A e}, #2578 A3S
Korean Journal of Cognitive Science
2014, Vol. 25, No. 3, 259~276.

A 338 A A

<R
47 *F AL viAe 9F

ul24 gk} Ao XS] w3 £3e A oA E A
*Oﬂ A & 7:.% E?}ﬂ_é} ot B A7e A Aol o]F % EEAo] WxdE F4 e &

FEol et A Ago] Ho & g vAde Ae Bud v sl 2 AN
E g Aol B AP AR w AEARl M &5 Az o] @gst b &5 d e ApEA
of 71dskeA] ASRgith A AR Ve AT oFE ANt B3 ARA oldd= 4 W

iy

O

B kel % A7 o ro] wWeh BARY A7 £F AW Aol UehheA AFAuIA stk A
T Az vlE A% ove] uek 248 AN 2 AA) B ARY R AL Sl PRE BF
o Jehdth #7ke] Ea Slmel] tle Azke oleld MRS Aolsh welol o*om W, S5l e}
& 2l T8 o5 Ak #3343 £540] LA 54 GA A G780 ARYE 0, 5
ERES A4S BAASS T4 RF BRSO v 295 F 24 c:m EEERE TR
Aol & o Ao ATS Jehlen, 3E0) mAE 249 £49) B9 FAaE BPe AT £%
% o ol Btk Nl A3 ¥t £49 BQ A0 544 97 253 Tusdnh ogd Avs
% ARY 2 bl dE A7 ofRrh BAAEC] $HYe] FHE FYHE Az WA ApRges
G AN F, ARYE T T ARA A2 PAel, WEY Aol e A 7 Fuo]

S4AR0 B3t W Az AT Thed e At

FHOl : F43, UzE 234, AFRS, WY, AR

+ o] mEE 01EE AR(uSF) AAeR drdFATe Adg ol AFHYS
(NRF-2011-327-B00981).
TuAAAE AAA, medgta Aelste, A Fok A2k A2l E-mall: chaikim@korea.ackr

- 259 -



eIX|ntet, M256H 3=

A

rf

ot

194171 & Zxo] Eastatelzt et d meele shuel ARzl gl
Azt met Aole EAY WgE FUHHoR FHole AR=XEIIT
(chronophotography) H2]-S Fokate] &4 <] = 7

Ao
s,

oH12]. o]yt & WAL FAUY ng} srtEe g2
So] 239e] M ad 229 FaAsE o EEHa ZAEQTH thEAQ
2, 24 ik AdE Uy = YA nude descending a staircase, 1917)" k=
3} AEoA AR EOY Y WS 85t Aol AMRY BEES FYZ
2 FAEH™ 1), o2 F £ #Y PHL oF FWZE HA

Aotmm wetst 2e te vidst ShEE JFE FU

=

o2

ofk

o

N

2

i)

b}
N
)

the WH2E HF No.2 (1912).
74|'FJE 301 '—HE1_C-’_i Algtel 2220l 32X ET]

O X|
=
iz 7|HE 2ol =Koz FA=dCh

- 260 -



{0
iy
2
2

g
=
oo
tlo
i0A
v
ne
o
A
rr
B
rd
ok
N,
olf
)
>
N
ofd
ol
of
o

(functional

‘oT
ol
=
D
tlo
i
oo
of
ol
£
re
4
ofr
ol
R
2
)
4
2,
2
o
i
5=}
)

Magnetic Resonance Imaging, ©
AHEo] " 13 o] FAdo] WxE
82 e A 7E wof vl Azt

A gAdsle] Frbh #EEAT ey olg g dadsle] ot

ot
o

o

ol

Ll

N

(¢} _1}1_‘
o

£

[‘1 r U{O
N,

ks

o

=

e

A

X,

MT+ o

o 4
o2
19

& BAAE o9
e 2Pe A A2 49, S WED tel oJme] U olelst FEa
&2 Vehiglth %, $4¢de] NER F45E e & Aol dn, AAE A
Bool 249e BARRA A9 S7tel olmd] U@ olart Udd BAR

