Y

¥

=
T

%
3} & ATet A7s

k13
o

L2

w Al

i

©
=H

& T&o] 244 Az v
g

The Korean Journal of Cognitive and Biological Psychology

2013, Vol. 25, No. 1, 61-73

S

o]

x MU ELETE ® DY znn
oo T RO F W W i
M2y =2 1T 3
= K 2]
ool ooy N g -
oy TS m B o NN K =
,ﬂﬁcplyﬂ_lﬂ_lxtaﬂkﬂ\m P,Aon
FO o Pk By g =
T R~ - "
1%éu_ﬁeaﬂﬂﬂﬂﬂ i
iy B! = | = W oH xR o <n
zrihﬂrmumndulrﬂmchW. o
oy o o o B <A o
o o»]o?ﬂq&or]_ﬂh %
Bog oW CHE RS =)
PREBE LI TN p < i
wuw & “ ml b ,ul O_E d:..L L_L EO O_E
N L e o
oW R 2 X T 2o W ol
R ofw = [ ol o
—_ O_ .._t :.L 6N =3 EE L_L o oT_
R R SR KIS L S i
R E D o K
‘q —_—
F B oA X ET SN =
Ry o= B =R TR T
TazhEvesEe s L
o5 = d oy ° N
LETET AT B, TL u 3
A N N Ko Y
sy N o I N i
WER yopmok WP ¥ g
,u|cT R ‘m_u = = ot 7¢LM .7_m_. w
RN - S =
or o 9 — ob = pa R
Moo X {F° N
crzed g F -
40 T %o o o ~n M EORS z el
o ¥ XA op o ol
JI m° A‘f T uH RT =
Hom & 5T o o ® o B =
Wﬂ ™ OB o El 1__/| e E.A o i
TREEN TR :
° G o S Ly
e S IS s R o K- iy
c
*

- 61 -

W A5}

1

°
<

ach

s

D eAF e

songjoo(@snu.ac.kr

A

]_

&

]

E-mail :

|

R

of Al AARASIA 22
A

t



(Ernst & Biilthoff, 2004; Jacobs, 2002) 12]iL A|

=

o

=

.

HpZ A Al A& o

OIX| U ME

L

pu

o

k=l

T

| K| :
7}

3

),

o]

dlejs
727k A2

=
o

t

™) R B KW KRR T R P T W RN Mmoo
jr D e — — —_ < u
TE FORBRE Ry TR T ot T PR
TaoT e BT T n Oy DT TR
plo N KA of oy m N = T N No— — % — o B’ w ol W<
o = 2 po =x Ne 24y o oY ooy & 8 op 2 o T oo
S o o oR S = <N o RIS o K % Em o_| )
—_ _= ! RS N X
S5 PoteRRAEegtmoCar o ledep
g o) T on How e — = T ACC N N rﬁ 2 2} Mt
g o ) I~ n oo ] e S
m%%iaﬁﬂﬁos%Woﬂaﬂmwd»womﬁ%%ﬂmﬂﬂWﬂgi
I _ s = 0
&E%ﬁ@%%%%ﬂ%ﬂi]@ﬂowmmm%ium@mﬂ,mﬁ%
< [any o Fe) 3 )
N Moo Aws 5.0 & o™
g 5 M o K ot GG M oo o M
E L O* ..:L o O#E o X — 3 B o Eo HL ,_lryl xo% jo® ;OL Gl EE
£ N et K o o|/ o B ool oo ™ WM
8 oy ® X @ nr P oy WO T X — MW E g P E - 0y
SV LT T xpal Yo ses L 53iE _s3P e
T T e m T L, E s L BN PR S X
B B M T e e W oa XN T B e W E e
G Mo o ‘o Ma nrA ° = o o - ofy - oh o R 2 e N K
I S - AN R ) S B B -y
N w 4o o m o o] W oor B N W ow ol W B O A B oW B oo
WP TR ENT TR WD R E AT AR oM o o
T W T . — & 0 T W OF ORI " B LA T gl B
wmow o= N I T A ~NToop Ru o =
¥ X — T — iy o ~n T o gy — N Moo B K W
o for K T e 2 x WX N E ) 0 o
W T ﬂ.u.hou‘unt_/77X,o| JI.A]LIEOOE N o N
o o PR E o om oy oo i N R
Hoo 0N o3 g kg o) X T W O W N ~ NN g
N * N o T _ g mEN TN
. A mr o iy T ~
R on mr N T o_° = X
Eameoe BTN Eas JehsCzlale
T E s T T T oo B om 2T WT oM o
PR 0N ET DB L H P PRy W E X
o R - NN T = G KR
P A S O B B R - B
q O# HL ﬁM o Lf o ) KX N T ) m_u o5 E‘.* DN . o
i o = o =0 = !
o KR G L VA s = X T C R 7 o
qoﬁﬂo T T N w ° ow g < T %duﬂ L
A I - s B s o Y hAT g
Nttt i E R RPN s
PE oy om oo i S g P TR TRE T 0Ky
T EBmwT EReE  WMT FORTOU LR W ogm
T W H o ST T S H N T W R

