependency on the landmark treatment. They displayed better
performances on wayfinding tasks and more accurate spatial knowledge in
environments with the landmark treatment as opposed to those without the treatment.
In contrast, adopters of survey strategies were not greatly affected by their
environments. They showed no significant difference in wayfinding performances or
spatial knowledge acquisitions across the two environments. In addition, this study
also verified some basic assumptions of wayfinding issues which claimed that spatial
knowledge had a positive effect on wayfinding performances and furthered that the
more accurate the spatial knowledge, the better wayfinding performances would be
produced, and vice versa.

Keyworkds: Wayfinding, Landmark, Spatial knowledge, Wayfinding strategy.
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£l J”Wr‘irﬁ%’fﬁﬁfli?ﬁ' ph B R THIRE RN -

1. R R PR pv

Wimtner, Sadowski & Finkelstein (2002)F IJTJIZLF,?F[LI‘ MM rg%’&ﬁ,ﬁﬂ Ji5]
TR LR S 20T PSR RSO > A
iﬁ'ﬁ'uﬂlﬁrlfll’% HIMLE@Z et A BRI SR G RLP B o iR BU
[l 5 SR ~ R RSO AR GOV )G R TPy s o

B RSV L[S 2 0 D RS YL R 1 B
& MEFIVRE N -

B 7| Figj ;fppu ;prIUI SR MM R EIJFHJ{I o SRR
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SR 45 2 (Booth, et al. 2000)  SERLYI B R 1 Y 1

52+ EEPAL B RS T AR [ R @@%ﬂ@ﬁ,ﬂﬁ@
AR EOR [ W P RUR T S 7 A L0 PV B RO RO PR
7 [~ (Stanney, 1998) - £,}9f - Ruddle - Payne == Jones(1997) it EIH4 [ 1+ i »
B~ PIEpa (S EIROR I » P A TR RO P i Ty
TR SRR E[JHI%&FV?%F;IFNQ?‘*’WE‘H FYeY Vsl “‘31%{[‘ FTJ £y
PR~ PRTMEER » IS Hegf IS B - 1) RIS 1) i
el e (R o RO P2 g 2 it (sensory feedback) flI== £ 5L
B IR T SUECRU ) WS pORRE R o AR R pOusAg - i) g
FEVROIRU A I B L = R (full-field) » 7 e 1) o ST T2 i el
A RS AR I PORRRY o PR R A et PG e LY
[FiEEE o (EURL T AR >~ s 3R Bkl Jaa F oS i & g B8
BT U] P ORR R R R f  SERA] Bl Rt Pﬁ%’* ik R
PG > = TRV RUN o SRR R L P AT (desktOD)xﬁ?iﬁFJ o
PR P50 2 RURL 97 5 (LU PR, /7 [P [R5 KR 1 o RS |

;Fgg °

2. TS IR

TP | 1 RS L RLI8% [P 2 YRS SRR O R
Z (Ruddle ~ Payne & Jones,1997) - jgi}‘:;ﬁf@;iﬁfjg‘q@lﬁ'ﬁ;[ e % ]
P, 120 7 » [P SR 10 91011 180 % STIF) (o 1L T % (desktop)
SR R E | 60 "] 100 & s H (1 3D BURFIHI AT AR
JL{#) 30 % (Rollings & Morris, 2000) - F[# » [XELHE 1/ [IEL - biE i
BRI 2 o 7 8 Rk A SO ) ) (R sy T
eyt > 1 OIS R BUARE  SR AT IR sk . -
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3. PURS RV

QS iR = ]| ﬁf’ﬁﬁl HERUFE R A ok [ D e R AR B g I
[&2545 (local landmark - [TY[E: SEPIRSEEAR ~ frrAl) » AR o 20— 78 2 dl
77 (global contexts » (1L~ {1 B3] 1) » PSRy EI 2 1 vemlpe

“ﬁ}%ﬁ?&ﬁ Jng%?&(Elvms Nadeau, and Kirsh,1997; Booth, et al. 2000 ) - [xE k-
LSRRI RS R O SRR T E v BRI 1 2 DM O AR H K )
= ffﬁi?ﬂiﬁ}ﬂﬂﬁfﬂ% R U &I'TH%,'?:;QEJ%QB REER R EﬁE'T f“ ph R T
el = fk;Ji[H%qal(Darken & Sibert, 1996) -

—ll

l—l

[ REURL . g YRS 2P AR B P HEE -
P ~ RO L 2 I[ﬁ' R RRHIE B F?ﬂﬂ@? FL?“‘J?“ > BTN~ 2R
(A S~ TR RO EE POTA IR MR o 0 TR S T
oz [t (Booth, et al. 2000):= PHIF= H ARG S SRR 2 i - [Nk g H
B » S P 8 e U ) P A B BT R P

R PR 1 AR R 2
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dféﬁaa'r?—ﬁ

BN
S5 (wayfinding)sg {4 S0 (4 O AU IR > (1 ATl
BURLTHER ~ PRS- PR TSR RIS - Hvdr - Tl (wayfinding)
[0 RL wayfarer” (1 * Y= “wayfaring”(FE+ 1 (7) Bt e » S o
A IR PSR HBIRLS ) SO [ S
AT THEL B TR A ) (pathfinder) 3 (Conroy, 2001) - £UEEEH Arthur %

—fi

Passini(1992)pvEiE » f& hI R = lﬂ[ﬁﬁ';rw i~ kL Lynch(1960) > 7+ £ 3¢ (=" The
Image of The City | fﬂ{: ;\JHLH][%)[%—J > (ERL- [rE] 1970 R TR iﬁl[ﬁ' &

Y IR H AT 0] B e R P

EJR S RIpOREE A 2 Rk AR T T e ‘@H‘Iéﬁf‘ﬁi;@%ﬁ |y
SR - SERRT] D s [ R ROL (R e BRI B 5 28 2 [l e
Y8 PEAEE fFEJﬁfrﬂ%ElE@ﬁHﬁfﬁ’ < PR T s P IF'EJFUD—F[
F' RS IR A S AL 2T (Raubal & Winter, 2002) « [l 5 ﬂ’q
T AT~ PR (IR BB 951~ BSEP.2) o IR
Hi e (BRE UG- 9P gt 2 50 P~ PR U 1
Huﬁﬂl*é’éii?‘ifﬁiﬁ?;ﬂ (Darken & Sibert,1996) o [H[F=» | (&S 1 FRVE LS E - B
) BHRAEI L R ) SR Pl 2 gl - SRt P =45 2

FIpOEE @ ~ I 28t o Egh =
f I

STARIEERT &R PSS TRV RL W R Toby D R
BRI~ TP e PO o kL FEEE R E 2 [P0 5 £ (Golledge, 1999) « b
9 PR TR BB I G A B0 Arthur & Passini (1992)
W T RS AT - RO I A TR 5 8 iy R
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ELRLE] R0 T S o Tl g s i EJ@@?{QJJE SRR ~ T ok
fii 3 Conroy(2001) Ik - Hf ™ LR gk = F OIS - TP I il o 5 2
FRITRIREIF B » Tl B0 4l SSP RO il P9gusdd ™ PTONTRA] 2T

