AAFH3E, A28 A2s
Korean Journal of Cognitive Science
2011, Vol. 22, No. 2, 103~121.

A9 Wgol sHete ER Ao
AR A v 3
ster  Fodd sy wad  Haz”

® ATE 27] SEe] A9 YR 2714 s A AX Rt BE el 0,
o0°, 180°, 270°2 SAE FAANA BAES 9K B Y T FFL v)HEA
& R ek 48 23, 27) skl Ao ANSE W WhEsl £ 4w
7 Sskan, 53 3309 7] el 49 24 Shas Aele] YT W X Yuel 4
o] AFHE PN 92 P ol e AE AL WANED ol Are
A 43t go] BE AREYE 9X PRE Q' % FA 2249 9K 4o
WalE A, AAsh AZHoE SA A8 349 AR Hoe 83 94 AR
AZhE 24909 ATt FEE 5 AL AR

mlm 3 r—io

7

(i

oAl
—

FH0f - /AR| B ARl FE, A A, Bx RE,

OH

*
o
rir

2 20104 FREEAE A0 dRostAthe] AU wol 5

= ATNo. 2010-0029270). L3 o] =F-& 201135 A 7t LA
B3 A) A YL ol ATE918(2011-0296)

T wAARE G, Addsta QA 5, Aess ARk Az

E-mail: scchong@yonsei.ac ke

- 103 -



OlX|ntst HM22H HM2&

Ha7)eo] FHFe] wEt AT BAE 98 X ASE 3o R xds)
ggro] Wolx|a ok HANA ARE AFsh= vHIA 9 L(navigation)O]L]—
A8 R A YEZ hfske HWS(floor plan)7t 1 ootk AA|Z 334
29 olwA & 22k oW R ARG A)Zb BRS FEAIIH, TP X}?ii
29 Heltka d2fA Slohil AT me £53 JHE 538k
gk AAld A&she Aol a7He 28 A S
AREA A Lkt &2 tg A= vEE Aol

Hx ZAgoAe] 2 7‘3 He 3 BT Al (perspective)ell whet ol
o 2293 33k Ake EF AR7F AAHE sl AAe A 2akde] ¥
gloltt. 22k A= 401]/\1 FHoZ YHdRE AFA A& F e FHE
Aggey whbe] 3akd Are 4 el EtiEe A W8E A okforward
fild of view& AME-dITh webA 3ak1A I F3e 23k de gE] gakoly
EAY Fo] B AR A FRE FFT F AT UAE WESTE S, 34
A9 Bz Az AREAE Al AR AR Adske 33 7P
AL Walo g AHE F ST Wickens[2]E ©]2]3F 331 A x9] A}
53E A7]-54 A(ego-referenced)o] ZFaL SFGAT
Bz A5 3394 ¥z £d LA diside T 7 difEE ool A
AlEo] itk WA, 32k A o] A7-FAE SAS vEeE 33 HE ART)
22kl Hls) AREANAl B frEfsitkar Fske 9ol SUTh Dennehy} 191
TREDN Wmad, oF Al tE FRE 3L AAse BE ARs
ol AHEE AAlel gA Fgsfof sh= IAH FiE HolF F Utk 22}% 3

rr

Lo

Blof Ha Age AR o]z Qlel] o Alge] digh Hrrt 42 o2 S0
2 A% ted 2T mE A4 3EE BE AR A7), E e

=)

AR E2HH e A4E ofF A A&sh=t ErY ?_].X]Zjl He A-go] Qo
sttt SRR 3 T B4 AR AR AR WA SR FRE AT
ab7] wizell o]¥g AA o] Agdr= Aotk o= AA "ﬂ%}% Hds= BHx
AR s BUHOR AU FAlslok Bohe A Aae] Uekprncpl
of pictorial realism)} A o] FHYI 2 AZHE WIS WrFsjof =
2ol BEo 8 (principle of moving part)$}E DX s= FAo|tH4L