MT+olXE 2ol Yxg 34l dig] o & st vepd vk, 13X
e FAAY] MT+ oM E $8Yo] WEHA] Fe 3ol 5d3 P &4
sp7} vepge

olgigt Mg AT Aol dlgiA, Hojx the 22 F 7HA siAo] shsdt
ok AR, 2l tiek AP Aoy A2 snlste] #AAEC] S olE &
Aol gt A2 A menta imagery)S 7FC2H 5 A2 4G MT+ oA &
437t S7HE AT sldo] sheslt) ole EelA ARl fle A 23
Aol digt Adutez® MT+ 48t F2E 4 dve A8 A Az s
skl "o4] v, aRlol] digk AR A ge|y A Ale] 7] AP EAE] B
AMFE FAAEO] FHde] YxHE FA3E A st WA g F

lol whet MT+ go] EAdsirl At Jo 2o ApdA o2 Yehythe 6H*—1
F3 sbEsith FAke) dlde Aday, AR

[¢]

IS He B b &% ol Abd AZolu Aol fldd #EAE
et S P AelE BHAS hedS AVt Y 7 ot % G
Zpo] wjiEel] MT+ Fe] &8 Hmol Aol7} Yelydthe Zolth ol MT 9
ol 5ol 29l A7 ofg} ¢ht E T Fofdie # gl AT
AEo o3 A 5]

- 261 -



2 A

| .

o]

=

a =

=33

A

=

olo] A= Q7] FAloA B A

Sewd oeh g 3 % Aol

i

[e]
i

.

A, $7] &7t

=
=

Y 54

=
=]

s

T

the 9 2dge] wEHo R Hugol gt 7]

I £F A7

<
of A Aol A4, %

=
=

a7

gl AlA A (fixation) Alzke] © gk

M25™ |3
[

st
1,

S

O |X|mf
A=z &

=2

Al
HERATHED]. o] F<dol=

O
BT

ATANE, 7] sd=

Els

Fe& Wdem

o7k Ha s lete]

N
=
Klo
)
=K
e
=
1]t
B
Ul

=

of

RIEEE

[

7}l H]

=
R

d

x
Qs

< H

=

=

A&7}

ohll= 2l diH oz o

o]

A

&
o2 A A

%

=

p

] o

1

%

=

2

bol & vrepich

[e]
=

Mo
o
ok

)

)
ToH
B

o

TH14], AU A[15], AHA[16

= Bad H ok

At 5
o

1
.

2

e

& 4%

o] N =A HF

=

W - AR dE S

X

,;L

FATH7]. Vogt$t Magnussen% 20073 Agtoll A,
- 262 -

ol o 2A Al

ahicHigl. Bk A<l A7 Pikost FRES vl

S

}

o] Oig Qpoln W

#ol d=olu v

gokal AR



\
sf

0
g

AR

& T{El 0jxl=

OH

AT

2

:F.

s

7= MR
9

REE

3]

oR

—

ofn

ol

ot A4e] glgl

Els

el

e

122} A

<

A7 - o 714 wAY

p
.

doiol MT+ oA hepdch

A
o

il

slo] “A1 AR A

bck A8 Ao 27

A 3

al

3

a4

[e]
g

& Roleke 7}

o

—_—

[e)

A
=
=

g

sh7te] ol=o o

olehe

=
=

3}

27

bl 4] ete] B

9

p 84

gt oo A

7t R g zaH o Ao o

s

BR

—_
o

W
ojn
;OD
<
'

T

o

w

B9 7]

ST
X3

Stk 2%

sfaLat

% 7

Els

of o

bkl ml gl o

o, &2

o)
e

AW, AzwgEdgE 7

uk
=

8l 71EH A

o] obd) A

g

Aol of

ph

=0

7R

ATt 30

Aol ke

(21 - 3041, SO = 2.997)°] &

Y5

307 A& A o

- 263 -



O
E
ﬂ
x
N
o
M
x
w
o

A% Al kel JRAEPANTA F5e) £FY)E ol WE WY 2
W% A% AFA ol Btel =T AeA % A9, Jeln Pu 3. v
& A% AT b 48 =3 a9 NEY LEYE 44T A9 487
e BE Y RS AYD, T ) 449 A Aol gleith 439
BE A nedeE AEEelaass #3< et 1=9AcH040568-K U
4RB-11-23-A-2).