FYIRED S A 1 o TR R L > PYTIF917] Golledge(1995)fV
EA e Ig@@%ﬁo Golledge (1995715 h 3l 1 LB P IR 7 - 2
RYR SR ) Rk (cue) o - (YIS (landmark) ~ R R B

Ié—{:f Eﬁ'i—{?ﬁrﬁjtlﬂjﬁﬁ??o

Baker(1981) Szt Fr 1ipu 3= Conroy(2001)f+ JTugﬁg]l » E RS
E{ffFllfé[ f%[ HZEL L B Sl A [3:]‘&;,1 EH Ry RE PR A o BT FE AL R
(route-based) £ Bl VPR IEEY - cpﬁj&% ’51H3:EF|I EJrTﬁJ b PRV~ Ry
RPRTEEET B EARE ST P AIRLRLT) A i (location-based) LR E!
SR > EIE E YR '*fﬁl' IJFE§J St BRI E,’* (% P‘jff‘ﬂ?ﬁ?:ff

(J1F " May, Ross, Bayer, and Tarkiainen, 2003) -

Montello(1991) = Klippel(2003) - & 4! [ﬁj (ARSI Jr:iﬁé’:t = HE Rl GEl [T
(navigation)ii— Hfi55 » FNF 13 5 = iy e ™ (locomotion) iy . -+ ’?Féﬁ SEIE”
R PP T R FE s O B AR A% )
Sl >+ ATHEES o AR - R £ TJI?’E" AR > e Fﬁﬁﬂffg’
F{fjgéf;;}]]k’/iquﬁ%ﬁﬁ » [N TEE 4 ~p R S AR RS T R T [

f/mp AIEHEEE G R 375 - Allen(LO9O)IH I 15 H oM

__1\\

gﬁf‘ AT .t Jéu;[' Al R B R RRE O B fFIJE\jj%'I
LR ] 'TFJF CHIE P R i S [il?,é = ﬁf[lg%ﬁ«‘?‘ﬁ%ﬁ” R
ISR ﬁfl fiEiEv(lomocotion or capabilities)fi= 1 » F ek &+ EI’?FEFJ

E JZE' ﬁ'& 7~ ER o

YIS %5 T » SEERR Rl A IR [FIEG=S P99 7 f=
* PP A AN R 9 B eSS PR S EE ] R
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Eii‘“F'E HRE = [ FIH'E FTJJ: §’H'%i‘ﬂjplﬁlif IR UIJ 3 P47Fi(Raubal &
Winter, 2002): ’?E'H[F J(perceptual capabilities) ~ aﬁ%il (mformatlon process
capabilities) - ﬁF H1 5% (previously acquired knowledge) ~ 3 f7 < ]/ (motor
capabilities) » -]} %‘3:“11‘? PPRRIS + b s 5 -

TJ%U??L RSPV A R YR ip(Perceptlon)~jcl[m(memory) FHIRE e
¥ (problem solving) ~ I% @4~ is(affective reaction) =™ =1 £l = foI B » (ERLE &%
8 CEHRD N R T ORI R R G YR T VIR L T R
SBUPLY RIS PO e PRI SBR[ R
SRS D SRR EE AT A5 - [ FL i U3 (Garling, Book
& Lindberg,1984) -

ARG OREE CAR B 6T PR SRS > T bR
g $5 2Tt LR e [l T PRS2 e o o
E‘}Jrﬁ%l’r o A”en(1999)’3’? RS > s L~ AT E I £ 0 H
f /fﬂ’ﬂ‘f"?‘ﬁ'fﬂfﬁ e el e Y S L L A

B P2 RSS2 TR i T AR 0 T
PRSP e

Obviously, wayfinding as a purposive behavior involves interactions between
attributes of the traveler and attributes of the environment....., ultimately, successful
wayfinding is reflected in the traveler’s ability to achieve a specific destination within
the confines of pertinent spatial or temporal constraints and despite the uncertainty

that exist. (Allen, 1999. p47)

FHIF=F *Wi‘éﬂfﬁ%ﬁﬁ VP B S PR A
f i’mf‘uﬂfj I P *Wi)@'ﬁfrﬁ(%ﬁ@)w»—r;[
PRIV R o i SR Py RIF 0 [P S R0 7 KR
I L BERAL ~ 9Py SRR YRR S A ) PRI e
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ety £ Fu;?:écp;-ﬂ_%@%g bﬂ%’%“ﬁﬁ IJTEIFTJJ: BT o PP T — AR
ﬁﬁwa%@% AT B T s i -

: -Z_:;E Il‘_J‘iE [/Ilﬁiﬁ

Pl AT AR LA ) ] SS9 T -
%Eﬂﬁi$%@%*ﬁﬂﬁ”@ﬁﬂﬁfﬁﬂifrmfﬁnﬁHéwwﬁﬂj‘“ééw@’wan
R 2 PRSI B YRS IILREE O [y B A R
T R S RS SR MR -

Montello(L991) 2 KB & (4 F | FAERVRT Sl = PR PO 7 O « AU50A
0 F R A R T R PR 555 (Klippel, 2003) 1 < (orientation) ~ 3
(choosing the route) ~ ff iU 7 (keeping..on the right track) ~ F5Z[| VR
(discovering the destination) « kS bk [EEE 5 =5 fﬁﬁg,:’gi[ﬁ}ﬁﬁ\ﬂj?ﬁjégl‘c PRI
BUFLFI RS Pt O BL{7 > Y S RRALF T B 18- S 2 | TR B9poBE & iy
T 1 SR | R e TR E TR TR o e B RLRIRS
PR FIp D T > SR R Y A

Chen = Stanney(1999)[![[f.Lt545< Passini E'@%E‘W‘“E"w RIS Y 5T B
=R
1. ?ii[l’éﬁff’f;%ﬁ??}?@éﬁBETE&(cognitive mapping or an information-generating
process) rixﬁl*ﬁjé“?g  flit M F F['?JEF S0 iﬁi@fﬁiﬁﬁ'l@i“ﬁ?ﬂ' ’ \%Wfr"ﬁﬁﬂ
AUV [FIFDRREVEITRa e AR © S5 o R B
%ﬁ%mtﬁyﬁﬂajl&’W%#ﬁﬁﬁwﬁ S+ B e
T EEV TN A TR RO SR (Mg

2. HHTH (decision-making process) : .ilﬂl[ﬂg“ﬁg it T pFI#FJj BT
3 POUSER P Hlj}{j@ﬂ'#f@ﬁ?@““ HE Eyirp%%ﬁ?* ) A
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@ﬁzfﬁ CATA L RS LRGSR RTINS o

E*’*‘ ?llw tlpTl‘ElUF[ I Elmi

3. HuF YT (decision- execution process) : %’*;H@”F;',HIF[J—fg—}Uﬁ/‘$lg4’§g11ﬁF[[
[EEENT o LS PR o [~ e [t > DA 8 s nb g
I/?%H%J o B Ei“ﬁ;”ﬂj';gﬁjwﬁg ’*H i@pﬁlﬁﬁﬂ'ﬁ}?@iﬁ?gﬁ N

I )% PG PRSI T SR ST -

l; |‘J‘ E@.‘{\S‘ J Eﬁ' ['—‘ o

_!'ll>

e

| Hi
Q_‘il[\

[f 2 5% Jul == Furnas(1997)T Rl NV ERAS i p NEERIPRER | 1R ~
PETRJ > A AR (I 1 Darken & Peterson, 2002) » £ 1 i f
TR AR PEE RO IR L SE M Ry A R g > 207
BRI 3 2 (P15 Passini FRSREIARAAA RTRS) [0 11 2 Rl 2R )5

e I s B R PR R PR R - fse I 5 RS (U ek
?%WE“FQ) iy E BRI A S A RS [ PR
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What should I find?

