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ojztl FH] & FHE o|E B EAC oa AA AL ¥ wjAdel® EFetn, 7YY Ry
o2 EAUE 4A A4Et) &, 7y A7 2A8te] Zol-Fe b A4 HA(depth-shape coupling)E
dejfow guksied, o] Fore wWiAUE ETeta FHE Zte =17 A (quasifigural) AHIAE B
o e =444 42 ARk AFES A 2AH AEo] fAksitke 719 FAl A F
2 oFsta glenw, 71 weke] 7]ejo] A AA Agd Zuteta SleAe EEHLE & dge A
FA B SAAQ] A7 A g wdste HStEA] AAE ol gdte], FHE AA Ae EAY A &2
ol Azt Ai71edell oA HAE A GotEgith o]F s, EA Wi & EAV SHE HF EA
203 7o) e =A 2elA A FRAAT v g Ao tigk WMstEA] FS Hwsiginh Al
7y A7l Ae 452 FE Wk 2 EAY &2 S boundary feature)©] EH &/ (surface
fearure) @ 37 FE ] shte] AR AGEHS AAkth e R AAN] RS st A A
2t o g S, of FANI EAY] o] FPAor FudtEe BA A4 AP o5ew 4
3, 7 A= 20 JAF AT 2AET =2 Wl g4 Fdo] o SHh -Cr A3 Ax, 79 A=
zeo] st g2 2 A A5 213 24 G@sit) ol A4 WiRe] S BAA) SA4ol
EAlY] U £43 SRAH R FostEA] gon, RS St XY E?ézq o= AEe AAketh

FHO ¢ X2 AMES, AZETS, 7Y, HelER| D], M/
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FHe 223 ZAE4 (ontological), 917482 (topological), #1223 £4S 7121 e tiatolth

He AsA|nt EFAo)ln Eg]AQ AAE oY THCasati & Varzi, 1994). T
, weAY Aadee]s HY S B 7ol jle AR wgkE F gl
7] W&o, 7ol glv EA9 YA o g FHHATKChen, 1982; Zhou, Luo, Zhou, Zhuo, &
Chen, 2010). HE3F, 72 A4 AAlgte] W F53 A2 25024 B2 Aedats
o] 4] 7ol l(Armheim, 1954; Koffka, 1935; Rubin, 1921), 53] < 4ol Azt Frjo] HA-
Hj7d 22 3kfigure-ground organization) ¥E]e] dl9] AMHCIA|] et =Ao] s YT
(ell, Bertamini, 2006; Bertamini & Croucher, 2003; Bertamini & Farrant, 2006; Bertamini & Helmy,

oZ
o,
X2,
fr
o
__>&‘
ofl

2012; Bertamini & Mosca, 2004; Feldman & Singh, 2005; Horowitz & Kuzmova, 2011; Nelson,
Thierman, & Palmer, 2009; Palmer, Davis, Nelson, & Rock, 2008; Z|HE 93 Bertamini & Casati,
2014 Fx).

gk gYo] A2 d9S 98] S e oA 2", oAk ol A ZHA ofulyg
o= Qlall, F 7B A4 aiMa dgd F ok 24 19} Zol Z AAE Gl ol =
el 2 A8 HHA(dosure), 2 G H(small area), EFTF G H(convexity) 5 HIAH GA R
ola] Ak Zeo] AdA = A}zhg o] =9 e dog 274" JlEAe] =u) 3t Y

= . Y &

.

ol U gl 2 AZRolaie A7 a4 E@ s, 23 sk ol ol B, 1

BA, FARE, w7 9 WA A48 FoAE oA ojulA] oA Y gl = B
o

AR olAg olulA] AoA the deld] ola] EHe] gov), Aol ofd wFew Azes

A E A3 g
ATEE Aejgte] A7- HH A 243t Aol mEW, o]x olm|A] AelA AT F d <]
ZAARE 22 3 Aot g unidirectional border as&gnment)ﬂ 01 AARAE e dAAe
(a)
o FYHoZ X|ZtE = Qlont, A M

