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“gAolem A|zlol gk el A
Zrele™ gFojof BTHWe must perceive
in order to move, but we must also move in
order to perceive).”

- James J. Gibson(1979,
223%).

Aze wed e g Seee 3
ol ohjel AFAcz B4 ackaa 8

Asto 24 3o FQ3 AHHBE A FEste
ZHgole}. J. J. Gibsono] AJE] &2 @5.‘% =
g Zza bl o] A7y PFYE =

ok 3} ZTKGibson, 1979). A|Z+& sg_c'qi_a_ o
=stal 9] @JJ& ols) wWalat} wWalg
A5 7A@

o
u
-

o2& A7} esE gk © 2 A
W35)7] wjFolth ©E FHOR, Jirtol

e gde W 2AEY 6 gl A2jEof
of gt 77k &A= d9lel thidel 2 7b
5780l B %71 wZolth(Abrams, Davoli, Du,
Knapp, & Paull, 2008). #&x}7} &4 ot
B9 elwe Adstedw Akskn P U
W BAE AScka, 2 RS A |
2 e Bl A AR FHE S slofok

BFCHWolpert, Ghahramani, & Flanagan, 2001).

710

o

aeol, Agle A2 FXE )

S
ET
159 FZH(peripersonal space)’3 7R ] &

(¢}

ZH(extrapersonal space)’ & & U=THHolmes &
Spence, 2004; Rizzolatti,
Gallese, 1997). 7AJIFH 7hE Fo e AlA)
7 A4 Al N9
WezE &3 o] B2 4 gl A A
e AR st A
spacer's} ek, 7115
_/':

4 248
o
=

Fadiga, Fogassi, &

I 7Hpersonal space)S

3 7Hextrapersonal
A A=
B, o] Fitd
71 tH(Gallese &
Sinigaglia, 2010). L] H]EH M) Fito M=
w9t dEs HI ] oHTh &
< 249 EAd kA ge g, &3 T
= AHgst] il FRte] EAlE XAshe

o o

EAE 4
7z

it

T Uk dsole] HAEEI A (premotor cortex)
I S5 9% (mtraparletal cortex)©f| A] %Zﬂ_%

T F 2 (multimodal) FHES AT F3H
o BxE 77t gre] EAS uk FTHColby,
Duhamel, & Goldberg, 1993; Graziano, Yap, &
Gross, 1994; Hyvarinen & Poranen, 1974;

Rizzolatti, Scandolara, Matelli, & Gentilucci, 1981).
o] 7HE JTO]/] *ﬂ"ﬂ 7WhE = Al

\__EI_

=
o] gut F4 ]Q](retinotopic) /\]Z} a7 7}
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22| ThsA0l olat Zi0lel BZkel AlZ DIZE BiAl

23] gEa

Aol2
B 2=
oo, SN eden U H3
Aot Beel el Foe A4S Zo
£ APk ARl Agke nolAy @ A
glel Mgt de2 Hole 797 ATHCowey,
Small, & Ellis, 1994; Halligan & Marshall, 1991;
Reverdin, & Landis,
1998). o|A @ 2742l Sl olF @l

Vuilleumier, Valenza, Mayer,

2](double dissociation)7} FAETI= APLL A
2 Btol Agel wet A e 4732
ool SYde nAHw UL s A
A

add® EFeta It vUre Ve
23w Fo] otk AT Fe B
A7} 278 AeTez 3} 2 2o

S THHolmes & Spence, 2004;
2004; Maravita,
ATEE ©F AHgo]

Maravita & Iriki,
Driver, 2003). 13}

Spence, &

st AEA, A7A84 23E Haus|grh
aﬂ% £, Irki (19962 H5ol|7} 71 2]

Abgate]l ® Agle] EAE A tE B
o]—_r?ﬂ_;] A(intraparietal) FHo] WS =33}
Aok 01 THES £9 F3ol ®kgshe A

&-ZH(bimodal  receptive
filds 7HA3 Ak ZHE AREs] A,
oFWY F8 AAE T2 £ ZA A
gE ek 2y 4 295 5

M ALgEl BW o] Sege 2 T

FA=7A A SAEAT. 5, Dol H
£ 2918 AN Aoy 2
°o|th.