= ~
{ rﬁi::r;f:rgfj;?i '{ir-—-""r ks How should I find it?
/ i Strategy Sc]ccli(}f—\,\\
r, D
s ¥

'“ \ This isn’t working.

f'.p' Look around | Try something else.
i
|

[
I

Motion Assessment

CIH & 1 FFES
Witk dowri ihe fiall: Am [ making any progress!

Cognitive Map

This hall connects to that one.

Qﬁl 2 ~ Jul & Furnas(1997)8mHL! \py 2L g =
(d[F!l Darken & Peterson, 2002)

F_ET Jul = Fumas(1997) Tl |19 M 8L T A )1 o B T il |
fi » I T [ PSR TR R RO - g
pre A I T B s | I (25570 7 2 W ™ > Allen(1999) P {4

IR R R 7 15T 5 )] = AR

L e RECEROE o8+ SRR S B F 2 RG] > B s [
R 1 [ERLIR T

—E

2. @ﬁ%ﬁ%ﬂ'[ﬂ‘?ﬂ BRI PR E (PRI SRR ARk
L > [P [ GE A B R ORI i £ P -

3. R fWE FYE Y f[gl‘[ﬁll&/*;qLLZi‘FTP|J*ﬁEIﬁfJ’§§§ ’Ejﬁg’glgﬂfmq

—-ﬁﬁi
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o [T SR

11

SOHE '\E i » Darken & Sibert(1996) . ¥ | UK S g KM = 78 [

=
3

AR (naive search) S EH T FESNE R o (AR F URIAVERT G PF' ok
ERE [Tﬁiﬁﬁip% %%gﬁﬁjﬁ[’:—m?&l’ pAT)RS By PP S o P D Tk I
B - LR AL B -

2. = FUES (primary search) @ shRE AR E RRPIRYET R 1Y > SEPRSEL T O FF'

FPEPIOIES. « SERIOSHS ] ] LR -

3. P (exploration search) &M H D HEE ARSIV E UEPIELF - Rl
FEEIBYRpUE TS

AR bt R RS RIS o (ERLARE 5
HEL VAP B R e S [?fﬁdj il » o #) Rl A ”(Darken &
Sibert,1996) - {141~ {177 "HEL LT~ [l o 1) P g RLR
G~ R AR > T PO A VR A AL T
HAE PR E R (SR PR - (AT ARl A F"Jﬁjﬂﬁ?ﬂ
RO ST 0 B R ] BB R oS R
okl T RS ) SRR P SRS A ﬁﬂﬁéﬁﬁll’@fﬁiﬁﬁﬁ'@ﬁ
B J e MR o 5 TR » W R AT RO Y [T
BE )TN IR GRS T2 R e o

Allen(1999)#1 Darken == Sibert(1996) 3% 5 ME pus R JAHFIFSEE » F 8T

FLEH S BURAOECETRY I 5 135 T2 - B R
ﬁwf%@ﬂf”ﬁ”Wwﬁ%ﬁﬁW%ﬁ@ﬁmEﬁ@ﬁ%%wﬁ9—%ﬁwf%ﬁwi
TR > PV 2 RIS 5S o 148 Passini Frfd el v = R o AR

ST RS T BRG] IR RS R S
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EIRIBLEE [NEG— | *I’F'EJ&%'[E‘?.@?EHI’EIW%"%? L 2 TS SR
ERLE-FESEa Ok E‘[”F‘Jﬁzr HEY ?ﬂ%ﬁfki T H‘Ejii}‘\ﬂ[;[ TR e
SEERLPN RS C LY o T PP i EIJ%LI%&EEHE'%;H%HIﬁz’Eﬁf’;’[El
A R M RS RS 55 S TAVRY o SRR v SRR 1
TR SEEEH A LY F R D FERLY A U T » P - AP
A RSP S S R

1= ﬁT A ]I =T S FI\JF% P

9,5'[ S P [l SR T Pl > 2 2 S R R R T R
A 2 5T IR A RS E’iﬁr@ﬂl%q\gﬂp Jg = (Sholl, 1996;5 [F 1 Golledge,
1999) - E{’%?ﬂ'ﬁr“’&ﬂiﬂ%ﬁ > R " AR AR R i*‘ji"i“'fp';'fﬁjﬂlhf
¢ R B - (e R A A RS o
P s (Anchor) » k7 P REREROR Y ST R AT — AL SR
Al > ANFETEI o RO T SRRSO S RIRRATF ORI ST

HBURIERI T [ € A0 & (Golledge, 1000) « [P Tt &' o IRy
PIRIES * PTRL Y= ok S B8 VR R RYAR sk L = o BRI @B i
ALSUE 2 O AR - PR A (landmark  knowledge) ~ B i H1E# (route
knowledge) ~ AT+ (survey knowledge) #5781 - A }?KFJ CHIERIEE 5=
SRAVERITE > A RPESEIEIV T B’FE'%%EU‘?EUEW?“ °

T ENEEEPHE L PRB - SRR T PO S 2 RIRL RS R 1Y
?diﬂpé’?* ’ iﬁiﬁﬁ@ﬁ I PR P IR T = %ﬁi—@ﬁ PERLEY
Eg%iiﬁp J§J;L|1+'qu1l S lﬁizjgf“jﬁfﬁ?ﬁi] F IR SR = ﬂélq“F[ [Iglulﬁfmp
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7= 189 (Golledge, 1999) - b7 T V12220 » =5 117 fj= oo A B IS
SIES SR IE R I?Z;Dﬂ ‘TE'F%T%;'/ MBI PR R
F/p%ﬂ{b i 2 o KItChIn(1994)7FE|’§ i udjjﬂjnm,@:cp%%m SR
oD AP 2 IR R I e A TR 2
AT -

N A (cognitive map) kLS ity -~ ] 43 (mental image
of a place) - ﬂﬁ' (€ T 5 -F?J;ﬂ%qﬁ' | (cognitive map)== " F@ﬁp@ﬁg
(cognitive mapping) « st 19 T [ EL 4% » TR AL [ E R T
PR LRI PR ¢ A FRLE PR IR o i
(Johns, 2003) » Garling = * (Garling, Book & Lindberg,1984) » *'|—- Eﬁ"éq E#f’ Y
o e BV E Pt Bl ré‘“ﬁ'%[ﬁliﬁal%\i— [ % if (product) - éf“;pﬁﬁg
Fl TRl Fﬁ#,ﬂd%ﬁﬁiﬁ%ahe process of agusition)