Jhslp, FHolRHs X2HH HAl0] of S
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gtk v, e o2 Ay 2] 1 Boke] # 7] E ThPalmer et al, 2008). TR, 7
o &del 7 el EEEA devhd, P R Az FA oW AP 5
o|FA LA Yoo} gt

a9, 79 Fu Aze] #a uue Aa

=

&

Croucher, 2003)2 &<lalitt. 4 &2ilo] =X 5
A AgAy e Bl 7 &34 AAe moko] A4E £ e sFsAS wAE 5 glth o
] fox]

:[Ltﬂg] FAAR &4
A

olgA FsstEeA Flstaat sk ‘ﬂr AlZF 3} 719 AR
N7 Agrlelel Yaske 4407 295 2aEe FU
Xu, 2002b). WehA, A9l ZhA] Hrt é?%@ o] AAZAS

S99 2552 B, TR

N7 Agrlele) B e 4
198 4+ I FEFoR Q?_‘ﬂ—i’iﬂ-(oﬂ Luck & Vogel, 1997; Vogel, Woodman, & Luck, 2001;
AdTrel A4, 2012). 53] A, ek 59 o8 EFE(features)©] EFH A= A= 3}
ve] 54 o|H3 A5 sV R 4] Axe A5E 719 & dve A3 S i
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E450] oflg 5450 e AV AA A7 A SdS Abet i, 2
Aol g9 F Sdolgt @A gk &4 e AR & F dqEdd Mo FiHE F
Gl &g AE, 99 1 BAE doAME EA 49 T3l douA] FAY, e ozt
o] A FA A o] S(object-based encoding benefi)THS 28 = )T, Delvenne & Bruyer,
2004; Ecker, Maybery, & Zimmer, 2013; Kim & Kim, 2011; Xu, 2002a; Xu, 2002b). Z&3FAH, Az}
ZAr1de] e Ad4EL HFH EAEY W 5 2¥ SZA@, 294 o] 4l EA
U EE B4 U Y 994 g9 o, 54 1 5FE B =4 34 AF o5 d&
F Ues HAE
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gL o] Attd oM AP on, BM T8 NS AFEI AHLEIT 4d 4
e € dolz AFE 23HES B FAEJL, A2 17 dA CRT EYEHEZE 800 x
600 pixel, T2 FAHE 60 HpS B8 AAEATE A7kaket 2UE 7 Agls g 60eme] 312

o
W, 49 Aa Fol el o] g49e BAe stk

Ao ALgE 2F =88 HAALZ wf1.15°%0.399 ¢k AAFZFE(1.3°x1.3%0] At} A EtEx] 3}
A Gl A FArAFEC] 719dor & BA -2 wWEk0°, 45°, 90°, 13593 RHAET} =4 bt
&, Eeholith. vl AlfolA 74zt 2, 4, = 28] Wk A 5ol @11 A=Ee] 84 sk
TG Aok 7.80°x7.20° Gl AAIHULL, A= FIHE 2A Sk wa} olge] Y] o]
TR EATHLE 4).

(1) V9eF Bllcolored oriented bars): 3+ e M3} W3y Edo] 7} AApzt wof] Qo
= 7 Az w7t A g Hel F ok AE ZEa 0°, 45° 90°, 135° & g Weko 2
71&A AUk ) FEF EFlconjunction objects): =T DAL B 7} A e S Sxld
w2l o 7 Aglele] g EAS AT WERe ek Atz wglo] dgE] o, e Atz
of AT 3) FHY F A objeces with a slicr 2AH o] Mo R vk thAl w3 e

]
A ok A 2
.‘ .
0 EH s2ag 24

(3 4) &g 10l ARZE A= oA X529 SE2 EHMS ofoldict
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T gMo] AbgElon, 1ot BE ARIES JY BA 27 gYsih A
o] o] wjAz AR, o] AFS o]

AAT}. @4) EelH EAdisjunction objecesr B A AT} v 2, WS
oﬂ, e G oéoﬂ e o, T Aol FHEA ¥a, 474 ZEEe o