Hu and Kanill

)

£2ele] #AF F-A|(aperture problem)

[e)

g

(2010)

62 -

T

AN el o
& 5o, 4|

=
=

A9 A, o)A Aze geA A

o4 AT

=
=

L
pu

1}

xR

)
Aol A% g A



BT T ERETETET .
q OTu . ZI 0 - M.uﬂ._ Mﬂ ALO T EO ﬂﬂ
B E T il o ~a B
N ook = N B R o =
2 S oﬂ_ " o Uo ® o o N o
WI oA Ea ojp T 2 mﬁ ,ﬂrl
ooE R o) = = i e GO =R <
SRR R O SR
‘.:L N HL e o N _ B ,H.OI — ﬂMo Ml =
ml ok WL@QCTMMAﬂE o Tk
of M = ~ WE N R :% ;o_u ] -
_— o — Mo & K =y plo X < T W o
g ° _6 ? 0 —
o T H .o m W P o
— n O# El — 0 At <
SR ’ oM R )y
~ =g o B o o— ~i ® g
NN o N ) o Moz = i
- I A s =X S
o Eo ‘:AI Q E Eﬁ = .M.H 3 El O#E
e~ k) No &= = - = o
o N _ = = ) U‘.*
TP les = o
rE BT iy W Rr
DRI EE B N e oo
FA R S A L i d
o O T s ) E —_—
ke T e ERE Sy kT E
= R uh 3 L o X X l
X ] P = 58 H i o
FE T e S - - e = 8 & a WU
o o W = %o = = 8" G
o o 4 T Ar > T o = g o o
Ko X s o = sy % F or
R TR CRL 8 o
ko LT T pPER oy T L
e w I W2 3 b on oy
Py o TEORTTLEE T
LR T A R A R
o 3 ) nm._ = ‘oF  ofn %_v I o] =
S " RT 7S T -
O T e R B R
G = o W call E 3 oo Ml .
) o) iy o |
RN g T A S - -
Him 4 Nomo = =N O oy B oo
_ o X ofn T W B o ' ol < o
%%a]%%@@% moumcr%%n_%ﬂ
e R .0 ol = | -
> Toeow X T W wu 5 oW il
- ﬂW 10_.M ,ul 5] ﬂ@! K = oK A_ =3 ,_Iq_./l
TE D o7 W £ F o R ok o T oup

gl
=

P

sk

S

]

1

&

g}Ajo]

SECEERE

L

pu

A
Ll
|25

>
1

=
T
pzs

h=3

Ace Ay A=A gm A=

L

149 |y o
Axbe el AY A AHo] A o]

o] m}

Ly

=

fol 4
3
A

&

-

=

=
=

L

04X}

2~
T

k

=

P
= LTPNE

slal,
A
]‘:]_!_

=
e
- 63 -

]

A

5]
==

of 7leiAl= HE

4=
T

3THGandevia & McCloskey, 1976;

2]

1

=

ol et

.
o

7V
7t
K Gibson, 1966).

Gibson, 1966; Lederman & Klatzky, 1987, Wolf
3|

et al., 2009). AA|Z, ofjnj
o] t}(Shimojo & Shams, 2001; Watanabe, 2001).