AR =7 89S ARl
AP e B2 = 9 THBassolino, Serino,
Ubaldi, & Ladavas, 2010; Maravita, Spence,
Kennett, & Driver, 2002; Serino, Bassolino, Farne,

& ladavas, 2007). 3+ AFA] Hrlxl= 0E

&9 7l 7t ASAE D A71E @)
= ZoF e 4288 E9 TKBassolino et al,
2010). 2GS 9E2& ‘%01] A 2T A A

70 cm Holzl R
2-3)7] ow 3o ﬂy}x}:
E3S Wi speld &

< E4 A5E o Wy FES F °1D}
a8y Rt AFE whesE A}B—E‘M

e shile) fg-g 2 & Qlom(as
A RES QA &8 YHd mE F7t
W A Aolzt Atk whe-E 24
gto] ¢ F3tel A9 s ¢ A HAF 2
€3 BUE Alele] A=A A7 AR
Aot} o] ATy} B3 In2e He =
T ARl ARl de FEARHE H A
o &, W Fe] A FHEIF dEARR] A7
Zv] Edtgoamn 27+ weke] g3t A7
= =Y F M

A8 A7ES T, AL I W
T Ale &3 2o o] AbEge #E
Zke] 8¢] 7FsAd(action capability) S WF gt

=
W Ad #AE B

Eolut o] B U=

A7y 2248 Aokl 1 EAVE 93¢
Aolel Fihe JlsAem foFH )
24 gt g P9 7Y Zd
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(crossmodal) 7+Z}el =

o]
zrel A7k ARl dolue WEE WU

AESA @yt o FAs ddd 49 9

Se URE Y 2PAE FHEdoR
AgPere BA7E Ak A B, Ak
B4 9ol mARE Be) 4AF Evbete
2 4% ug ARPes 4T 9 By

A7 A 7MY B g a(Wiee, Proffier, &
Epstein, 2005), H%= A¥d e H4E A3
Loz 72 wEg #olA EIAHZ H]
= W A9 At ¥ v Ragd
(Davoli, Brockmole, & Witt, 2012). ©] AFEL
AR stdw AYE FEA A7) o
o, 2 A2t A7 3pge] Wgte] 71l
AA, Wk Aoy 71ee] & W=
A &7 o} ¥ HCooper, Sterling, Bacon, &
Bridgeman, 2012; Durgin, DeWald, Lechich, Li, &
Ontiveros, 2011). T o}l o] dFEL A
249 =ya] codod AAAE 8
T 540 =2AZdE Hde 21 3l
(Firestone, 2013; Firestone & Scholl, 2014).
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ol Ardshalnt. IRERR
e 42 Fde A AT oA
Bl ARE ANE AR mEA] gobA
Nee 7SR A=A, HE 7
T oAde 7RI, Be bR #d
AL 23 AU, BE AES Ut &
T wEAHe] Aot 49 F A
&l Arbbse] dee HHov shds A
Ao A ZES Flatlh. A7 e
2] 43l HES A3x, e

< A3 Aol 7F Tl Mk

3 369e] A

L

.o
e 77

o e
-
Mo

ju)

dell A A=A 3 F

14 BUHE Be) A5

E7 Age o

AHE 60 Hz ¢l 17 Q1

AANEAJL. F7iAbe ZUE 3o 2 HE
120 cm o7l gyrolo] & A A2 A
A a, AR AHEsl] BESE =S

Aol A A9 }9214

2) Y9 FHeke odAe] 10ola HiF Aol
A9 19~25hF o, #F Joe ool 7
Hola H Aol 234489 19~314)% Tk

> 5. v A9 FJoEg #F [ AF
ol fFowlatAl Ekd AoR JEhTh 134 =
2,605, p < .05. A& 19 A7 L =oofA] F
b At B o) E T

e Axbel wk-g- 32 Matlab 3} Psychtoolbox
& ol A= A BKBrainard, 1997; Pelli, 1997).

P& Al AR FEENT A UA

H 37izke] givjg S %Xc‘] P,

a&s—hﬁ. um o A WA AR g
A @A ol Sae B9 A
ol el Wake el AT

g 33, kA so ARl 7 o
A TS FAes o) AlF vl g
A B el AAE SARC el el
, SARCAM %ol e gFom 370
oz A=l 200 ms F<F 7H A7} AAH
ATHAH 1. F7Aks AFolyt 2 2% U
o FARE FA 7 Ax AXE 2
sttt wheo] dHHW 23 Aol 2
AlAFE A

ﬂﬂ% WA= 6 pd of B FoE 7R

=

|

ol

R

2 wakolgitk. ] ZEEE oflsh 2ol
7Hﬂ AR b4 e e wls A

W@ Lo, L) Al 2 F oI5k

Hz di¥le 20%%1, A7l @A vk
o] ZAsI] At HXKstaircase procedure)S &
o %% Al ozl AREAG. At
@ AolA] BT oe Age) A3 2w
T o) A= ¥ ZERT 122%(1 dB) T
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oasg At
a SAAH1s
| 81 5}H 200 ms
+ il | 7re R 200 ms