RIS R TRl ) e e AR E | TR R
(Acquire) ~ [ (Store) ~ [l (Recall) - = A (Decode) = Fy ™= » i 1|25 7% 1
BRI o [ Fre Vo o RO T o oAy o8 5 iy TR
PIRLAF 32 91 T SRR [ B R K 2 R i 5 ek L9 i (map-like)
DA o BRI Gollege FRilt > FAIEYHILL /74 18 (metaphorical) % 5
(hypothetical)p— 7EifE 1r-:rff'El(construct),JF Gl F'@F‘”@ 2002) - tl[é”vtp%qﬁl »

s fEFTY PIR R RUARAR o AR 2R R AR
(™R PE R HF Y [ﬁﬂ JORL TR T~ B AL IR 2R S
CRLRSE TR - SR AR R ) (Tversky, 2000) -

51— e F;?Jécp%qgﬂ 3 R HGHTRL Tolma(1948) » Fokyl i - i

s T 3 O S RIS R s S =t d Y ThE T | ﬁ [ E - [hge
BSftRL— ZE e HO] B RO F S (Kitchin, 1994) - ?%Ef%ﬁ?iﬂfiﬂ'%%‘i
g ISP IPOIESE 2 @R S S RN S B rﬁﬁﬂiﬁfﬁwl%\ TR
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@gm;ﬁzf, (Johns, 2003) - Carling =™ * (Garling, Book & Lindberg,1984)% ]i—\j%%fﬁ@ﬁ
i BV R S B 1 SRIO  E R T R
ot e@paa'@ﬁw IR I~ I (ORI 2 P
YN FEEHEF - “7?20['1’?! SRR ﬁﬁﬁf@fﬂﬂ?ﬁ%iﬂfﬁﬁ'ﬁ?ﬁ—fﬁ f b ey

?‘LO

[P IR RL T 51 F O R F SR 15t Elvin(1997)
Tl 2o Ao ) NI TR TR ER O S p%ﬂIiWEWW)wﬁﬁﬁ?
(Structure)=={iz5 " (Meaning) = F 14 7 =it BUF 14 IRE S RLAER > Jib=d-
e AT IS ) %ﬁﬁywﬁ%mﬁﬂﬂﬁ~ﬂﬁ AR
EE%ﬂﬁ”?ﬁquggﬁiﬁﬁﬂdTﬁﬁﬁﬁdHﬁ (Elvins, 1997) -

Garling = * (Garling, Book & Liindberg,1984)f IJTU%J,‘;:'“ 3t Elvins(1997)fvE
] L'@J;I”*Jﬁ[ﬁ‘Hw G B T TS EJFT;JM - i (places) ~ ':fP['FT;J
[+ (relation between places) ?’;g =T all(travel plans)= 71 "if'fgl' ] #ﬁjﬁl@ﬁ?}fﬁ
SRR iy R B S e e
T&ll 3 VIDRLSE A g R o FTJI’ » I ’F&Eaut»:ﬁﬁ [Fil I o i Tsll 2]
% {4 il 7 (spatial inclusion relations) : {70115 P17 7 ATl TR iy Jlphl A
~ ARV R R AL - (REELY [ ¢ SR R G (metric spatial
refations)  Fiffi [l 0 fEf=2 pI— [0 fEI Y O (HOAPEAR)ZEERASE T 2 IR B -
WL ‘ﬁ 73 itk FLAAASLE 6 HVFH UL 1o R e B BT | PRIy 2 I st
BN i1 G A R ri"’E’ﬁ Rk Y TRV iﬁ@‘l‘ﬁﬁﬁﬁ‘ﬁfj‘% iﬁH"FE'E'}’
F{f’gi s BT Tm':(proxmlty spatial relations) : jf'ﬁ?}fﬁ%g[lzfﬁgpﬁ?m@éf:%pa
el U RS @Wu‘#ﬂ@@ﬁlfﬁﬁ“%’i'l UgEE PuR I}J BTOP=5 ) F Hisies
= R HEE ) ’F{EII?‘,WL INESTESY ﬁﬁl*ﬁlirﬁlﬁl[t = UL FTJI%{: Do i
= Wik TEEENERR] L AR M YRR P "‘“[.?ﬁﬂﬁ 'ff bl
HIRU L ey e RS PR R l'?ﬂ/['fﬁiﬁﬁ JiNE %#Kreference points) iR LFEh
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RHIFS— #1155 » [ B L) O e B R -

TR ISR 8 2 F AT RIORA I (D RIS 2 T
TS ah%@ﬁjﬁ,' (Rl ﬁ 25 Golledge(iggg)fF[w j\ Ff'”ﬂ N RS

SEH AT s DR ) £ S R A
S PR TR RSP 2 O R S (A
FLT IR~ S0 <yt poseUg - 2 R PR ~ SBURR B A
o Iﬁ-:%iﬁw?ﬂf&@% »JIFA T B RSB S 5 ’xﬁi
P50l AR £ F (2 B PP L STV RS ~ B
R PR 5] ] (Tversky, 2000) ¢

Ei] H15y

F”—'—# .gﬁgw J%%%ﬁﬁwj'gjg il riﬁ?x[iﬁﬁf [ Ezgi Eﬁ“ %qﬁg i
U I'Jé'fé CHIEIRIAS P55 e AR R A I - A E}?*f@%‘@“
1A RL 4 for 3 - Passini(108A)RLL . # Ve BURIE | £ =8 7 K AR
e SN A E o LI e o ;D%E‘Hiﬂ* SRR U P(Chen
and Stanney, 1999) - ’?IJ?EE'EIU”_A“’ HEYEH > & TF[%L?TLF I[PEAHR AR SR G
AV ST SRRV B ] O R B I [ [ St i s B Pyl
PIGTEs o R A SRR ey Y Ot o It T g S e ﬁ'?fﬁ}?* :
ALEElCIn [Iur[ T IR A IR IR — E-ald) ﬁﬁfliﬁﬁ’@i’“ 73
P[]+ (spatial knowledge)fy = 3R] 5 — JQ{*EW FT]‘?J}%HF IR
TNy 3 s A S A ST S YR R B -

(=) = FEFE

P RIS TS 2 RS i BT £ A B (landmark
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knowledge) ~ & % #{#(route knowledge) ~ AR (survey knowledge) (Darken &
Sibert ,1996; Elvins, 1997; Dodge & Kitchin » 7 ##55 » 2005; Barbara Tversky,
Franklin, Taylor, and Bryant ,1994 ) - lF:p FE1 2 ip%%F“j By I e "EJEJ%FEI,
U JgJﬂhujq‘?ﬁI s PRI #@Ea@guﬂgﬂjga(avms 1997) > - fitH=
jﬁpk Elﬁ 1FP* = FE O R I “’E[H?H—T%‘ iR ﬁgg'.'i'&i;/lﬁ‘*[ﬂt T YOG Py
o EPRUE UYL ~ iAo PN T 2] ftfﬁp@?;:qrgﬂg
e R PIREIEPE (A ~ Wy~ o5, 2003) -