- 104 -



Hlo =
—||'T'_“|'

oln

/At

[10

B

lok

to| 2|Msk= & AI=2| fIX| Bl 0jxls &

wolz AAste] fAMel 4 BE UL wASAE gt F4E 9
ool ATE S, F BA 19 FWAA AN A BAS sepshe
2249 B AR FeiS W] B4 485 A4 AYS sheske 4ol
3z1d0] FElslehG, 71 St JohnT} 19 FREGIS ZFEH Zzadlloz A
b 250 23 27) HEAA 242 2393 3399 AHOE AAENA
BolFm, A Sl BEE T2 s BASL Ut B8 125
SAAE BHA) 59 229 welsh AXE Rushl Stk HA). 1 2
3, BEEY TS 4WsE HANAE 3399 BE AR ANFAE W F
MY AREA O B0 W ANE Wkou), Welst 948 R 39 A
NHE 2902 AB ANIAE W FHES B3 W3 Al HE RoE
Uehgh ol 2z AdA A Juel 4840 B e gekd ¢ 98
S s, 53 el X ¥ 3 YRE A BE AR AT 339
AN o] AAsh o YNNI BTHT FHS AT & Yo AN
Az Bz zpge] AdAel O‘O]A F#F oo = ThE 24
& x;a% 4 999 A3 3 925 AAR0R Sl A

rr rlo

off

¢

A & ¢o°] 5]@% Z¥eof wet “L7}X}*°] HAE Fhdhe ¥ AlFto] ¥
Aoz Z7MHS wRth olHet Ade AREC] F tdS vl o A4 o
AH dshe AR 2o AR 3Hsh= A (mental rotation) S AZ =
AARgEE Yozt olEdk A4 3d w8 Fu W PR JFS Bol
tHoL &3 AgollMe FH A AR7E Wol AlTEH, I JRE HFHo
F-& o lojoF Fk. o]& arshd, FH W JHIF HE ARTE AAE
ZH"_ o olf FEFS mAI=AE

AA7HA BE AFEol BE AR7F Algee AR Al 23S gro] o
TEFUARHG, 7, 10, 111, 2 FRIF AR 994 Al vAe dEFL A
BHA Fdt &, 71 AFddMe AdHeE ARE of9A AAsoR sh=Ad
AT 24s gFAo, AAE ARE FEoto] ARehe Fgolt WEke o

rr do

r{r HU M= » o

- 105 -



)

- -
=1

eIX|fst, M22H M2s
FoA gtk B AFNNE BE AFo] AW FPIH Bz AR %
9 Bz ARt 44 3P A A4e] A G v)AE JFE Solrm
A Gk olg AAR Sls) 27 shEelM B BE g4S W) ASE
A e g4 A olgIdth EF S8 FlN A%HoZ Age] W)
A3} BE ARE WA JFoR Aol S AL 1elsh] Astel, T
Weh JRE ATYH BAG AT 47 992 fEsdt PHIEe 94
£ 3oz ANEE 259 g Fol4 sk How
FaTh 1 %, 27 sEe U3t ARsAG
%% 829 9N gAY o] 1
HANA FHAEo] 7]
St See Avng.
=gsg vhee
shete]

7] ol 239l
A 8= 947

P

He 3
Al AX == AAF shdeA 8
stHS 7] W Blaske] 0° 90° 180°, 270°%
ARE 3E N2 3l A
: L S el oAl
o AgdFE 3
Z]Qi];]_
RLANS)
ghajo] wh-g-
FE AL 7}
o) ‘] cc]

=]
>
ol
T

ilA
e
i\
—El-‘ [-'E

915

ofl oo
1=

>
>
o

rlo
j—rl

%/\
TH12]. Brockmole®} Henderson®] 1214+ &
2% A2
ul

>~
>
o ne

=2
R

Mo ofN ok
e X B
o,
fru
Moo fu
fr

N

E
ro

B A=
Jo] w2 FA Q) iR
} sldel 2

STAR=1S

do i ox
XN 1o
S

N

o9
Jr
i)
=5

[e]

g3 AAahen,

>

ol

]_

}

® AZo] HWE © 2774

_,d
o2
o

o
TR

fit
da

o
(2

o
2 o

s
b

@45
A

M
N

P ow 3

A

Snehy 1908 % 159e|elrk
olo
-
3 gede9Rs el wel weHRer, AAEe BN

, 942F 10%). BE 7EA7E agAE 08 ol delith 7kl

74}
WhE Qe Wy 149
- 106 -

[13
o



92T S/ A Bigo| RskE SE A1=59| #IX| B 0X|= g

Ao Dok A= AA] L w3 7)|29] ARR3E ZTE 73S Matdab R2009b2}
Psychophysics Toolbox 3{13,14}% A}&3&te] A& stHTh A& IBM Pentium [ 7)<
& AFHE A=A, 17904 LD EYHE F3l A=0] AAEHAH W=
= 1280 x 1024, 3'H FAIEL OH Pt EUE 9 27 AE 75emP T
A=