N

o A, F M AT 2RoR hrelgleh 24 1
RARE 248HAT 1, A2, 24 2 £BYE BASA g F4
2

(5 8, AF 4, 24 3 AzwzEads) AT 5 AT 6. A5 BE A
g AZ Bd Pt a9 2 ANFAG
N

2 A8S 9 4 SyncMaster 90INF 1991 CRT EUYE (B =: 1024 x 768)
7F AFEEI e, Window XP NVIDIA GeForce GTS 250, A1&2 32 bit, F+AME 85
Hzel st AAoM Ad& FPoIlch. AFA=2 MATLAB 7.0.4(MathW orks,
2005) 2 Psychophysics Toolbox 2.54[2021]15 o]&3dled BUE 3| AAIE S,
A AL S B woh A48 F vY s Aasts] daE kA
o] meglg 9 9 oju o] nsision, A@TEAe BUH Atele] A
© 70m=z fAsh wg A = 2FdS 3451 f8 Eyelink
1000(SR Research Ltd, Canada, Hlo|E] £ ald= 1000Hz)& AH&stia, &%
79 A9 4 AHEETE AEe BUE o]efo] Ho] x }LL Al o A

Y= Aot

- 264 -



AR - A2 - LM / 01E0) chet M2 sple| EH o|=0) st X0
SEHS DA FY3t A2 Al 97 25 TE0) 0lx|s g

UH Aol A+ meFe] Aol s Tl 12 B AAHIL, o] F 5=
st AAETHIE 2 5 Fx). A5o2 AHed 6749
7t a9

1%‘%% A48 T 44 1y TR R AAENY afe] AAEe Bt AY
FPES @A adel shu oA AlNE O FdIA| RS Adshe
Iback FAE DAt ole F7EbEe] 49 543 73T IS s
A, Adell HFetes syl Aot 2™ A olF 2z Tt s Tl
Response’ 2h= wof7h Yebytedl, 7eS A9t ofd ade] TddE 45
322 gell 1S FEES ALY A hgo] AAl AFARE
T IEHAS. FHH R, B A A AdAe A e vie 2%
717l B AR2ARS AAsglen, 4 Foe AXE 2-E F 2FHe

X2 1 xt22 23 xt=4 X125 x26

‘Mude:
descending a ‘Girl running i 1. ‘Compostion Chrone- Chrono-
staircase an a balcony’ ?g:j%;l No.II' photograph photograph
No 2' - Giacomo - Piet - Etienne - Etienne
- Marcel Balla Mondrian Jules Marey Jules Marey
Duchamp
O 2. M 7R RS = 22E 6 ) AS(ED. Al 2R ofAl(R).
=
=AY

AR 3 Hd AEE HA 150ms22] oS 7| E Eydink W] EA =
Ql Data Viewer7} Ak &= 1% i A7 3¢ A HJEE V|Eog 3t

y T1 =2 aL=

olFA £4E A 1 HlolH 3te] Aol mio® Eokqhy-F{saccade) S A

- 265 -



QIX|nfef, M26W™ 3=

gekgk WA QA 47 §H9el AFIE 1o A3, AA Y AF o)
4T §49 HeleelA] 49 Abael agel et 3y WE AT 2 %
71 WA ke B, SORITEE AIRE AR BT 2

7F =«

A g_— 7&446&4 97H —?Zl&i UrTﬂ 87 J?M E%ﬁ?—%%%

wet s|l~Eafo R Yehfdrh ofRA AN et H meRiTEEe] W=
& HgoR a9 FRet A3 Arhae] gl mE Ajels v A
oz FASIH. o2 v 7hsd el b BobA, of 4 Wie] I
familywise type 1 error)e] BA1E oPlst= A& WA A, 24 79
ol 34 %_73_01]/\1 A W A7hake] 0% o5, 24 A W 9% o) d)e] =ekek
T F7F 091 A Abele] 40.5%)= Aol