1. ¥Eggi(landmark knowledge)

BURRE L~ PRI R SR~ RN AR VAR F] 3 (Parush &
Berman, 2004) » i’ﬁlfﬂiéﬁ‘}ﬂﬁlr% | L R BT R R lR
ZIpIPrFE S I %‘Ljﬁ%f‘éz%ﬁ'ﬁ??l‘lﬁﬂl(Chen & Stanney,1999) - FJ[‘ ~ IR
(PRI - fﬁ%ﬂﬁi@%’ PP IE= N I'Fﬁiﬁlﬁf’ﬁflﬁf@%ﬁ@ﬂ@ F‘-'}’ (B FEAE
f—';“[’ ?ﬁﬁ”ﬁrﬂ: ff] 4y b EJF!:IIE (Darken & Sibert, 1996) - [K=> ¥ r’j'ElfJ%%ﬁFJﬁ
oI PRI SR 02 PRIIRL * [T TR R LA 1k IR
R IS BLRE [N, IF'EJ%'T AT ‘qll A AU E%‘P*W’?‘fﬁ;

iR RIS 2 o iy (B PR B BLAI SR EOAR LR~ B VR RLE IR
K= o5 BIOIVRR i S R R A S ”(I'?Ji/[‘ﬁ??’iﬁﬁ : ?’qiﬁ) > HLERLETIR
BB REETRET (0 AT SR PS> RS £ - P ag
E%Li?ﬁﬁ?{g(Benelli, Caporali, Rizzo & Rubegni,2001) -

2. B @1 (route knowledge)

B HIRRL - PEETE PR AL [P ORI O e [l O BIRERS TR
FIAR S » SUP) 5P T TR ROTIROP BN S MRSy o
R NS RSB AR - IS - S BRI
By VRSP EY o B EIFRAOTRY S OR T T ) SRR AS(Darken & Sibert,

25



1996) » £ g+ ﬂtj;h;mq. gzqcppgj YRR Y o — BRI o
KRB RAIZHES ~ 1)y [ po 2 8¢ i 2(Chen & Stanney, 1999) « B 5 4 1H5AY
FIRIETEA >~ PTE V37 R AR P Il — o 25 P13 S e
T OERRIEEE > pIIE R R 2 Bpe 2 RE HIEE (primary  spatial knowledge)
[ B RURL > POAR IS S SIS Lo | OS2 5 4 2 1= (egocentric) i
R 2 i 224 @E’Krjlﬁ | Chen & Stanney, 1999) - Zidrdkgt 5 ;Z;El 2 T I RL
A IS O AR R SR PR 9 T U YU S B
o Bk A PO o

3. AT (survey knowledge)

FSTTIARRLIE » S0 B O = S R AR kiR

S B [P oty o R e TR L SRR ORI E B R

FY — f[ﬁ'i/[[fﬁJqual&flfﬁrﬁ;é,— G R RO 8 © S S e

“%FJ'EN?' T PPSHEP R B AR AR (R

iﬁfﬁ'é“ AT > R ORI ﬁi{%&ﬂﬁ;@ﬁl;};@g{ﬂﬁv USRI g e L

B9 PLRL S S PR bt B P IR E 3 2 (Darken & Sibert,
1996) -

SRS O S I B B AAURT S 7 LR liner)
R (sequential) 5 ARCETEIR RS E Ay A il i - RVRECE S o
] iféﬂﬁ"@%%f{’: » H BRI RS FORLA TR R gy~ S
B 2003) - pISh o BSOS S A S R HEes
H A 8 IR 1S SRR, o T S
R V2R THLE SR =0 i 2R 2 - 1 b 8 SRSl

7
AR
7l~

) S A TR IR SR R - AR
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FETh o e FE IR RS R ETF@%?“E%J(%(Witmer, Bailey, and Knerr, 1996) -
BIAGAIERLIY 5 5 2 HIGE LRI FLRE > iy it | PR e Y
e 11#5@%%@ e pro 2 [ > Y0 > Siegel = White (1975, 1 Benelli,
Caporali, Rizzo & Rubegni, 2001) ‘B“{jaijlL" Ay =~ *???J%%ﬁﬂﬁﬁéj =
3:1@3‘ PRI o STHIRL T PRI ) S TR SIS o PR P S SR,
PTG BEAR o > Y [ RGBT L ) SRR - [
BB N 2 Tl R e BV o A TR AR PR T
fusig(isolated landmark) » £ 3 7 57 [FTFE > P9I 2% A Sl Ry R
RRRYRE ] [ 372 R > P PRI Sagagt R ?Eﬁi'ﬂ@‘ﬁﬂlfk REE

i+, Passini(1984) IE[T[*L]%QF&HT il EJ[?EWE;&J HV = AT ﬂl%ﬁlpuﬁj B
(Y ﬁﬁ?lﬂ\ * o g > 2003 ) -

LG B G e FETRE > ] O B PR i
2 BURFORCETRY - TRCEAVRUL AR B SRS T I
Iy -

SPHRRTBUIOIIY » & PO AR BB T T o B b 1R EFA 2R
™ s -

FET 1Y SRRV IR DR T O A
B RSP [ [ B9 e = e Jﬂ%"“iﬁéﬁﬁ EIRTET s AR LR B TR R0
PR Bl s B R R i 2 Ij‘]%*l’ﬁf T PYAR IR B A
LR %’%ﬁﬁ%iﬂﬂﬁ%ﬂ PRSI 5y (Chen and Stanney, 1999; Elvins,
1007 ) « W2 8 5! i EPEH O I BRSO  h EA f)  T
B O RRTE & T TR B2 bm B By Tk Ry s B 255

Tl - ORPE > EVins(LOOT) BTSN FIZ! = SRk ¢ i Al
I~ T o WGBS G P [ BRI e
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%ﬂlf‘jﬁ%ﬁl o F%EF'EJ%%EU%% Wi%ﬁ??ié@p#& [ o S ﬁ‘ﬁf}’%‘@ Vi

PR S 2 S RUPAT A B Tah 2 ~ SR (TOTCRURL 1

W B > T R RTIT W p EAR A Y (PR A fﬁJEﬁEW [

I%IF'M?E}HI RIS PAR I [ RE 2 (2 (2 A8) - BB SR otgadiny AT 2
L Al IR IGE) » 175 SRR SRR SR S i '/ﬁfq‘i‘w*‘ p

IPSBUR N S O RAARIRTD - S 2 R TRET0 FIORRE > B (WY

RS SR PR R -

. il ,‘np%ﬁg)’%_gv—ij =

JW%W%W“ﬂﬂ 7 ﬂm@yﬂﬁ'%ﬁfﬁ IR
fd”%f %7817 (Thorndyke & Hayés/Roth,1982)%" » &~ 784,70 45¢ | HUIBH
PO » 2t R R P AR B AR P RS
EEIIEIE‘.IQ%EHIF%%I VI A AR L [Fﬁfé@rﬂﬁﬂj st

g JJ{I—%&T’F:EZ—E'IE%H l%@ﬁﬁ,ﬁ#f}%Benelli, Caporali, Rizzo & Rubegni,2001) -

RS A BURE OB S - oV RSB 1 452 B a1 ot

B VT > [Pyt SRR SELABE b2 L F T (Tversiey
Franklin, Taylor & Bryant,1994; Tversky, 2000 ) - i'i[[ Ff'”gﬁ[ ety 2 o
TG T - kL Schneider = Taylor(1999)BEly S puip T4t szl » & o BT
iy It v B q%‘l'ﬁfif%iiﬁ%’ﬁij? SN T L R aE RS A I NP SR T R |k o e
91~ POFF AR O pu R PR S I E SR SRR S AR R S
EHJ*“ > SR S S IREE Ik [l R P TR R Y R ER
REH| Rty