LA

13
=
<
RL
ol



OIX| U ME

NEILEINE

=

t

;01_

22

=
=

4, 7]

i
EE o«

EQ] “m”

eAE 7R

Al LED EUHe] 3

12t A=5 2391
72l G0om oA AA]

o] ofujgt A

tis

)

22

ot 29 1

a5k

2

T U] wl Fol|(Sekuler, et al., 1997),

& v)3

SoA QES T Eudd 9

oA A7}

=

T

o
L

Zb 2(0.33%2 A9l whd, i

Atk A e AEA AAH0.38)A L BUE

& E9H2m ).

1

& A5l
A3 23

]
=

=
-

FUF okel AN AT
10.7em(10.2°) Hoizl Aol

2

al

[4 A4

A Y ER AR A, gl

M
=

CIGS
4 T
S
b
S
H o
<
~ ©
F W
T
° 7
w o gE
N
Q2
Mﬁ o
=
ul
2 )
CECY
R0 T
T
X
Mo o
B4
‘H —_—
ST
ol HA_/./l
"E xR
X
i
oo
s =
N
<
i
X -
B W
U
oa Ko

)

o]
E=3
Az

dhE M@ E 2-b), FefAe

Hek.

EA oz 7]

al

2O
=

3 0 %

o] A& =u}

J_?;
w7k gt

=4,
o
=

2 A=

Fiss1

S48 9l
e WRE 1ol
el ek

3l

A

T ZHANEH 20, FolAe BUES F

Bl
=)

olo
6o

.‘%
;OT
N

A
TR

oR

—

ofs

o
&R

i

A

T =0 =]
T &S HAES

A9 %

A A

L
s

bl wEof

==
=

el A

oldd

2]
2

o Al S FHojAtel of

- 64 -



m&o;ﬂﬁu_.@d.

T o MR 5 o 5

M_EAmo_n.N

o — .2

o - F = H

up :_.‘ oy J_ﬂ_M WM W_ Bl

oo R =0onl

ﬁnmﬁ_%uxa%_/ﬂu_

SRS =

R ool w2 U

—m ks MR D

T o o ;RIS H

¥ X

X H K <

w9 3 O | “r

® 2 o Loar M

o KR4 m N n

S b Ho i © <41 N

= Mo Yo 5 oo

%.Mﬂ_mxr_._hwué

- Ol ¥ 1o — ¢

o 3 mE_M/EAt%E F

< o o oK EE K L

RI 41 = o 10

CHR R U

/\_.__Ilmr H__..__AA_I

r ~/ ) IF &0 ol

ok K0 of o

ﬂo_:w_ﬂuml_u_ml_ﬂmﬁzo

DWIE.IH.'

o A€ g |l wdEFg s qs
5 \ P o O mo 4 51 ®
. _. WX Ma
fi] I R - =

— R s E o
3 4 qom S 0
= r— o

a yEuulg ol
oo K ™ op M

- koo gy WD s

. < KD

ol R gl oz .

@muwwﬁuam._w

WLH% el

o o RO MO TOUF W

m R B =

Mu w0 < k<

HE

=]
R

o]

&
=

3] ZHoA 2

[€]

=9

A 2" 30l ol

A

23

2(313%), 28la T A 7

o

7} A BUHe| AN T

o

oA 7H =9k3160.7%), 7Fek

t}
- 65 -

L

ju

At

23

1

14t

<
’_IT

]

ol A,

;g‘o

il 2hAle] e

Sl

1S
72
kel

B

=

=

A~
T

Mol wet 123]0] A 243)

[e]

=

L

ju

ol
% A1

d

ARl athE o}

st wAREe g, 7t
A= BF 1203

A,
7HA



100
90
80
% 70 *
ﬁo 60 . |
od 50
Kl 40
nl 30
= 20 T
g B
0
EIES e il ge]
&= RILHED
g 3. A & & xdo| o2 vts x|z

2 Th17.3%). Al ZA0]
frojm| gk Apol & Kk FQ, 26) = 1433, p
< 00l 5% ¢ A5 A= vk o] B
24 Bo fon|gk zlolE HRA, «13) =
4.86, p < .001, 7}9ve] ZAFE Fon|gk 2}
o2 Ryt x13) = 3.185, p = .007. FE3k
& Fo 203 7o 2UE frow| gk Afo]
£ B «13) = -2.196, p = .047.