ARAolA ARE 5L Lego 55 o83l 74383, Nikon D5000 7}H|2},
18-55mm VRIAZE ARRS| ZF vjd o) ARES HF3ch "4, g Ho] 19emE 5
o] A= AALE o] EE WUulgl] 712, AE7} 2.9cmo|il 0|7} 1.3cm?]
EE5E5S AEE A oRAE v gk A ey A Wzt A} BEE50] 7}
SAAA, 2Bla 71E ASS 7] A% 54 BFo] 27 AREO F 1Y B
o] AREHAY 7IE ASS AYS s AT WX FEH e, =gkl

EZo|tk oA sl s7he] A= 71E A
292 AAste] Z7] & wE 207 E A3k ' 1o Al
AR AR o] wjdE el 27 3 23k o|m|AE WETE T A
| 99 Aol wet AYHIAT 32 A= FACZREH 62em E
21 A oF 50° wEoldld F9S AL 23k olnAE £ WA F
B ATk Wb 3xk oW A= A lA etk 7 AFeE E5E5Y 9
A, =] % e BRE WP, 22k o] A= FACAA YT & AR
S0l olmAE WA 7IE, ME oF Al 10°%
A = At

- 107 -



oIX|ztst, M2 m2S

AL 2t

203D

o

3DzD

T2 1. Aslol] ARREl X2 o[0|x|, 92 %7| BiHO| 2ALI0| T ZAL ETHo| 3xfel0l
Z0|11 offZe =7| slHo| 3AHAO[D AL 0| 2Rkl Z=ZA0|CE AX| X=(E
Be | _<|>,|I:iE1 uuDMH iEI-AH _\_,_|.E|-AHO|O-IO|:|:| E'E"_.i 2 iEI-AHo||_‘_|.

=

H e & iR 27] shde Adeatd, 3xha AFde dA] o
1 AAL BhE ] 7], 90° 180°, 2709920, F 167}

- +

A 47702 U olxth A Al Pt A e 5<}°J O]U]X]i 5'?3}1 X}% o]

T A e 22k o A& hgek ¥ 3
A o] WE 7“}(2D3D z220), Al WA FAME 33 olm|AZ Sy ¥ 33k
oM Z ZABDID ZA), 1|l o] WA A 33 o|wA =2 55t
22491 o|W|AZ HAK3D2D ZZDIIEE 3t o, 7 Fito] AAEE FAe 2
g Y atin square)d]] W} J7RAE 7l @@ HAG 77 H2 7] gE
EE9 wjdEo] s/l AR, FE WA 7| E 0° 90°, 180°, 1¥]L
270° 3| AE oluA 5] B9 FAMZ AAL QAA AAFHATE Sy DA A
T P UFS FHATNA @2 Y7 oA R A A E A

<

- 108 -



2250 WY SN HAAE 49 FEE AR 7} ead W
4

@—1_
of, gk 17t & 12089] Ay, WA A= F

ol 80w o] Al3jo] 3P
ek W AQS) RS SRS, W A el £49 AZE 0001

4ol A7k g 20 AAsle] Ak Aol B Aol de F, AYol
AR sl SAHol o w 2ol g 2w 7] SHol s00mszt A
AR T F, A AFE F F A B2 9ol Sk Fol e BHAT
o] 3000ms7t AAHAT BAAELE Sk HoZ EAH AT FAE sl
S A itk oA s00ms F9E SAHOl e F AAL shEol ANSRL A

A} B ME BE BEE 9o sk Ho] gk, AAEL 27 shddA

f

STAITA
3000ms
AL B
J8 2. a3o HAL sl SAIFO| MAIZH VIR AAZ AUO|AHIE S3 Al
S AR = URD, IE A= BAIRE B X7| 80| 3500ms ZF MAI=IACE S
AIFO| CHA| 500ms 2t LiEHE =, AL 318H0] MAZH EVIXlE |EAISE OIRA2
MEASIRACY