2 gt

2 7]
a2l 1. A 19 ofH|Y X HMil A un CfH|de 5E7io| o2 & EXaIct SAIRo| zttel
Z 7t ER[7} SAIE(+)9 ZolLt QEEof FA| ZHICK} AIRIK|H, Z7IRHS 71 m{x|7F 85
QIxlof siEtsts SAES S2ich A AolME W2 iule] T D7} MAIEIUD, i siH A

5|AH0|Qdct. AEoIM ARSE 7HH TiXI| OlE StTtol| MAISIICHHE| 22 ¢ = ABREH 40%, 20%,
10%, 5%).

= sl %—’:T—éﬁfﬂ FOARE wHTE 24 g9 Thedo] Al 24 A &

e Alde] o &3 & Adsith

ok 7HE, A HA *163011*1 AAE 20% thH] s AEAA oS SA s HE
AEo] A= tate] At Y HE B A WA dHg $3 S R gl 9%
wEhd F OHA Aol E 2244%(= 20 + 3 T 5 o] AU Azteith F HA o

20 x 0.1229] di¥] ZEE 74 Aol AAl - HY %75,-3— A 9] 1A 22o] 4w

HAa, o] AgeAE Ed g Hustd € A%

Al AR Aol A 25.18%(= 2244 + 22.44 x

0.122) thH] Z&e] AFo] AAERITE A B9 54 2z AREL Auwz
Aol el 24 ko] dHEE Al A7) OE A 3t 3AE etk

Sfreversal points) 3 WA W] WMo iH]E 9 HE IS W) Al Witk #4

Bate oHgE Fosidnh olEHoR,  FE& AAAA Fo HA¢} ARl EAS

ol Aas Bl FHE tHIFE 707% ¥ TS oFA ATk 2, 9. v Al

Ot 2ok WA e 1x

= dgehe A= iE] AER sdeA 2 e oMe
ChBrown, 1996). ©] WHg& B¢l 7Feds 3 SA] A" & S44E Uehlie =
2287 AFR g My SAste] vlmge At ANEHAG FAAE A B 2
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nasd BED 248 ARE A0, o0, A B 4R AR @A AN, A
180°, 270°Z A8 68 /)] 2= F shItt. T, Fo] AxE AR YS O]Eé]’]jFﬂ' o
ATE Bold B} Ado]x HIE 2 oxdA] W9l AAEe zo o
@ 54 BB 0l 97 ACAAT & 9 DA ARG shel Walol %
4997} XMEL = 7‘¢7}x}0ﬂ7ﬂ ZwHt} B SA7h SAe] oFme] A, on
| olEd Fa4 aideteA] e
= =9 g@elol A Al g
3] EW(“Good” EE “Wrong”)o|

4
ol
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=
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Bolo) 9 247 30 ol RN A

ABGT RS 9% P EE Qe
2
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o
32
g

WY FREE YN Foli FAAUF o A4
£ 2 oBas. Fo AU BAE B3 99 ATIAE GE A6l 32
e ofF Mo MY 2FS b $AGE AE WP 24 9ES ¥
A AL 2ofolx HHE R ol ofF A Fol @ WFOE WE glo] T HE
& FAA9 2 Ao ANAYSE.  GURE olFHG £¢ BF Aus B9
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5 5ol A9 Ao A AA PR 5
A Aol A FAZ 210° THF FE FH ol

227 W3l bl e @Al sho] A
AT W A9 W] Ak F2
FE 2 2@ AUl sdlol s v

A% w9 AQe Fagoy, ¥ 49 3

a4

=
2 o)zl Hit thu)ge Z+zt 0174 2} 0186 ©]
Atkad 3, 9. gu|g =3 2AH, D
o AEY, #FHS F Q0o = &
HPEANS ANPS v, oY Faz8do] &
Ao Folnstatt, K1, 34) = 4.994, p <
05. 4 A5 FaIet Al FEI=
B5 FousiA] &dth ps > 3. FRGOR
B 4a gu|ge] "t oAk giu|gel
ARt Zok o] diujgde] dubAel )9l

B

y

th2A] skt «34) = 1.789, p > .05.