H
Z BT tBo] Fdse Discovery Rate(FDR) W3] 2gdl] F71 24 &
A

oh
o
S

2 =

_Lu

1271, Het 3 Afole AN et 2e ARE UrF/MJS’iE} A ] it Al
ek 30l vs) o &2 dFE

- 266 -



AR - A2 - LM / 01E0) chet M2 sple| EH o|=0) st X0
SEHS DA FY3t A2 Al 97 25 TE0) 0lx|s g
F 1. 670 A=Fofl oigt Tt 8 AW 1Y o] HE A FEQR
(S 3D

21 A22 X323 A24 K25 K26

ZEr1 1030 10050 10010 9220 9550 104.80
ma  Eo2 8280 7970 8250 8070 8590  86.60
Ecrd 8310 8720 8350 8020 8060 8460
B el 110 941 1378 1032 1014 804
;i =Et2 62 556 620 638 511 663
Fcrd 482 524 630 580 531 467

E 2. 670 AF0l oigt Tt " A I Azt 7 R EERA}

=1 RZ2 K23 24 K25 K26

o1 33681 32204 35542 36690 33016 29914
=D A2 39913 40840 40390 41022 367.00 38053
FCr3 30480 37605 40636 42558 40861 38506
B ZTr1 4448 2870 5250 44433 3740 2482
;;ﬁ FCr? 4389 4513 4172 4536 3119 4714
T3 3004 3418 3584 3891 3548 2543

ToigA 2

a9 AA $4 A%E B e ARk 234 @ 49 09 A4 24
54 0 Aze] BhE AFL weld 4 UAk o2 WPz, o|F Hae] 4 1
99l ol A% o] wEA, olw 1

2 AT o) PO A 899l AN PR 1 ke A 23 e
FTEF el E oYL

- 267 -



QIX|nfef, M26W™ 3=

Fe1[rg2(793
To 4|7 5(Fo e
F97(7g8(7a0

Eymoz

Xo| e T

1350 58 10 i 10 T o
5 5
* 4\ S |51
1809 09 t q } t p—t P p——
2250 3150 3 ‘
A= 19| 719 20| el A5 29| 79 30 e A5 29 7980 Hgl E
HE U BAREe B2 T U BrixEe B2 TE U ErbEe 3
ATEURE P22 SPEEE S2E1H ATEULE H=E1H
O 3. (fDEeh 13 2 Zhe| o A ZI} 3x322 TEE 9 7 7Y F o 28 HT
TOllA = et 2H Rololgh Xo|E Eol FHS0| M SFoz FAIEUct (o) of ¥Y
LHollAl = Zit 2F 87 el zof o @& 5 Aol7t MAIZACH " pC.05, **p(.01)

Aol FJt 1o] Hek 20 Hl&] § 2 Hi AFE HIEE YERITH
225 wrek t(18)= 2.3311, p<.05, T4 39 F 89| 45 WSk t 3
01). FOR WS A& BAEA 23 A= 29 79 89 46% W] 7+
= A 7F gongk o)zt YERGTtHp< 05, corrected). B]w AREC] 3 6
A oleh 2 AFFEH O ZoRhEFe] [k 20 Hla] B5)7F YA &

& 343 o BAE 87k omo] B ARAL AN 29 A7 A g7

Fo 9L AL AL T 5 ATk AW, A 17 49 2 FolE ke

ozd] B oldl #T @ & ARPelas T A Aol EAG ey
[e) =

23kg F7b vimstgleh WA ale) el U@ Az fRA BE AFLE o)