- 109 -



olX|nfet HM22FH mM2&

)

AHAD A= Zop vheAg Bx A 9] ae HE FYIES AA] sk
ok AAL BACME ARAIRRS FA G vheaE wES @ W7kA] ojuAE
ANEGE W) Alduitt HAF shdo A vk AME AT FAld YEEE
Aok 2 F2 AIE TFAANA e g, B2 ZHE Fo7) Al 74 AlY
Aol go]2 vbE Fejoptt Zh Alfo] AYHET 4L o, IbHEe] &

WHoE Pog vEY FAL AT & Y= 90

a 3%
27) el A9 D 27) st A S A9 QX ofRe} 8 o)
We gawe} kg A B phes $29 FRe AolE Pohnr] dla) wEZ
3 AREae Yase

AHAES] A B4 Fao] A A AT 875%ATHTA FE 20%).
Z7] A AL el A GA oRo] g FEHE K1, 14) = 241, p =
G31E FAHOE %94‘116}%1 % Aog vyt Jeu 27] e 2
wE AT Fould Aol2 WAL 4 JYEEKL, 14) = 16747, p <
01, o]& z7] iP?iTJr HAE 3P 7he] AIZAA AR ofF Boke %7] shde] A
4 AE7E 9] g o GFS wATE A o Ul?‘iﬁ}. %z‘ﬂ 7] shde] 23t
dolde 279 HF AIEE 903%2 3xFLo|YR ®4.7%ETt BT}
Eodth ol 2ake] 27] FRIF 93] " ¢ vfﬂé‘}ﬂ}% & AAkeT 3
ol 9% FEI}E Fu|SIAEHU(A342) = 18.059, p < .01), Bonferroni A}

7 ol A A%t 009 Wet e 4EE 1] o] mEl HoR
Uehdth 3, 2L shdo] SHetis W ek @ks wro s &

Z7) o] AU3t A AX oipsle] JHAE Ak FAHOE fouls

- 110 -



22 S/ AR HEo| sXsh= SF A=2| fIX| B 0jX|= IF

ATHRL, 14) = 63.088, p < 01). 7] 3Ho] 23140 UL o= A} AT 2
Y W FEAES] o] F9hou, 7] dtHo] Ao R AAEJS wol
€ 22k o2 AAE o AgErt o =9tk 29 3¢7bhell AAEe] l%ol, 2D2D
Z70] 944%2 Hdt A= P =9kom, o2 3D2D Z7o| 88.4%,

YE=(%)

2D 3D
7] stEel k&
b
100 z
I % I
90 I PR, R L
J_L E T__)‘:%
a0 -+
T 1 I
g 70 | CZ :
A e 202D
g —— 203D
= 103D
40 - ——=-302D
30
" | 20 $7
0 90 180 270
3H e

(Lh
O 3 Fex B4 Zn (O x7| afHe| Xt AR X ofFof WE HET A

0. At Stz EERAIE LEHACL (L) ZAL 239 3|8 2zof ME F&= Aol

- 111 -



o|x|nfst HM22H 25

2D3D Z710] 86.2%°|%]AL, 303D Ht FHAET} 8122 7P EUTh WS
B A% A7 o 249 ¥ ASEE 302D 2713} 203D 24S A st
F S Zol7t WTHEE p < 01 BEo], 27] 3hd9] 23t AL 8t
o) FALER3A) = 10725, p < 0D, A9 L] ool HFHNE®R342) =
14361, p < 01 2 %7] 3hde 29, A4 43 o5 2 A 459 4y A%
2 E(R3,42) = 7455, p < 0D BF EAFHoZ Foln|agn) o) a3 3o
AAE Az} o] 3D3D ZZeA A} sHo] FAEYS W Bx g Faws)
o wgty] WRo|tk olgd AFE 27| W HA 3 F U 2319
o] shHo] EFHAS W I7EAE] A B4 o] HolwE-S v, o]
£ guHo A digel gushs Aol 2319 ARIE 33pelel vls) )
Aoz 9] voto] AHAHYS HojFrh