ol HzAgo] fenglomz, 7+ gt
gz g WslEgE BAsthad 3,
SER). AR At vl A oA}

Hleg WA A7t U G e dels

)
N,
py
i,
(=
il
0,
o
&
rir
mlo
lo,
=
o
)
N
)

A

= 2189, p < .05, TF Fk-0012 M= F

ofm|kA] gkttt «17) = -0.908, p > 3.
SAZE Ak ZAA G JEe Al &

i 92 25 AMSFa #E {9 it 97
25 ARSI o Aole BAHCE £
S 89 A

O
49 479 Aol

3o
o=
Fit 37900 2 e Wee 2%

Weymouth, & Battista, 2013; Owsley, Sekuler, &
Siemsen, 1983). Wb 23 Al2] A 2pol7} F
ogujgk FFS VAU, FdE d"e] w2
B2 Aol 39 dleie] @9 vk
o dedes wgolol g aet A
Azte a3A ggity age] B3sta, 39
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ar I <0 |-
o & T-g9l 0 0.2 1
in 5
T 05 A -o-zE N o4 -
=
0.0 0.6
YRRl 0|t oi| 9 o
J7 3. AF 19 Aot e mcint zE tIF_PP-I *?s HHI01 Ex ..15} g AlZ 24 53| SMESE
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S4 M7 Bk 2Reths 95%

N,
5

L ge ¥

FA
o} 9]

g

S/ A A U )

N,
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o
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f

g AH8ste] 7]lel
=4l EH?‘& B 7Fsdel ax

A3 13 TR R, A WA
Al HA SAAE dHg S ZH 3
A= B9 THede =4
F7ibe 7 HA dAClAM 8}
+4ole MAE FYsA
s

s BE o542

1o of

Hu rulo
oK

2| 77 F(Masson & Loftus, 2003).

=

+ ARAT e e BE 84 &
QT mepd B AN e B9t
Ned 2T Wi 24e vE 499
3

FORA AN e 3e ole R
Al w3t A 'R A E FPeiin 1t
¢ IHE € 2AY F e I
Fo2 Ao o oA Az 24
o] edd 4 Sty o A, 39 Js
7 AAEGE Fefo oJgh A7t ghgo] Azt
B8 spAAZt R At 4= 9ltHAhissar &

Hochstein, 1993; Dosher & Lu, 2000; Roelfsema,
van Qoyen, & Watanabe, 2010). e} 7+ A
B AE AReEd AR dda
o] BT FoIE s1golES fEALT

I
AR A2 gHA 12%HE 23
AAle] E-gate] F WA vy
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ata 1199 AEE EA8I kel 81, 3 g 3. A shddle sS4 wjA
A% 22.6 A AL A 49 A=WAF 3399 g 349

A& °§°ﬂ<%é17—$ 60 ¥ M7t H= AA
EF e EYHEREH 110 can Goj7 HJATHAH 4, 9F). F FAE d90lA F
gubo] & Abgate] b3 FAISIAT 7¥7F =7 A % g9 7Fed AARUt vER

B R I S DRI
xR WASH A WA AN A W D, 2 AR g guige sk A
Aol 9SG, FoOA AN w A% F AR BAC 4Asg
B9 FeHE 2ARAG. F W) A4 &

A wulgel Aolg ANsel A9 Bsd B9 ASH 2% BE PSS 24
o] EHE AR vt o] 7 ol IAE TPk tulg S
orre 5& AlBH Al2
cormect Tt
- ARy
¢ SAHE1s BA ozzy
pmect T1
200 ms -
78 T2 e/
i 800 ms . /'j A H 29
corect 11
EH
Hi‘-c—’-g S o
=S E_le 9|2
2 4. AF 29 ohH|Y & MRH(B)et del 7lsd =2 MR (QEZR). oH[Y £F tAkM= 2
Aldotct SAI™o| Zakel = 7 mix|7} 2IF0|Lt REZR FAlE ool FA| ZERUCE AltAct &
7Rk 7 mix7b &S5 /%[0 sigste stAEE =RICh AX AFdMe S chH|el 7 ZiX[7}
HAI=Act & Huf ChH|92 5E72ke] eted & SMsigich Wl 7ksd =2 oAl ZVIRES 3
(HZFH, &d dglMes 2Md)E SH0iM HAY A ¢ EA(AR HFEle &2 )2 fIXE ols
AZ|a, 2 Hi2 F Ha BH(HE stRe A2 el fXE 2k 2 FAE T st Ao
2E®)E U9l JKs dololglT Che KR WS Ils FHollt BS BA Wl Ihs dof
o H==2¢ o|SE = UL FATINES0| F FAE Aol 20T FAE 7|20[A| 57| fla, Al =
of wzb (Sl AtelolM 2% kol MAE A2 F)o| LAZ slof HAH MAI=Ich AR w2l
Ho| Herd mioich 7ksEk B wEA| AHO|A HIE =2{oF RO MM AFM FAE Y92 U2 3