- 268 -



135¢ 4 {

450
2
* i i ) * = ﬂ[;z
180¢ 1800 — NRL — go XIII:_;—B
2250 T 3150
2700
A 29| 73 20 e & RS 29| 79 00] el &
TT U EoAlEe 2 TE U Bopnisel B2
HTCHSE SAETH STruns fas
a3 4. () Tt 29t 3 2ol 7o B4 A 3x322 T 9 ) T F 4T 25
dlz=oilA 5 EEF 7t wolofet xlolE 2ol IHS0| Y S22 BAEUC. (of2h)
At0

del Aoz FHels] dal v Ax AeAIL oy, 48 &

A7 sl w2 dued ®© AW 83 Ao £ 49 28 Hwedth

o] % vt WANSES AY T AEFIA AF 17} A3 25 olde] BAY

ol fitkm Bwdtdth 1 A3 1Y elNAD, AF 29 B3 °ﬂ°ﬂoﬂ
30] A 20] W3 4%4 9 53 wgroz foiule o ol QPE

= & F AJHFS 29 0= WHeE t(18) = 2.1169, p< .05, 7+ 22 180
t(18) = 2.38, p< 05) w3 2= 29 W 9y

[e]
o

jud)
==

i)

7

I

<1>:]'

& 3l Hek o] He 20 ®

B WFeE fvispA o ® & HSH(7e 99 0= Hc}%k:

. FOR S A Az, A= 29 79 99 0
i

(e} =
of fojn|gt ko] 7k YERETHp < .05 corrected). ¥m A=
S AP 39 = o o] et 20 Hlg B

=
Y

b1
o

—

[ee]
1l

[pe)
wWw
[oe]
o
[&a]

T3 e A2 e wE e dEe] AolE qshy] fsl vl A

- 269 -



k=)

M25™ |3

st
1

S

RIPNEE,

0]

BT w o THREBRAVET FX DT
frvart 25 Mt} ) T i i
EELE peITToTEERT
o o ol o N <) AL
%Mzﬂm awmﬂfﬂwﬁ%wﬂﬂzﬂ
— ) N = N SIEON —
%ov_ﬂmm_.ﬂ %dﬁ@%ﬁ%%%ﬁ“mﬂ
‘W.b HL OTu ﬂ . E\* < _&l ﬂ_AIL K ﬂ..HI 1rn o M \W
o % B oo o B 1 =) AR
5 = of o 1P TP s om ek T PR ]
@A‘@IW lo ‘Q | mI— s nm_u
maoéw,mo Lﬂiﬁ.??%ﬁmﬂﬂ%
Ao @ TR A EEREEDIE ¢
= m T of R A T ® o
ETE e g E® o Tagw o B
N o F i — do O T
%Jﬁm_aﬂjti wm%:mmmﬁiﬁﬂw_moﬂ%mﬂﬂ
T A A e %@%4¢MM%%H%M
° T o o= o R 5 T
_@;vu@:ﬂ %n_rmWEE%Ewwmmﬂuo_lﬂ
IR e ¥OLFZToOTET TN TR
= M P W XN F 5 q B oo
R cT2*35Ipfsgg
Jnozmr»_b_m% n.:miﬂ%]ﬂﬁ‘ﬁ._l1ﬂu¢|
T m T HE TR W C Gy W
Trx® IRl SN - s PR
N e £ & nrox ol
Ea = = VE A Tl o of
Frpcl e L L
—_ - N o
Waumw:,*ﬂﬂ im_m}ummdﬂﬁ%ﬂu%%ﬂ
> _ : i
R & F xS er ML TR
fo o T T ) R
I N LUy T oM E X
J o * = 7 o ™ 5w o o % . T I
oo =K B o 0 <= = X oph NFoph
— O]LUZI < = AHOE —_
" G- T L S IR S
S ) 1+ T o N 'y o
SN AR T B T N R OW N

]

=
-

Hel

=
=

RIS

A
AR 3 B5 8 ARk Aol

1219

&

A

F A

o
o

Aol 7F ehdA] et
- 270 -

}

o
pal

ol Foizl Azt A=l o

o]

]
L

.