IS AlZH 2M

Bhg AR A7EREe] sl 'k AR BAE £ v 3 AT
S el A @GRS 2ol Tl W el 5 s vl e )
HSo BAA AegT, I HIES 17%AT AL AA H 9 Al
e 162k vHg ARk A9 AgE B4 Ayl g 27] SHe A9l
g ztolE FoJu|atA] WKL 14) = 1.025, p = 329), 299 DX oFo] ¢
3t FEVE Aol UXF wf FF 155%, YA LS u 16622 EAAS
2 gonat Aoz YERGTKRLI4) = 6175, p < .05). Ta, 1 47hol A=
A o], 7] shie] A Ao YA AR wE JsAE A frojv]
SIATHA3,42) = 9404, p < 01). FAHOE, 202D RN HiF 1422 Whe
A|lzro] 7} whskom 3D2D F7o] 1.59%, 3D3D ZR7o] 1.66%, 2D3D %710

17229tk o]5 27Ae 2D3DS} 3D3D 27, 181 3D2DS} 3D3D 27 7he] 3}
o2 A9FluE BE FouSYLHEE 5 < .05). o3 AP 2 AT 1
BKspeed-accuracy trade off)o] WAYSIR] dtie= AL u)sH, 7] I HAL
3ol 2 A7t A wolE TS FA GAW IAEL] HEE A7 fo

e 2d F dEe HAEH

- 112 -



a2 giglo] 2fsh= =& A=2| #IX| Ao ofxls g

—

oln

/At

[10

Al
=

o F8 B F Y I Ao wWE wke AR Aol

o
Lo

o

fru
v
o,
i
=
A N
KN
r
I
I\
N
W
\O
Vl\)
)
A
e
o]
o
j=}
>
3
2.
>~
>
i
M
1%
iR
X
o,
R

ok
&
tilo
2
St
2
ol
N,
§&

O
o
2
f
Au)
iz
oo
>
=~
o
m
o,
ot

(o3
%0,
2
(o

A 33 AFEAdA LA 3 Ame] fE vk AZke] A
7} AEe Y3 XA Gotth ole & A4 I 4=t
S AN B 28] AEstE A edska rkAEe] dEe] shd e
= god) 3, 27 3o 3t
o o3t A5 AL(R342) = 9.404, p < 01), Y YX| oRe} 3
o 93t AT F8(R342) = 12767, p < 01, 283 Z7) gAY L3
A AR 2 3 Axe mE Y AT F8R342) = 6325, p < 0D
AFSZ fFofust Ao Yepydth. 19 4ahollA9h o] olejst A

Ao Ao} v AR 3D3D A FH Zmrt 000]91S wjET)

ZAENAM ] Wg AJzre] =37] W& ZoZ Btk F, 3D3D XA 9
2 R AH s wfg- FHofg o R =yt

oflh
)

>

o oot 2 ooy & fo

rlo

s}
o
N
N
olr
o,
o
%0,
N
=2
Mo
ro
pacy
o
frtl
=2
U ) o
> o
oft me

td

rr
o,
N o
o

e
it
fo

o

2
ro
L0

9 §49e BE ZAdN S0l HU oA weaE olgle] of
S Az Roledeh meb 339 ol AL A Folit o] An

A ZFBIANE Z7EAbe] vh-2 FAQ1 23k WSl g 9= Akl &
A=At 7 S9mcle] A7kAe] vhe-2 FAQ] AR RhEe Wz JES Yo}
1Y) 98] shAA kg2 AXTE JERd A FE H3E A=) YA7A]9] A

=2 SHnormalize)s} AT B4 AJZF AAFE EHE 2= $A] AL
olo] HAAYE 7IFoR 01xrith vk A7} 7)EAo =Y Heojd 4
SO MARS AXtelal I Bhs WS WgEdS B8 21 HE forg
zkol7h UAREA GolEdth 1 A, 27] A=o| 2aA 0 E A EHUAS H0.19)
302 AANEAE WO.12RT vpe-20] Q) HR2 Wike] & RS st
HIURL, 14) = 34.839, p < 01), AL YA o] 2 T Fon|3}(Al,

3T

F
FN

- 113 -



eIX|fst, M22H M2s

20

18 -
16 -
14 -
12
10 4 1
oe o ] LR
o 1 | w i @A
04 - -
02
0o - | : )
prin] Ele]

x£7] o] A

HhE Al ZHS)