A 1944, FAARe v TS HE o
T A9 wbE A7 o @ol B s,
T &2 AV de F 29 53E o gl
B3 3ttt o] Adte & F&o] 244U A
2ol S Frhe ol AFES] Aot o
] gFch(Mitsumatsu, 2009; Wohlschliger, 2000;
Zwickel, Grosjean, & Prinz, 2007). ©|9} FA]d]|
o] A¥=

A2t e

Sl BT 27o] o Be w
Yotk o1 AFE A7)
BFCKShimojo &  Shams,

>=
[€]
Ly
. I

2001; Watanabe,

W)

25 o] Ao vk E2Le A A
= =
=

=
B St

=

S TE WA, wkg Azl o] F 1
AHer 714 S 7FeAdel sk 22 2
ol F A T ooz o] A ew
T A wkE Az qgeAE & w9l
At Ad 29} 30Me ol5 LdotrHr] )
TR A

32
T

o 4
of
Y

do Mo mi &
(=) i

B

o

T,

;

N

>
i
ﬁ
fF oot r2 g2 = A o

fr1 ol
N
>
_>J|_ll
N
N
>
K
>
4
=,
>

it
Arpe e 273 AEo] gl



B 2 MG SR A AT e AR e FA5] A ol
wES AU ol IR rmE G T oemd e
skl 2de v 2dew g §44

L et A% Aol 2z Folzpez Al Bl 9%

HORE The 14l W diste] Felsiel

e R DRI REE P 23 9 &9

QT @ B 4] BAS e 97 ¥

ek A W & BAe WE AZE g A7)
o ulgo] ARHAT. 2 414 2 & )

ET W KT wE 279 AL A 13 Ko, w4 2AdA A A2, Hut

SOEEER 4 230 1 g @9, 123 i
3 24o] 714 Rt} Gedn). WAEA 2

AR A A= AR Bl A A & B 2R Al frelsd,
st frdd Aole A9 194 F &% F2 20 = 8

Am AuAe 2 diildl des AR o 2% Qe 24D fen@d Aels
LT B AS5s ¥a F &S Y EATh ) =3

ARLR Heoters FAT F7HAL, of 3 T AR Aolrh fefu st
AL Rt AAstelth A9 1eME «13) = 388, p = 002 AZAR, HH =
Hutarehs B0 AHAM £ 9l A Ui 245 Aole fefnlEA 2%k

AR, Foizbg e of AR Fosiilrl o «13) = 127, p = 227.

100

%0 x
w0 r r
o
&5 70 =1

n,s

0 e
o 50 j
LI T
nf 30
=

20

10

0

gt = et 213ts]
(H=8l= %)



OIX| U ME

NEILEINE

=

t

_,o|_

gl

)

~

Aol gl

BEE o] f=E Al

Ael7h gtk g2

Els

o]

A

b erech

o ATE A3

the

(Mitsumatsu, 2009; Wohlschldger, 2000; Zwickel,

et al, 2007). 1ZThH of B A3 Az

Sk

KN
=

[e)
2 N2 E

A

e

Ag 13} 29

04X}

147 dy

=h
=

Aofaksik

o] o] Adl

SHA
5}

o]

L
.

Aol A g A=l Ao,

P gske7k o A

AT A7t AA 8]

2

RE =7k Az

A=

oA A
Lol A

= A
- -

ol

ol A

It el

ek

R
<N

il

1

20114 & ot

3]
S wrE AZ4d Byt @4 o =4 A7

Al
=

ot

HolAE A

ol A

e

N

7z

dl, ©]

A = =

ol ===

HiA Al Hw a2 G dojA &
At} a2jee, A3 304 o] 7}

AA|

2‘701:

A=

olg}. o

Al

K
W

oz A

SHAT

| A&

3

o A7eTteE &8 A

=24
T— -

vt 2

wr

ol
<

Aol 12-243] 9]

4%

o FelEe

oA, AzE & o] el A

43

o]