=%¢ Schneider & Taylor(1999)f I VA K. » F2 7] fﬁﬁaﬂ%ﬂ»?ﬁ'(ﬁﬁ y=tisg

R PG B > E S A AR R | PR PR B
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i%{%ﬂ?ﬁﬁﬁ o ﬁ‘JﬁE'J#‘f’y;ﬂEﬁ(ﬁﬂfl% @?L%E‘FL?){{ ) T}fﬁiﬁf}?ﬁmgau—w%
BEEAY - DI B HAR B T R R AR
SR P 2 RS T RO YK ( (Chen and Stanney, 1999) «

P PIRIFRUE 120 SRR RIS E T [ PRy -

JERTRIIRISE 2 2O S PO R DB B e AR (ERLE Bt [y
PO - LR T S P 2 32 EJWJEI@E%MHIW
191 Thorndyke and Hayes-Roth(1982) e i1 » i = AR B== SRSy Hte
TR 15 o e o 2R AR O B AR ST
SEPRS PO AR O IO RS Y RO D [ B S
1 TR AEISSE [IFORE T RO IS0 8 2 L B g
o (ELRL > PP SR TR B 2 W SR (AL
B LSS SR BT R R U 1 T AR
F I 1 DA 5 e A PO ot e » 1 o
gt~ o 2 R PR TSR A T PO 1 Bt
P I DR PSR AT S A 9t v 2D PR R
R 4 AT O T - e e

() SRR BRI B

[ R kLA 9T B Wb (U R B
T SRS T IR > (BB T [ R AITE AR
T I B PSRAS 1 P T S R R R S R R
A (Deictic) ; [ ARG 91 LD B T8 R L
H 91 7 F(EXtrinsic) « Y HE BT o TSR AL AR
i 755 S BRSBTS EOBURE TS 5 g o b
[ T ARBTAI ) FILRLARF! 9 = =7 AR 7 5 A U S e p o
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[} |iuP =" (Tversky, Franklin, Taylor & Bryant,1994 ) -

Schneider & Taylor(1999)#2*' | ﬂ\iﬁzﬁﬁm[ l%i‘-.\!ﬁﬁ—%xﬁ[ SRES el

F Y LT R (bird-eye) i F B RIPE VRS PR E
(object-centred) v % ¥ £ Gk > =i FL ph ) Ay R Y L B
(orientation-specific) » [fi 1 = B [ 70 R Jfﬁ[ (within environment)piji) -]
&ﬁ J FELERTE B 1o Y i R 82 H 5 (egocentric) » AT Fh ﬁa{gﬁi# 3 Tﬁiﬁ
T E YV 'F'ﬁf < E{] it B R R R P ﬁ ph T my i 1 0 Ry AR

(orientation-free) -

ik Goldin = Thorndyke(L97 1)k s FUA P~k » VA 7 4120
FOBURER 0 T O EEVARET ) [Py 2 R - ELRUA - J/’E g T
F 2 AR K 7 % = P I (Elvins, 1997) - P Elvins(1997)
o ELZR R (ISP PG AR i T U S T v P b ORI o
R R A= PR B T S AR 7 55 2 = SR - I RS
AGTAIRREIEH (Elvins, 1997) 5 (1271 v FFERRVS" #1728 (U9 IRISe H) o
ALy 2151 > e J;zn'uE'é‘IH*EH'E“#W@ B IV R o AT e 2
PRI EARPERETE O L 2R R LR A R 2 MBS e I ) S A
}k‘Elfifﬁ%%?ﬁﬁj?“(route-based environment learning)* kL £ L=t éﬁ\TFm

ipli*'ﬁﬁ%\lp’lfjﬁﬁg'fﬁi(Golledge, 1999) -

bl TR =B B It A0S HR e A BB PR ]
[HEIRS }%ﬁq‘ » Witmer, Bailey, and Knerr(1996)§§:$'I&;H%qg[l%%ﬁﬂj;h ) jﬂ,j\ﬁ’ﬁ%
YR P2 e I > E R UL - ﬁ%ii?“ugﬁh??!?‘éﬁ R S A ]
[* PR EITRIEFHRLH PR R S B B (I o 0 A B S R
NREAVETI P i Y R N AURLEE RS 2 B R SRR I
IS (AU R (O AES BAVER S BCRAERR  {E SWIRT R S e A RH] ARS (Tversky,
2000) -
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Al TR BV U I B R R
A [ERLE T RIFEIEE T2 - PSR » [N P PO L

BRSPS A (LRLBESR S AR RO - 5 Y
TR R - ST~ SRR A« [

TR i {1 2 RS RS 3 (0 2V T—ﬁ [ /{1 ! (trade-off) i~ £ [1(Chen &

Stanney, 1999) -
P4~ 2 FR ORI

Jﬁ‘fdfﬁ" B RSP A AR R 3 LA 0 2 RIRLZ I R (using
behavior task)pu =&MW > Y[ @ FHEEH[#r(estimate distance) ~ 7 &k 2T FH 1Y
[t~ RIS R SRR - T RO - (T P BT

PR fg,’%ﬁ* =" (Prestonik & Roskas-Ewoldsen, 2000) -

GBS S 1 2 %‘ﬂ%@jﬁﬂﬁ%{LLI',FiyfﬁiﬁElfJi*BqEﬂ(Lynch, 1960;
Appleyard, 1970 ; J[F1 Witmer, Sadowski, and Finkelstein, 2002) » HEIRAG S ({1
S RN R R R E R £ S R
(B RLEE 5 PO e 2 EEI 53 fREE(Conroy, 2001) P 8 2k B Bt i
T LR B A O S U D IR S
;@WE@—F’J‘:-} JHrgyZ (Darken, 1996) -

=hep L T RIAEETHIGSAY EIJ;%%%‘/"?EU?fﬁHW’J (g o 5
Magliano ™ * (Magliano, Cohen, Allen, and Rodrque, 1995) {717 2[5 AR 1o TF!
P ] Y L Jfﬁﬁfli(ﬁﬁ'ﬁ?ﬁ*ﬁt“ (R A ) > ol o IR
VR IR TR S = [l A 0 - (RIS AL B AR T TR Y
[ESEESEV AN IEoIEY SRR 0 N LY AR Nt R I EE el
FUAFEF B8 5 Parush = Derman(2004) HITkLfot & e ke Rt L1 > o B
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YT R R 2 [ A I I PAR AT SRS SR LR A
[T = 1~ (Witmer, Bailey, and knerr, 1996) -