Zh

20 -
18 -

14
12
10
08
06
04
02

2020
— 2030
303D
-—=302D

W AlZHs)

o] 0 180 . 270
B A=
(Lh
2] 4 B2 Al BA Ho) () | sigie] Xielnh xjelo] Y| ofo| w2 B AlZk
X0l @ oiths EEQAE LECH (L) 31 2ol M2 812 AlZH Xjo|. 2% ke

EZ=QX0|CE

14) = 19.622, p < .01) AYFo] AAPYS wf0.19) YXSFA] &3S Z-H0.12H T}
ohe-2o] &9 Wbl U] & Ao yehgdth %] 3w 93 7HA i
e 4 oARe mE JoAs A% FAHSE Fou|ATHAL, 14)
13.348, p < .01). 18 5Pl AAE Az} o], 2D2D FAol|A 02602 HE W

- 114 -



Aol e =
l

gt

2% 5/ A

2D3D F70] 0.13, 3D3D Z79] 0.12, 3D2D F70] 0.119] HALS

z7] s

AAE see] B 2akdol | oA vk #A
3l

o
4 AThe A%E 0D ZANA FAE] BE AT ol 1 4
!

i S s Ao Mude u, g f23 22

o o
~ (7Y}
w (=]

o
"~
f=)

ohe2 FHY F2 Wit
(=] o
& &

o
=]
u

1ms g S5 AHe|
1 w & w
= b= o =

3
[=]

00

Z7| gpHe| xHy

=

(7

7| EhEe| AHA

ooo - L -
20 3D
20 3D

=G
U

" YA
m U

=2l 2= B0l ofxl=

Aol wmls) = v Zhg =A Uepgt yeA 219 e 4

o5k

HojFek

HAko] 7
4835 =
oA gA 7



olX|nfet HM22FH mM2&

T3 a8AY Aolgte AT dAsHA geth wEbd 53 29AS AS
Q) A=Z7t FAEY Al ARE wgE Aolghe 7HAS Alfa o
AF37] A8l 24 27004 7S] PR-2E 1ms © FA0 ARE A
a2 A, AZ WA A9} vl kA2 2D2D R A ZrAEe] T2 2Ad)

ula) freimlall Wl Az % BE AE o5tk AL & & AYUTHAL 14
2533, p < 0, 28 ). ol#g Aok 202D ZAINS BE BLET W

B Wg ALE FRANGS W, AT BE AT AAE O G 2
oml, 12 s vhe2E AL el vk $HY) Wl A et
srhe A% AAkg

=5t '_-|:O|
(== R

e
re
-

%27 a}wu A AHES} 27174 s 9] A G| R 3
Qe wAE S Fotrsith a2 At g4 tiie] A
o] 22+doI S W 3R e A B4
1Qeh 27] st AL sheie] 4A] of Rl tigh 4&
YAME W whE Aol frofmlsiAl wWE Aew vt
T 2AolUE W A Pl g ZEErt
HAE shde] B 3abdolls W 3o b
Gajo] o]FolA= HAF o] 3HskGl
314314 %—“} ZHANA R Fofn]EHA Liﬁlwr
A% 4 I A g4 A vhe

T 220 E 7ol A] aﬁﬂﬂi
Z2A 7t gaS 1o o SHalsta )

of| A

=g
_OL
4
b

=2
ot x> 1o

a4
2
(o
oo

. r

O

X

o
s

3&
rir
FUIO B “o rr

fr 48 oo
2
1/

R L )Y
ol o o

N

1-4Nl —

N

ok,

=)
LI

k)

>

>

Lo

=)

o,

1-1:1

X0,
o
=

)

P,L‘
&
o
S
¥
O:Cx'(:",
©
>
s N
z%

>,
)
rics r?ﬂ

T 2 o
2

B fo & g0 iy
%o olo

[T W

4 u{o w
N

B oon N ﬂ.i[

ftl

rr

N

o {o,

oo ]

oY,

>

o,
OXL ) ruE

o,

2

_1

A

1o

e
N
NS
o oX,
N
X,
i,
i
=4

Rulgy s
i
2
(7

).

o

2
=

22199 27] A77} W*o} 23 9% g AHIEE wdvhs Aie V)
£9] 221 Bz Ag57F g4 A F21Egs el dFES AASHG, 71 &
A Aol Bz A8 YHAelHdolx B 93] & A= AA Asto|gla