ATt whebA,

I3l

Ag e el T gl Aekd w

Al ol ATk

A A

- 68 -



2 % &9

A a9 5ol gofEo] Slvh AlZbA W
s A Hlee HE 2ddA P =%
(46.6%), 71 th&o 2 713" Z7A40.2%), ‘H|
HE o] 7P Wkth23.6%). MBEA 2
I Al 24 g zlolE HAUT, F2, 26)
= 811, p = 002. 7% ¢ A5 AH= HF
213 RS 200 FYnE AfolE B
o} «13) = 4.66, p < .001. ‘H]H=Z=3F T}g+
8" U= Aolzt ofn] AT, «13) = —
3.06, p = .009. ZTEAT A== 273} st
8" 219 Aole Fom g, «13) = —.90,

f

W FadA%, AAse A uE
=
<

%o] 92 W foval o

(E
of
ol
é
n?L‘

‘5‘}%15} HHro] whshd, o] At

=]
L
& & Aol A B A4 Eo

wol|% Sk AR, HE B 2o
=]

A2 WS Azee vgo] el 24
B BAE 99T Hgol, 48 1, 2014

Az Ausk Az
Zoe v A2e

Aol ohrt. oA
TolA EA B ste &F A2 93

100
90
. 80
£ 7w
ﬂO 60 [ s I
ol g T | -
S .
m~l
=
20
10
0
= HE= JHabs]
a2l 5. &Y 39 Zalz, HHE X|Zke HIEO| M 7Hel & &
ZHof| w2t MAI=EH e EEAE * = p ( .06 FF).

41 it &Y R odl



aRle] Z3E Bl HES Al <7t 9
o F8 AL A 7R gokd

A, & 3534 & 49 g AL
EE52 fdsted old A7 A} AR
A 2] 5} THMitsumatsu, 2009; Shimojo & Shams,
2001; Watanabe, 2001). =, & HZ& A|ZH3

WES o Yo fudt

29 A7t 74

=
[¢)
waged, dg 5o Az 27, Az

21 2% = 1 bl ) 1

A7), Z23 A25e] 2tk W, ¥ A7
Avke a1 BAA Aelt BRA 2 47
A ARAA AAE AldNE Lojta

Aele AzA B3} Az B w4
o

o INE ‘¥ FZ3Kcommon
1990, 1997, Wohlschlger, 2000;
Zwickel, et al, 2007) Eolu EE PFE AY
(action planning)’(Wohlschliger, 2000)2] £ ©|
st o AellA YsAIAl &t o
of &g I A T2 AE 20 HE
glo] "= Aele F Eo] FhA HEot
Zro] shHel AAE 7 Ao 22U
H-EA717] oM d
& T 77t kel TR o

coding)’(Prinz,

rr
ot

T Sled,

At 23}, Wohlschliger(2000) O+

PN
T
oA, Bl AZH £29 Az A 2t

4
AToA, FIAE wF % Ho] §7o|

7] AZ] Aol Alel & 4 2w 9

Q3 sk UgTh tgol, B AgelA
FAAEE T £ §doled 2 ddes
HusA] gt &2 HEe 5] A%

T
A WEE e e %9 Ase oA
g% ¥ E(action capture) T
2o ol A7t A3

vl g0l gl
Az AF Azl BE &

Al oA TE A
A B8 £7% Mgl
BA9) 490 P doluke sk, ol
499 fAp} Bee 2

B
AN BE AAY A7 ARe] & £2

- 170 -



Fo
0x
I
~
b
o

bal
°
oo
ikl
0
Ral
N
=2
=
Rl
rr
02
0ot

L ATk olek @,
Aol BAE BRI} A
Q - S0

=3}
=
M ol A Eo] dAE AY

Helt}.

SRS

ol

Blake, R., Sobel, K. V., & James, T. W. (2004).
Neural synergy between kinetic vision and
touch. Psychological Science, 15, 397-402.

Ernst, M. O., & Biilthoff, H. H. (2004). Merging
the senses into a robust percept. Trends in
Cognitive Sciences, 8, 162-169.

Gandevia, S. C., & McCloskey, D. L. (1976). Joint
sense, muscle sense, and their combination as
position  sense, measured at the distal
interphalangeal joint of the middle finger.
Journal of Physiology, 260, 387-407.