Ao|ten] LM viF SHH2 0fF2 2|A0|ACt

[}
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woz ANHLT. e A=
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A A S

T2 olEslhe FAld
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v
T é -.9-4 mli
3
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X
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5
Bt tEle Zb2; 0521 #0295 L, 9
E7be Gl LA B oA Hat v
Z}7F 0430 2k 0384 ATHLH 5, %), & 9
o g HPES AWAoR 49 150 =
Sith 1 dRlema £ AN 7 i
7 2dRR AV A9 1EY ¥ Witk
Ao AE Ade] ¥ BRdde de = 5
ek diEle 54 A, P B 7

v)ekd T, F(1, 10) = 7.959, p < .05. 3R
el 24 Agel FETe felne
F{1, 10) = 7.109, p < .05, ¥ 749

frefnleta] skt F < 1. 39 7he
dq Evbs 499 4A ghg
= o SAAQ AolE HHEY &
(10) = 1.281, p > 2.

olgl FuAgo] foniglong, P9 7}
Ao Azt I w skt

b ol Adsinkad s,
7o P} Aee 39 hs

EAM R fron A,
10) = 3201, p < .05, 3¢ EI/l5 A4
(00460l M= frefmleta] &Sk}, «10) =
0.966, p > 3.

A A BAY] s B A, 4
&9 Fte B9 e 99 U839 =
7Fe 99 2AT69HT T #9kaL, «10) =
2409, p < .05, BFEAIZEY] Hte Y9 T

H 23]

AN,
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8.0 4.0
7.0 1 089 7Hs —
& &5 4 o-ae ENs | O 30 I
5 ° .
: 50 1 - 20 A
o 40 1 <+
A TR
I 20 1 o0 1]
o . AT 0.0
- <
0.0 1.0
LRt A9 OJRt 9% 2 7ks el E7ts
Og b, Ay 29 Z3f d9 7ts d9n Y 2Vl d9o WA oiH|Y U Hslak AlZb 24 S3o|
SAMETE CiH|Y0| LolX|22, 21 Jefze| YA} CHH|HoZRE oAt CHH|HS wh Zto] 2E2% J:|
Zo| ANZ+ &kt Mot =it @FAE 95% Al FZHMasson & Loftus, 2003).
49 £21(759.6 ms)ith Erle 99 24 =3t =9|
(738.3 ms)oll A T W3t} #10) = 2703, p <
05. &9} o] w3l & Al(speed-accuracy B &3 9k gil T2 Algslo g

tadeoffo] UERTORR MeA7E Hog
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Action capability enhances visual sensitivity

in the extrapersonal space

Jeongho Park” Hyojeong Kim® Jongsoo Baek® Do-Joon Yi?

YDepartment of Cognitive Science, Johns Hopkins University
“Department of Psychology, University of Texas at Austin
IInstitute of Convergence Technology, Yonsei University

“Department of Psychology, Yonsei University

The physical space around an observer can be divided into the peripersonal space that immediately surrounds
the observer and the peripersonal space that cannot be reached by the observer’s hands and other body parts.
Actions are mostly executed in the peripersonal space, in which visual processing integrates with somatic
perception and enhances visual representations of objects. Recent studies have provided evidence that similar
multimodal integration takes place in the extrapersonal space as well if tool-use enables an observer to act
towards objects there. Here, we tested if action capability can improve visual sensitivity in the extrapersonal
space. Participants performed a task in a distant screen of a computer by using a keyboard. The effect of
action capability on visual sensitivity was measured in terms of contrast threshold. Experiment 1 compared
threshold changes in one group of participants, who manipulated the movement of a target ball with those in
the other group of participants, who did not have a chance to manipulate the ball movement. The
improvement in visual sensitivity was greater in the action group than in the observation group. Experiment 2
allowed individual participants to manipulate the movement of a target ball in a part of the screen but not in
another part of the screen. Participants showed greater improvement in visual sensitivity only in the screen
area in which they were capable of moving the ball. These findings suggest that action capability activates

actor-centered coordinate systems in parietal cortex, which in turn enhance visual representations of the

extrapersonal space.

Key words : action capability, extrapersonal space, peripersonal space, visual sensitivity, contrast threshold
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