- 116 -



Hlo =
—||'T'_“|'

oln

/At

[10

B180| 2|Msh= =& X2l 21| B0l D[Xl= I
7P B ¢ Qlnk AAZ vuiAlel e AHE 22k £ 330 R AAEI
o} o] AHE o&d) FxE HAshs A %L 33 BelA o)F
ojzlt}y. 18 B E 2D3DZA 3D3DZE] HIg] Hi3 &4 HIET =

Avhs 22 AE] FE84S AR Tidedt 19 FEE010] WEH, 2314
Hz Ase A Azl 2 A sfefoll fel3h whdel, 3349 B As= o
el o A4l O etk £ d7elAs kel 51 g AAE 3
371 Rl 255 o) Al A WAE ol EWE Tl = wWekA 3
el 27] sPHEE 23kele] 7] gl =3 B4l AgFor, 53,
Z7] s G 3 3 stuets 2akele] JRE EFE] Sl 23(2D2D,
2D3D, 3D2D)el| A §A o] Stk die B tido] FAdhe gl
=22k ARTF A A A et ¥ #Ed RS Aledte Ae

e 715—4 7HA, 415 Ogl-?— Z]Z]b‘hﬂr 27] §]_u:hjr P!
% B 93 §u)d HIL zole Yot 33y 27
3 2A00A A 257t 0091 AsFe|AE AAL sHe] 2] 27 sHT 2
A3 WGD3D) 23k %7] W z2AdA D) ATt =
W] gjolc). AT 27 W 7AL shHo] BE 331o|%
Ab gido] FAPS W 2 Zd] vl RS vk AR dAEA =
AL JErt YopAls s Btk ol Bx AR RS AAR A&}

Fgrel A9lo] AASriEtE 324 BE AREZRE & FHE A o
o] Ao Z QI8 QXA Wae] HoFslthe RS AALE)

B AFodEe 7} gdo] A = st 9% FH A AL #
otk AT Wk Ajzke] 3 Zmr) 00019 21T g2 RS 7oA
ok o)z} UAS W 712 AF A AFSNAHE A D) AZ| uat
g Azte] A¥HoE TR Witk ol AMAEe] 94 e 93
o] g 2 e dME ARV dEoletar Btk 53], 180°Fd
A A 4wy b JE 2A0Z vke AJzke] =#ol 3w ATIAES] A
e 7o dife] 55 e A ol 7] wWiEd tE 3 214

s Alztol

]_
Z704 2

rr

o

2o

- 117 -



o

X|zst, M2d H2s

)

wy o
>
1o,
ot
2
N
kil
=
k)

® A7e) Fa} 24 4Fe) WAHoE A7) e BE ARZYE
ge Ane AXH wge] 4 £3 BFol WAL JPol vhal FF AT} o
Folxol & Aolth B ATlNE s

2 RHoE FYREn AL BE 2

Aol whE A AHO AAFH ey dA A #AE A¥E 9l

FFelA 271 e A3} 27]-7HAF s

o AY YA A7t HE 91X
gio] 8% W 27 Svist A Swe] A9 AARchs 24199 27] Fu7}
2% 9% 9o fedithe 2 SASA ot $4 g o] AgAel
Aokt Wakshe BFAAE Ak S usFE 3349 BE A v
S AT 92 B AAH AP Solah sk 24 BE AR © A
49 4 98 @tk B dre A% 2z Aad A9 AR Gad @
72 Mg SN BE ogel 942 gased nAe 9% 2w anseln
MG 4L BANE BE AR A 27 BT DL ATY F AL A

o

[1} Seuntiéns, P. J. H., Heynderickx, I. E. J., IJsselsteijn A, W. A., Avoort, P. M. J. van

- 118 -



HIo =
—|I‘T'___|_

oln

/At

[10

t'.j

lok

to| 3|Msk= S& Al=9| #Ix| Bl Ox|= &
den, Berentsen, J., Dalm, I. J., et al. (2005). Viewing experience and naturalness of
3D images. Prozeding of SPIE, 6016, 43-49.

[2] Wickens, C. D. (1999). Frames of reference for navigation. In D. Gopher, & A. Koriat
(Eds.), Antentian and Perfarnmnee XVII (pp.112-144). Cambridge, MA: MIT Press.