[} =
2ANME 7 Y gF 52 ol & EAE 2, 4, B ool FEHEAH =

7t Aghe] HEE ZFET 3 A=

435 Qg Ao} WY 2 Qou}, BE AFo] Be o} AL 2
A SRR .

o) Alee W] HAlQuck & Vogel, 1997)°] Aol wa, Qdolo} ANHE S A3}
A AZ Feew TARem F s Aloldle gomsel ¥l swo] AXHATKIH 5. o

e 2, 4, FE 6 e Wy 4 A2 oA AFE] 100ms L AN w 212y
F el "SR NN B ASH O A30] FLAR0, o see 0
9gr NBNAE B AT shel ANE SAE F 4 EE WF @ bt A4 AT g
Go, WY AR £ B SRE 05 A3 e AN 999 A

=2
X

s A= 100 ms

A7k 744 (1S1) 900 ms

AR X2

I I] =

A 1% wolel g 4poF ot

obH| HxL gl 3HHo| 300ms =2 MAIE =, 2, 4
100ms S¢k MAIZRATT, 900mse| A=2t 7H-Y = ZHA
=~

| ol
SQdct HA XE%% i*% A=t St o SEA Ee UE)o| F5ten, AIHIS0| S ofF 8BS
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I z7e =98 256 gguglen] 2w 247 usle A 96Hle B AAGH
Z A% x 4FY w A EE U Heh x go] AN B AN 24 ekl B 4
AE Foll @A 3 AdFselda, &5 U A8 eAe s

ESHN)

F|REe] 2ol v T2 1000ms Fol w) Alae] Alatslo], ek Aol 100msTt A
AESIE olo] Wl 2ol gooms B LRt ¥, A} Aol ANHT A4 AGRE o
B3} BUeA, FE e AFae ANANA AFE F oA @ Fre] 4 E

O

Fol BE GO sl ANHULh A4 AT ANHN FelAe T AFpe] SA
A ClRE aslel JHEe B Wgy] F $h1E FEES 9w, SEute FEw} 42
o] 3hle]

G2tk 71EE Wk A HAF ASde] ARRA AL, QAR of el g d=
AN E AT olojA] zFo] 2 v FEU U /‘13301 7H/‘IE]MT/‘r.

2 3

2 A wuﬂ 53] tﬂOlEM e 574 iﬂoﬂ—t— Ml w —’%’ﬂéﬂ‘i
A’ (Grier, 1971)°] %%

st s A3 ugz‘z,k =49 fm 71%}1 a Hﬂz@}a— Xl'é‘Hok e “HT°" skl
& AlFelA Haglero R ouked A9 oW S the 97 Rfalse alarm) W91 9l
7 Hel e4HES 7 4 gtk wehd, Az}

¢ 4 9 3 F 52 2l el 5 2
% s WA A7) U A gEE Beldlel ANSE AL 7 24 8 S A O A

o
-
ol

3

&

[
I
)

HHE=7 Bl ‘E‘@.(repeated measures analysis of variance) A3 2= Ny FrIHE f9n)st
ATk R2, 38) = 13181, p < .0001. 3} &A FP&e 71dsfol & A5 N7t St w
g} Aaste], Hit HBEE AT NS 2, 4, 60lM ZH2 94.0%, 81.9%, 71.8%°1ATk A= %

) A 7 FZojz) 72 24 U2 o2 F(Grier, 19710 Wl AXEJTE A =05 + [(H- g0 + H
- g/ 4H( - g ©] AolA HE &3 M3} BA] Ehit rate), g& W3 BAQ LA E E(false alarm rate)
= gttt g #ol H #ETE F Afole thed Aol AREHATE A" = 05 + g - B + g -
Hy/4gl - HL A2 059 1.0 Alojoll & zton o5& A £F9 +3, 1.0 83 28X $3d
g€
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Hig) gride] dvhy AAE F UEAE HoE: F
Rouder, Speckman, Sun, Morey, & Iverson, 2009). RY BayesFactor(Morey, Rouder, & Jamil, 2015;
http://bayesfactorpcl.r-forge.r-project.org/) H7NAIE AFE-SF] F 3 wlo]= HAEHE 43219 HEZ
bt g7Hd S o AAsI T