I 24 E2 SRR S SR R PR R
W~ B R AR ] R T R 2 )
FIAS9A9RE (2 2 (Conroy, 2001) « Z PO EIE ) ?klﬁiﬁjﬂﬁ%ﬁ;ﬁﬂ:ﬁ > [Pk
PR > BRI FIRE 55 (Evans, 1980 ¢ 91 Witmer, Bailey, and

knerr, 1996) -

P RO R TR 2 A M AP R

(K 5% EE OB ) SRAF] » 00 S8 2 S sk B et B AR 0

P o SO R AR ) O ROR 1 ST
PR P BB T o iy -

EJ‘IP ul'ﬁﬁ E‘é@aﬂ, =] IEI‘J[_KEF’

FHTE T RAECE g — lﬁ’?‘fﬁlﬁiaﬁlmﬁﬁéﬁgzﬁi ITFJ%’;EZF'@ CHIEI[E Ty H
HIESR TS5 IR TR [ 2 [ =5 2 IR 2y f[ﬂt Iﬁﬁﬁ@‘
x> W ?J;I'E“u.@ FpUsF A R I F AR 3 - I Prestopnik 22
Roskos-Ewoldsen(2000)#2E iy . 34 i 584 - Y4 = ¥5 = ]2 (wayfinding ability)
R ’7?}'5[55'? jﬂ[ﬂ*[ﬂi > H Hlﬁjﬁﬂl[ﬂi EIJTHF 17 U 1 (1]
i/[‘%%*‘ﬂﬁaﬁ%i’”ﬁd‘#ﬁ;@ E| S ) PRI VETRE) 5 T ? HeE Sl Elifﬂlﬁ M
BE (TR > Bl 2 TP B pG s <) > B RLYAS s B AR > T3 = I

BV IFFEURL IR PN S B s B = T PRy~ > FI IR Lﬁpu °

Chen = Stanney(1999)fUsgy4% =i i AV | ﬁxﬁﬁ[ﬂ% #E‘yﬁ%ﬁl 3>
%EF'EJE“%&"E'?.%IF‘EJ PP FE e g Y RTRYR - B ~ PR STRL
SR T Pl P ﬁ'lf'i‘lﬁ]f‘é?“ B SRR N T RS
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E%

2y~ A 1= RPN o IR R R
FIHPIPISRALI S T T ﬁw[ﬂiﬁﬁu TRV e AR [ R
Sk BTONT S 2 e I > 2R *?*F.c'lfo JZWJ* 57~ Sl (V) Qe NS

EUFIP FPP R (TR S ~ 02 YT )~ o A e 9t -
TRV T F,]ﬁkgu@ﬂ%[ﬁlﬁﬂ » ETRYH Vo L~ (it PR T [

BT [ Bt

B I 91 HSPSsh OBUAT h IPh L9 T~ AR B 7 B
FERIBE T P ] AR RURITARL I ORI T R ¢ Y
= AR Pk SRR - SRR BV AR -
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Task
Finished

Other Factors

= Decision Feedlack from
.‘1& Execution Process: eziaion |‘:_‘\'L'L'lllil'lll S ' 1
E Navigation Guided | E *, i Environment Layout and
i by Wayfinding eedback from Structure
Plans Decision Execution
Experience
Decision Experience
Making Process: E@&ﬁ
Developing F‘F{Eﬁl
i wayfinding Plans/ Inferred
£ Information
'-.'% . nlnrumi """ AbllI‘)I/JIIII.f
__5' Environment Human Senses Infrmatian Memory
- Informatlon

Mimory
Iifirmation

tlial Semsnry &
e Infgun:l.iun

Spotinl
Sersory
Tnformation
3
5
.

Huiman Senses

Moltivation
iy

.

K Inferred Information
Inferred
Information

Memory

Emvranmer K o Miotivation
Spatial e
P St Spatial Sensory Mamary
Sensory Information | o . y
Information

Search
“m Search Strategy
Y

[l 3 ~ SYBIRE ALY S P (Chen & Stanney, 1999)

I%u?ﬁ-[_’déﬁ, IZ% IEI‘J E@%

UL RLIEE - P30 7 1D 3 0

Sibert,1996) » — {AEEHIFH] - afﬁ“ 55 FHp J%ﬁﬁ%ﬁﬁ# M M
U IR ~ ”""FEF’E J?%W%FIH P(fiﬁbm
)Ejj ’ ’[ F[JVUJ\H’%’ZEI

2 1%E(Chen and Stanney, 1999) » (7
SRR o BRI Ty 5 L Tt e
B 2 EO TR WSS RIS R 5 2004) -

L% 7
T =

BI91 > O Neil (LO92)fF i) g 5%
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SR SR BUM R SR © PIpvR SRR e 55 pIoF - HiRee

ERECES R » 1 AR © SPORHT G O'Neil OB - i
 PIERBURARE S HIE [0 (SR A HIEERE » [T 8295 o

> PRI T P PR S - S SBE R T ROz - 10
R RIS S8 5 SRR R0 T IR Hi D
S PO ALESSAVE SERR T G R SRR S
HEBEE 0 o & P RPRFALRI IR SR LT TR T
S 9SSR A YD P 51 LB TR OB S B
AOAFIEDEE] > BTSRRI - WP -

11 Montello(19QL)FJ5R11 T S48 S (i omt Ay FAk * (11 2 ik %
FOZFLE » P T S SRR L SR P R S R R (s
[~ ISR R S ) PR R B PR - B F”w?’ﬁg

L E S O ¢ P BB n e o -
E“?“ﬁ:&fltﬂ fi'f :EE”' VORI PSR A E“J?“ﬂ'ﬁ*% -
SRR P S TR« i ¢ P R
B > PRI E PR E I FL‘ PRy B o

Pt Heft(1979)“Jéﬁifﬁuﬁﬁmﬁfﬁé fO Ry R e g%ﬁﬁ £y

S IRREF R S 0 PRI g i (R B sk [ R
ST R B = SRS AT ~ BT ) S b - e %@;IFW

FRP PSR PR A (AL - Py ) RS s
Conroy, 2001) -

B BUALRRHINE 2D~ P 532 S REIEEY - Lynch(1960)ffL1 17 %32 4
(R EESHAE ARV PRl [REBURS BE  llfersk - B (paths) ~ 3
4 (edge) ~ Bk Ik (districts) S{T‘%ﬁ(nodes) ~ =24 (landmarks) W&xiﬁﬁf@iﬁﬁ:
S R P RO o 7 LSS IR0 % 9 - [FIR - Lynch R
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SR s [ TR 7 R TRk > [ SRR
ORI » S (e TR I I U SR i LR
5 (PR A BAR (2 M2 i BB BB 0B » g B
IS D A I -