{31 Dennehy, M. T., Nesbitt, D. W., & Sumey, R. A. (1994). Real-time three-dimensional
graphics display for antiair warfare command and control. Johns Hopins APL Tedwnical
Digest; 1%2), 110-119.

{4} Roscoe, S. N. (1968). Airborne Displays for Flight and Navigation. Hummn Faaas: The
Journal o the Humn Faaas and Ergmam Saaay, 104), 321-332.

[51 Smallman, H. S., & St. John, M. (2005). Naive realism: Misplaced faith in realistic
displays. Ergman'a in Design: The Quarterly o Hunan Faaors Appliatas 133), 6 - 13.

[6] St. John, M., Cowen, M. B., Smallman, H. S., & Oonk, H. M. (2001). The Use of
2D and 3D Displays for Shape-Understanding versus Relative-Position Tasks. Hummn
Faaas: The Jaurnal o the Humn Faaars and Ergmans Soaay, 4X1), 79-98.

{71 Tittle, J. S., Woods, D. D., Roesler, A., Howard, M., & Phillips, F. (2002). The role
of 2-D and 3-D task performance in the design and use of visual displays. Hummn
Faaas and Ergmans Saday 45th Annual Meeing Prowedings, 45, 331-335.

[81 Shepard, R. N. & Metzer, J. (1971). Mental rotation of three-dimensional objects.
Saene, 171, 701-703.

01 8L, o] Fd, olnjad, 4. 2009. Wt FRIL 4H e nA= JF
AR 23}, 2004), 555-571.

[10} Hollands, J. G., Pavlovic, N. J., Enomoto, Y., & Jiang, H. (2008). Smooth rotation
of 2-D and 3-D representations of terrain: An investigation into the utility of visual
momentum. Human Faaas: The jJournal o the Hunmn Faaas and Erpgmans Saay,
5a1), 62-76.

{11} Tory, M., Moller, T., Atkins, M. S., & Kirkpatrick, A. E. (2004). Combining 2D and
3D views for orientation and relative position tasks. Prawading o the 2004 anfarare an
Humn facars in anputing systars - CHI 04, 73-80.

{12} Brockmole, J. R., & Henderson, J. M. (2006). Recognition and attention guidance

- 119 -



OlX|ntst HM22H HM2&

during contextual cueing in real-world scenes: evidence from eye movements. Quarterly
Jaurnal o Expainental Psydlggy; 5X7), 1177-1187.

{13} Brainard, D. H. (1997). The Psychophysics Toolbox. Sm#al Visian 10X4), 433-436.

{14} Pelli, D. G. (1997). The VideoToolbox software for visual psychophysics: Transforming
numbers into movies. Sptal Visian, 104), 437-442.

[151 Wagemans, J. (1997). Characteristics and models of human symmetry detection. Trends
in Cnitive Sdenaes, 1(9), 346-352.

{161 Kelly, J. W., McNamara, T. P., Bodenheimer, B., Carr, T. H, & Rieser, J. J.
(2008). The shape of human navigation: How environmental geometry is used in

maintenance of spatial orientation. Cnitian, 1092), 281-286.

193-S 2011 4. 5
2 QLT HS ¢ 2011, 5. 30
HEAAES : 2011, 6. 13

- 120 -



923 S/ A HEo| sXsks 7 A=2f /| Bl DIX= g&

(Abstrac)

The Effect of Spatial Dimension Shifts

in Rotated Target Position Search

Woon Ju Park’ Tiyung Jung' Jeongho Park’
Sangwon Bag' Sang Chul Chong'?

Graduate Program in Cognitive Science, Yonsei University

“Department of Psychology, Yonsei University

This study investigated how spatial dimension information and dimensional consistency
between learning and testing phase would influence the target search performance. The
participants learned spatial layouts of Lego blocks shown in either two- (2D) or
three-dimension (3D) and were tested with the rotated stimuli (0°, 90°, 180°, or 270°
from the initial view) in consistent or inconsistent dimension. Significantly better
performance was observed when initial learning display appeared in 2D than in 3D.
Particularly, the participants showed difficulties in flexible usage of spatial information
presented in 3D especially if the dimensional information in the testing phase also was 3D
and required mental rotation. The present study indicates that spatial map presented in 2D
may be more useful than 3D in driving situations in which acquired spatial information

from navigating device, such as GPS, and location of driver continuously changes.
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