£8 WSS 43 2 B dres ﬂﬂx}}‘—& PG BA 22004 W74

S THGallistel, 2009; Kruschke, 2011;

FAG HAb v 9GS FAAY We MBI Yo Ao, W sk A A
vl A9 W Wah obd PR A AR zsm_o_i Az oleld @4
S wne B9 4 498E lRez st pYol ta A244 x4l Adde FEL 9
¥ Ao @YE $402 ARPLS HelFe, BA (PR F7UA o A 49 5
4 RERE AN TR BA 209 AZF 9 Adsh HHE 2EH PP =7
ATk @A Bash WalEA A £ e B el tale AE 29) w4
2) 2 wlolAet 7M. HEE Addte g A& A HIIAZE AEH AT RO BayesFactor 3717 ol

Fot
gk gigte g AZHEAE whAe] BE A H7)AQ] JASPhteps:/fjasp-stas.orghtt B HAe] wlo] =
HE] A7 (Rouder & Morey, 2012; http://pcl.missouri.edu/bf-reg) 52 ©]83HH, Blw2 £47 wlo|= o
HE 7 & Ao
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49 2% 4 2 AFgale] Ag 19 ABE WY Azt A9 Aol we
W, 2"A, BUE, A 5o wel gAd o8] A 2AE P A4A A FEelA &k
T HAE Fa FEE 7Y A5 2 Ao)7t §IATHBertamini & Croucher, 2003; Bertamini
& Mosca, 2004; Palmer, Davis, Nelson, & Rock, 2008). 3FH A3 104 o Reke] o] ujZ o]
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Hol A" 4 912 olt}
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€ AP dow gAENY. Y2 SHE SAV ofER, Euder 7o W
Hsket o] i EA4 AdAle A fndtt PAAE il BE W] disl A €
= il
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APE do] Add GolA BM 58 JHIE HFEE ol &t MPHUTE A Ao}
A= A A& MATLABOIA] Psychophysics Toolbox(Brainard, 1997; Pelli 1997)8 Ab&-3lo] #|Zd =
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oAl A LetrSo BlﬁH _’F_’E? | 2A2 ZI0IE HEHH.

LAt @ I Zhgray bars): T FHC| T2 A el tjal o] dgEda, 1 5o
AHES e T 2313 BN 3) G 7B bar-shaped holes: TN EFe] 0] Sl
o] AAI=E AT, @) FEFSE Bl colored oriented bars): A2E 19] AMWFEE whl] 273} wpEobA|
A3} vk Edo] RE 2}z vho] d9E Q) o2 2AST H)£3 3o A2 B4
& A8k, e 5247 53 (configural) A E 7] $l@ll(Delvenne & Bruyer, 2006), 2AFZ}
ot Fell 34 o] A A H AT
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(Abstract)

How is the inner contour of objects encoded

in visual working memory: evidence from holes

Sung-Ho Kim

Department of Psychology, Ewha Womans University

We used holes defined by color similarity (Experiment 1) and binocular disparity (Experiment 2) to
study how the inner contour of an object (i.e., boundary of a hole in it) is encoded in visual working
memory. Many studies in VWM have shown that an object's boundary properties can be integrated with
its surface properties via their shared spatial location, yielding an object-based encoding benefit. However,
encoding of the hole contours has rarely been tested. We presented objects (squares or circles) containing a
bar under a change detection paradigm, and relevant features to be remembered were the color of objects
and the orientation of bars (or holes). If the contour of a hole belongs to the surrounding object rather
than to the hole itself, the object-based feature binding hypothesis predicts that the shape of it can be
integrated with color of an outer object, via their shared spatial location. Thus, in the hole display, change
detection performance was expected to better than in the conjunction display where orientation and color
features to be remembered were assigned to different parts of a conjunction object, and comparable to that
in a single bar display where both orientation and color were assigned into a single bar. However, the
results revealed that performance in the hole display did not differ from that in the conjunction display.
This suggests that the shape of holes is not automatically encoded together with the surface properties of

the outer object via object-based feature binding, but encoded independently from the surrounding object.

Key words : Holes, Figure/ground organization, Visual working memory, Change detection, Object-based encoding
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