Passini(1984)}[RLK] Lynch {85 ] rlhifieid VIl Farfflt - Py il ge e |l= e
Pt > PR R T - WS E R PR Y SRR B
CRP BRI~ (s~ PR R P MR R g I 2 R
El r%’ii[l%qaﬂg e fRI=V 9t >~ [ﬁ%b'fﬁpﬁi“ T |7 2pvilh (place) - T IS
%{}H %ii?i 2 R (SR % 0 Bk o3 (9] 1 Darken,1995) o [® *= > Darken =
Peterson(2001) 2 k% * {7 i BT A A 2Bt - i * TP — ik 2 =R
AR 2 PRI U SEAAR Tl BT BRT = AT P P
P IR A (BT~ ARISE) -~ oty (el °F P 52 sk < gl
Darken & Sibert(1996) P Aply it EE - 5 Pt FL i * (11251~ oo
%ﬁ?‘iﬁﬂj T H YR R A~ e RETRRAE AR FERLE = RIp s R T BT
=ty 75 J'f?as"i%‘.ﬁ?ﬁféﬂ‘ AZLE PN NRIEIRERL ~ (P A PR R P R R

TSR A T A PO SRR HERL P (P e S e

Tfﬁ*ﬁi S ST 7 PRI AN S s i,
7 HE TR RN ORI VA T PR IR S S
fig o " YR FIDRLRI e U S pIRRT o BIUPEAR  p  H
AU H PR [ PsEEl (7777 > 2004) o (s P o B
£ ffﬁj}ﬁ’ H%ﬂ—%’dﬁff#ﬁ e S e O e R Rl R NN S
= EVBURAOTUR YV RL B R BT G e SR
FILRL ™ (P78 S I 82 Byt 2Pl [RLE 2~ (I 2+ 0
R A A > T B RL AR U B L 5 R
Ry o He ﬁF”HTIFL bRl Y Ef,”?‘}* [l F31e 2 % 442 Jansen-Osmann, 2002) -
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PRIS = P AT VR RGP foig s -

i §

(=) PRI VAR P

I R SRR AT AT R 5L [mif’ﬁ@[ﬁ@j = A P At

Eﬂj TR F I G i EHE R [ e May St (2008)f R

FRRVRERISAPES (P 2 B PR R ARRL © P R SRR e P
FUARG > HRLBEE s (RS £ FUE P Y R FEE I AR e 1
HREGRU ST pIHRAETL - F 2RISR S IR B T PR
s & PEERCE PP~ SUF | e PR EE ~ B v S ERVEE 2 H(May, Ross, Bayer,
and Tarkianen, 2003) « B9 VAT [ 2 3= FI o 20 FEE oA SpoR) B kLl
= S PHEEDR BURLF AT TP 1 fi T (Raubal, & Winter, 2002) - 19175 fF'EJ'F'? = 1%
T R BRI PIE ST 3 Y PERL 2Ry R RL g K 1k =5 Vinson(1999) AR5
Lynch(1960)[i% = ( The Image of The City) [l legru E| FTJ%?T %ﬁﬁlﬁm
HILE F%EJ = FE UL 1P B AR I ] (Vinson, 2999) » = = SRR > 1 L“IF‘*J
ARSI PR B (physical features) S i R (distinctive) ©

[ 2 AR S VR IR 9 SRR R R SRR e
Golledge(1999) it £ # {=f[1 [%iﬁﬂ B PARRV IR E R 0 BT RLET T [%’W
10 P TEBURR T 7 TRl i ril:uiﬂ%ﬁfli’%ffﬂﬁ fol T R LA
S AT ¢ B AR LR R G RS BN S S T R F’Hﬁi
[P ~ 2 PR 2 B Rl Sorrows = Hirtle(1999) LRI #9451, 5 175 = AR -
FTEIE(visual) ~ ZHH (cognitive) ~ aifif [ p(structural) = F1AL TR
P'J? HREoAR S = SRR O B g S R H%({-—Iﬁﬁﬁlfl[?ﬁ'ﬁm

e R PORT S BRI B ) PR pURERIR - B - TR 2R
AR ﬁ[ﬁ“ﬂﬂlﬁt SPEUE R R P S F J’iﬁ@fllﬁ%f%ﬁr[‘i&ﬁ@ )
RIS Golledge(1999) S 9AE IV 1 T 7 ] fi *H?:ﬁ%%ﬁﬂ/ﬂfrf}}ﬁ’ 2
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T@d}ﬁlﬁ?@f‘%“[ﬁ RPN ER BT 2T S f PR RO EAR R Ry

RS S TSR = S ] PREECT ﬁ ph PG RS > bl
FEPILRLEE PRETRAVEGS - B9 9%~ T [ESRESET e PII Bfgss )= IF1”
Sl FEE gy 2 ] :C‘ [y = %@Z“’F'Eﬂl?:ﬁ"lﬁ[“?” [ HOF=EF] Bl g R TR ISR T
e PO pY (Tversky, 2000 : [ 2002) - i i 78 adifg1s , 29ig
TRIRL » FUE o e |y R atidey pl VR 9 08 f 5 e £y e ]
BIREsAg SO S E R PO BT ~ [ SRR (IS REFE B e O b
B A [ &%[ﬁm %ﬁﬁg e P £~ ][aij[ﬁ#ﬁuF 1flel PlF;*‘: FEIR Y
P AT AT E R AR A Ej/rrﬁ [Fil Ry A2 iF%E Fi7)sH | (Sorrows & Hirtle,
1999) = p9t > fift B3 = kL > FASRLE R IR BLIRE MR RS B T
ARV EL 7 forsh o [NIPSET |7 S o B A Oy A TR T A
bl HRYBY2% (Parush & Berman, 200) -

| T.ﬁ*%mﬁ”aaﬁi'ﬁﬁﬁé‘&lw /4y Ruddle 3 " (1997 VIR e )
3% PP HIHRY | 2D =2 3D ffe MSREREERS B 3D =pusYfERLT Ak ?ﬁH'
FOPafFRL= - BTIHE 3D FOpuRote QI [ (2D)FVIAIE Ay bR~ &
T SR ST 5 O o SN SRR (] F | 3D SRR O e g
(FERLZE [t ~ AR 2 A A - IR e = e e
B A [ P 2 AR o (EDRL T o AR R R
A PMARER PR R [ EAR P20 Ry - BT RUR PR AR A R i
ot 3 BT RL P IR R R - B IR o2 B Ri(Ruddle, Payne, and
Jones , 1997) - £ K SERISE 0 Denis 74 > HIPAREE Wit H T T
I A W@iﬁﬁ Pl - RS PO AL~ (T

HOEHE 2y ) [ Eﬂ'jﬁ VEIfol 2 H %77 (Denis, Pazzaglia, Cornoldi,and Bertolo, 1999) -

Darken & Sibert (1996)fvfP4 1| 5225 - %Ei’ﬁ%‘[‘é(global)ﬁlfif%@ti@ Ep.}ﬁ[ﬁ‘l‘éfﬁ@

(local) » FeHEH = o pug{2h [ﬂtulﬁ IJ—TF‘JPE']%/E[@ (7 ,i WUHIW—JK
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Ff ) 0% T (immobility) 1 it 1 (visibility) o > AHTERS ot~ 5 b
HIsBa éfj%ﬂdi%%ﬁljf,ﬁl; (EA] =PIt > o P PR D)= PR = 322 Hi
FEH T BIRUP EREN - GRS ERR 53 a8 - SR 53 BT (6 S
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