L

%

&
T

°l

[e]
-

9]
ol AAEATE Al A=l

ojn] o2 A

7
&



\
sf

0
g

AR

& T{El 0jxl=

OH

[13-14]2 =] g At 2 4

+

o
Bl

AE H2E 22 o

BN

ol
o
-
Az

3

ol
Mo

3

X
M_a

ATl

=

A3l

g

B

—_
o

W

o
o}

A

a4

o}

K

=
%0
=

X

X

njJ
uy
r
iy

3|
pod

9& A

=
¢}

7k

s

W, g7ke] oo we ®a

Azt oisol we gaA Jepdd Aoz sute 9w

s

A oo o

Aok 74, e AN AT FAHCR dn A

=
T

Az} o]

z:;}

el

B 2WolA dett, ARAT e o A7

o]_’\Li,_

o vel o 5

At

L
R

27e]

2 A7} A,

—_—

A7} oo Aol S 19

Els

ht s7kel ool o

S

g2

g7le] o

!

=
al

Hlmol N §AE AT e

o
=5

Abgrel el

o
L

%o

o]
=)

3k A2t Al

oF
w
B
B
o
plo
ny
iy

e,

w

Jepde) ol

£

or

- 271 -



eIX|ntet, M256H 3=

7Fs7deol sirh & AFelMe a7t 49 £ oo tig 2zt

o] 28X 2 el Hlal ], vl T 54 Al
= Uehdnh 22y g A dTES ved EH?“ &l

° AA FeETE g 5 oA

Hagh = IeH18-20]. %iv‘}*éol

CBAL AR d= o] A AR AN

b 2 A7 A skl el i

AAsta S71e i, mlezkEel W ¥ Y2 olelE

Aol At 5o 7412 gl Ade d 15

Hed FeHe AR dAE A7t e Aotk

Ql Fste] 542 1HE o And F 9l

Fol M dEETE B, 7= wiAd Hedve

il

39

oY i
e
o

—1\1

o

B
do

&’El
%o o

>

o

o}i

S,
e

=2
m
ofy

ol
ok

2
o rlr
oM,
o
lo

il

o

D) mg: R
O}lu -
Sy

N
B[l
dpmt
o,
i
B9
<
e
i
tlo
2
i
e,

il
o

1

o

(¢}
Norro

o,

ot

9
k=)

2
2
=
it mo w2 ML e 9

I

=
ful
B
ko
rr
Mo % i)
_>,i

Jo 1B
i
o o
o
Nt
o

oo

I
o
lo
f
i o S
W

rr
Y,
A
=
>,
>
>
2
re
-
o
={

oz

Fole oleid Aot YAtk 2%E wng u A9l oldg e

FEAon BA] glol ZAMOR SeulA Pt eHoly’ WAL @

A7) A3, olel U Aze] 2 vhgel A% $A9 ol FAA

ool TS FAPTE ¥ A7) Avhe AT 4FER

2 si7le] ool Ajze] Azt WA WA Feolehe

W@ 8 AAel Bk

Aol Aol ol 44 AAztel TS B =aE 4 Aok AL
[e)

335 oldlel AFE F8F AFEAN W2A

M 22 v oy ox 2
_,é
o
1o,
e
g
o
i
=)
Ak
—{rL
Shd
2
=4
e
N,
ol
lo,
B0
o
N
-
o
ol
2,
_>|:
-
I
v
2
,
p

3

o o

=

=elAo s Mgl ASde et F 7HA A4 ejo] b’k B A
7+ A, 9AA A]zpu A 2ol 52 pupil dilation)e] doju
[24-25], &5 2ol Amst olojxl= A7l that o 4A A zh AIRE Zhell A

o] Uehdths A3t Bad o dokes) EF APeEE ZHF A7
(

E R M WgeR A48 Ut dud 4% $a943

- 272 -



AR - A2 - LM / 01E0) chet M2 sple| EH o|=0) st X0
SEHS DA FY3t A2 Al 97 25 TE0) 0lx|s g

st ]2} A Z k-5 (microsaccades)] o] F oAl Ao 2

= dEsitte A7t Busr)e siRtHee] B ATl =
g A AH Zol F e Tkt AAA A Tt vYehe AREARQL ARk
WSt T UolrbA, AlAS & 5§29 okd oigh Az wgt