Gibson, J. J. (1966). The senses considered as
perceptual systems. Boston: Houghton Mifflin.

Gottfried, J. A., & Dolan, R. J. (2003). The nose
smells what the eye sees: Crossmodal visual
facilitation of human
Neuron, 39, 375-386.

Hagen, M. C.,, Franzén, O., McGlone, F., Essick,

G., Dancer, C, & Pardo, J. V. (2002).

olfactory  perception.

Tactile motion activates the human middle

temporal/VS ~ (MT/VS)  complex.  Eurgpean
Journal of Neuroscience, 16, 957-964.
Hu, B, & Knill, D. C. (2010). Kinesthetic

information  disambiguates  visual  motion

signals. Current Biology, 20, R436-R437.
Jacobs, R. A. (2002). What determines visual cue

reliability? ~ Trends in Sciences, 6,
345-350.

Lederman, S. J., & Klatzky, R. L. (1987). Hand

Cognitive

movement: a window into haptic object
recognition. Cognitive Psychology, 19, 342-368.

Long, G. M. and T. C. Toppino (2004). Enduring
interest in perceptual ambiguity: Alternating
views of reversible figures. Psychological Bulletin,
130, 748-768.

Metzger, F. (1953). Gesetze des Sehens. Waldemar
Kramer: Frankfurt-am-Main.

Mitsumatsu, H. (2009). Voluntary action affects

bistable

Perception, 38, 1522-1535.

perception  of motion  display.

Prinz, W. (1990). A common coding approach to
perception and action. In O. Neumann & W.
Prinz (Eds.), Relationships between perception
and action: Current approaches (pp.167-201).
Berlin: Springer-Verlag.

Prinz, W. (1997). Perception and action planning.
Eurgpean  Journal —of  Cognitive  Psychology, 9,
129-154.

Sekuler, R., Sekuler, A. B., & Lau, R. (1997).
Sound alters visual motion perception. Nature,
385, 308-308.

Shimojo, S., & Shams, L.

(2001).  Sensory

modalities are not separate  modalities:
plasticity and interactions. Current Opinion in
Neurobiology, 11, 505-509.

Watanabe, K. (2001). Crossmodal interaction in

71 -



humans. Doctor, California  Institute  of
Technology, Pasadena, California.

Wohlschlager, A. (2000). Visual motion priming
by invisible actions. Vision  Research, 40,
925-930.

Wolf, J. M., Kluender, K. R, Levii D. M,
Bartoshuk, L. M., Herz, R. S., Klatzky, R. L.,
Merfeld, D. M. (2009). Sensation & Perception

(2 ed).

Zwickel, J., Grosjean, M., & Prinz, W. (2007).
Seeing while moving: measuring the online
influence of action on perception. The

Quarterly Journal of Experimental Psychology, 60,

1063-1071.

1AL TESF - 2012, 12. 6
FHLILHS - 2013, 1. 27
HZAANEA - 2013. 2. 20

-7 -



Al elgs] A A A=
The Korean Journal of Cognitive and Biological Psychology
2013, Vol. 25, No. 1, 61-73

Changing the Perception of Visual Motion by Hand Action

Songjoo Oh

Department of Psychology & Institute of Psychological Science,

Seoul National University

Tests show hand movement and hand touch influence the perception of visual motion. However, previous
studies tested these two factors independently. This study examined how differently participants might
disambiguate ambiguity in visual motion with simultaneous manipulation of hand movement and touch.
While participants observed a streaming/bouncing ambiguous motion display, consisting of two disks that
moved horizontally, they moved both hands toward each other, along with the two disks, and either
returned from the middle or continued, crossing each other, either with or without the hands touching in
the middle. The results supported previous studies showing hand crossing induced greater visual streaming
perception, while hand touching induced greater visual bouncing perception. However, when both cues
conflicted, their effects decreased significantly, suggesting kinesthetic information and cutaneous touch
information additionally influence vision. In addition, the results showed hand returning, alone, did not
induce visual bouncing perception, suggesting that kinesthetic information may be effective only for

motions in which an object moves along a straight or smooth trajectory or only during initiation of the

object's motion.

Key words : motion perception, touch sense, crossmodality
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