= R
o5 24¢ B 9A9 & Arke WolA J1E @7 Ans AEAY o

A%E 249 WP

o o o ox

A
l-«O
-4

R
re
vl

=
N
EERN

2 ore o

4 w2 rr
19
o >
=
Jm to
oy
)
o 9
od 1o
(o
g
=%
[e]
T Lo
- =
H%: 2
O
2 rlo
oo 1
i)
fo 2
)
2 rlo
o
» o
re N
4
ux@ 4N
o oy
(o]
I
o

2o ox
X

007)NA ANE, $He] FHE T B
B0 FHR NI+ Foe B Fohe, H2A
el 71 Ao gAY 5+ Atk =G 484 2 9

A BARE A Adelt Aol B9 FE AX B3

AZe] 7] Agle] P v]A 7 )

£ el
=
3

o *°
@
2
@D
-,

N

>
o
fodl
32
A
[As)

R
e
2
r ¢
oy
-
Ho
oift

©
2
T

et
D)
£
52
e
i

=

T
i
Y
Ji]
i
EY

(1] Doane, M. A. (2002). The emergence of cinematic time: modernity, contingency, the
archive, Harvard University Press.

[2] Braun, M. (1995). Picturing time: the work of Etienne<lules Marey (1830-1904),
University of Chicago Press.

[3] Kim, C-Y., Blake, R. (2007). Brain activity accompanying perception of implied motion
in abstract paintings, Spatia Vison, 20-6, 545-560.

[4] Goebel, R., Khorram-Sefat, D., Muckli, L., Hacker, H. Singer, W. (1998). The
constructive nature of vision: direct evidence from dunctiona magnetic resonance
imaging studies of apparent motion and motion imagery, European Journal of Neuroscience,
10, 1563-1573.

[5] Born R. T., Bradley D. C. (2005). Structure and function of visual area MT, Annua

- 273 -



QIX|nfef, M26W™ 3=

Review of Neuroscience, 28, 157-189.

[6] Everatt, J., Bradshaw, M. E, Hibbard, P. B. (1998). Individual differences in reading
and eye movement control. In G. Underwood (Eds.), Eye guidance in reading and scene
perception (pp.223-242), Oxford, England: Elsevier.

[7] Everatt, J., Underwood, G. (1994). Individual differences in reading subprocesses:
Relationships between reading ability, lexical access, and eye movement control, Language
and Speech, 37, 283-297.

(8] Rayner, K. (1978). Eye movements in reading and information processing, Psychological
Bulletin, 85, 618-660.

[9] Underwood, G., Hubbard, A., Wilkinson, H. (1990). Eye fixations predict reading
comprehension:  The relationship between reading skill, reading speed and visua
inspection, Language and Speech, 33, 69-81.

[10] Altarriba, J., Kroll, J. E, Sholl, A., Rayner, K. (1996). The influence of lexica and
conceptual constraints on reading mixed language sentences: Evidence from eye fixation
and naming times, Memory & Cognition, 24, 477-492.

[11] Chincotta, D., HySna, J., Underwood, G. (1997). Eye fixations, speech rate and
bilingual digit-span: Numeral reading indexes fluency not word length, Acta Psychologica,
97, 253-275.

[12] Rayner, K. (1998). Eye Movements in Reading and Information Processing: 20 Y ears
of Research, Psychological Bulletin, 124-3, 372-422.

[13] Charness, N., Reingold, E. M., Pomplun, M., Stampe, D. M. (2001). The perceptual
aspect of skilled performance in chess: Evidence from eye movements, Memory &
Cognition, 29-8, 1146-1152,

[14] Savelsbergh, G. J. P, A. M., Williams, van der Kamp, J., Ward, P. (2002). Visual
search, anticipation and expertise in soccer goalkeepers, Journa of Sports Sciences 20-3,
279-287.

[15] Williams, A. M., Ward, P., Knowles, J. M., Smeeton, N. J. (2002). Anticipation skill
in a rea-world task: Measurement, training, and transfer in tennis, Journa of
Experimenta Psychology: Applied, 84, 259-270.

- 274 -



[16] Causer, J., Bennett, S. J., Holmes, P. S, Janelle, C., Williams, A. M., (2010). Quiet
Eye Duration and Gun Motion in Elite Shotgun Shooting, Medicine & Science in Sports
& Exercise, 42-8, 1599-1608.

[17] Nodine C. F., Locher P. J., Krupinski E. A. (1993). The role of formal art training
and perception and aesthetic judgment of art compostions, Leonardo, 26, 219-227.

(18] Vogt, S, Magnussen, S. (2007). Expertise in pictorial perception: eye-movement
patterns and visual memory in artists and laymen, Perceotion, 91-100.

[19] Pihko, E., Virtanen, A., Saarinen, V.-M. Pannasch, S., Hirvenkari, L., Tossavainen, T.,
Haapala, A., Hari, R. (2011). Experiencing art: the influence of expertise and painting
abstraction level, Frontiers in Human Neurostience, 5-94. doi: 10.3389/fnhum.2011.00094

[20] Brainard, D. H. (1997). The Psychophysics Toolbox. Spatia Vison, 10, 433-436.

[21] Pelli, D. G. (1997). The Video Toolbox software for visual psychophysics:
Transforming numbers into movies. Spatiad Vison, 10, 437-442.

[22]Thorpe, S., Fize, D., Marlot, C. (1996). Speed of processing in the human visua
system, Nature 381, 520-522.

[23] Benjamini, Y., Hochberg, Y. (1995). Controlling the False Discovery Rate: A practical
and powerful approach to multiple testing. Journal of the Royal Statistical Society B,
57(1), 289-300.

[24] Hupé, JM. Lamire, C., & Lorenceau, J. (2009). Pupil dynamics during bistable
motion perception. Journal of Vision, 9(7) artide 10. doi: 10.1167/9.7.10.

[25] Einhauser, W., Stout, J., Koch, C., Carter, O. (2008). Pupil dilation reflects
perceptual selection and predicts subsequent stability in perceptua rivalry. Proceedings in
the Nationd Academy of Stiences USA, 105:5, 1704-1709.

[26] Laubrock, J., Engbert, R., & Kliegl, R. (2008). Fixational eye movements predict the
perceived direction of ambiguous apparent motion. Journa of Vison, 8(14) artide 13.
doi: 10.1167/8.14.13

139384 1 2014, 06. 27
HAZAAZQ : 2014, 08. 18

- 275 -



QIX|nfef, M26W™ 3=

(Abstract)

The effect of art expertise and awareness of
artists intention on the patterns of eye movement during
perception of abstract paintings with implied motion

Ji-Eun Kim Eun-hye Shin Chai-Youn Kim

Department of Psychology, Korea University

Artists such as Duchamp and Balla tried to portray moving objects on static canvases by
superimposing snapshots of moving objects. Previously, our group showed the influence of prior
experience on brain responses within a motion-sensitive area MT+ to abstr act paintings with or
without implied motion. In the present study, we went further to investigate whether the differential
MT+ activation between observers is originated from differential eye movement patterns. Prior
experience was defined operationally with major in art. In addition, we examined whether perceiver's
awareness of artist’'s intention concerning the implied motion, as well as expertise in art, affects the
way he/she views the artwork. Results showed that the number and the duration of fixation on the
abstract paintings tended to differ between participants based on art major. The awareness of artist's
intention was not related to such differences. In contrast, observers' awareness of artist's intention of
implying motion affected eye movement patterns in spedfic regions of the abstract paintings where
the motion was portrayed. In other words, observers with awareness focused more on the parts of
paintings portraying motion and moved their eyes in the direction corresponding to the direction of
moving objects than observers without awareness. Expertise was not related to such specific eye
movement patterns. The present study implies that art expertise and awareness of artist's intention
play differentidl roles in observers perception of paintings with implied motion. Namely, it suggests
that expertise is related to the overall perception of paintings, while awareness of implied motion is
related to perception of the specific spatial information in those paintings.

Key words : abdract painting, implied motion, eye movement, expertise, visud awareness
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