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Boundary extension is a memory distortion where individuals recall a scene as encompassing a broader area than was originally
perceived. Recent studies have shown that boundary contraction, where a narrower area is remembered, is also a common
phenomenon. Both types of boundary transformations are systematically influenced by scene properties. However, the cognitive
mechanisms through which scene properties induce boundary transformations remain largely unexplored. It has been suggested that
scene properties influence boundary transformations by guiding visual attention, but empirical evidence that supports this idea is
limited. To address this gap, the current study investigated how scene properties and visual attention interact to influence
boundary transformations by manipulating both top-down and bottom-up attention. In Experiment 1, top-down attention was
directed toward either objects or backgrounds of a scene. However, no significant effects of attention on boundary transformations
were observed. In contrast, Experiment 2 revealed that boundary transformations were significantly influenced by bottom-up
attention. Specifically, when attention was directed toward the center of the scene, boundary extension increased, while attention
directed toward the periphery increased boundary contraction. Moreover, object-related properties interacted with the direction of
bottom-up attention, further modulating boundary transformations. These results suggest that scene properties influence boundary
transformations by modulating visual attention. The current study extends the existing theories of boundary transformation that
rely on stimulus-level explanations by uncovering the role of cognitive mechanisms.

Keywords: Scene, Boundary extension, Boundary contraction, Visual attention

124 0F4 25.02.11; £ 284 25.07.03; 2[SAMEE: 25.07.06

= —- Copyright: © 2025 The Korean Society for Cognitive and Biological Psychology. This is and Open Access article distributed under the terms
‘@‘,(;)-@:: of the Creative Commons Attribution-NonCommercial 4.0(https://creativecommons.org/licenses/by-nc/4.0/) which permits use, distribution and
reproduction in any medium, provided that the article is properly cited and the use is non-commercial.

AASF S (boundary extension) AlZb AW(visual scene)= — AE°] I IH2 dHEA e AR HAE EoH
g o AA B A AA B d7HA "WeYe 7] F9S Zebstal SISl ol#e A 1F 1e7] 1A
o ol dAtoltt. AARKYO 27| dAfoME H7EAFES]  (Bainbridge & Baker, 2020; Intraub & Richardson, 1989)
A AR ARIE HolE F, olF 7oA et 7] Bek oflel, AAE AR 2ASHAWHChapman et al,
L& gtt(ntraub & Richardson, 1989). A& A3}, &7F  2005; Kong & Yi, 20115 Gagnier et al., 2013) A 9=
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AL E BAok=(Bainbridge & Baker, 2020; Intraub et al.,
1992; Intraub & Dickinson, 2008) Al 5 theFet A
mfefrtlefA esAl vrebdth(Hubbard et al., 2010).

A= AEstr] el vF =X (multi-source) 7Hd
o] At=lH(Intraub, 2010). o] 7Hde] w=2H FHS Z
71—6‘1— [q1 ZHI]_O,] 7217_—1] tﬂ-_q] ZJ_H;_]]]—Z] Eﬁ]—é% 7813:] /\7]1:!]—
(scene schema)”} AFgo2 ZASHeTt o]zt AW A7|n}
= AWl 27t 3 ZAokEoh AE He ¢oles A
Al A2t ZgHel AR 24 o mRE G40 AW Bl
nkel EA47F 22 4 o Ry AHS e o
WO 27t 3/ A7|nbE A= FEsHA] XKook =4
Al 2F(source-monitoring error)7} HAYS 4 ¢
o2t A Y AREG § 92 99e 47t g%
71olete AR @] UEhdth

o &4 olgg AXoh= dFAES HH 719
HAo=w A YA BAZAE Aol oS
sttt Intraub™ Dickinson(2008)14+= ™ AA] & 48m,
O] Z|7F F=oi7l 2 A& AIZHE Zu 7] oflA 7§74]9}
Zro] wAYske. sholgict o]zot Ayl= AAEA o] AH A
Al Zof SZAAow TAPTE oA AZE dACAEH
Aelr A7nph @A ETE o 4 7HEE AAY
oh BHH AASAE FHe 2 % 48ATto] AuAjoR S
B AW 7]elo] oA FAEE FHoET YEhdtial By
=Hch(Intraub et al., 1992) MM FSATE A ]
HEAog Ueds HolFo] tF &4 oS ST
t}. Park %(2007)4 fMRI A-tollAe 22 =0l HHES]
A AAE o e 99 B4st A =
g-goto] AAKEY A7t wE AP AAEES
Flok= Al HHedold Fx dHS =
E et We Aol AAEA-ZAE parahippocampal
place area(PPA)®} retrosplenial cortex(RSC)o|A] A€ 2]
7417} yebget vhE x7] A1z 993 lateral occipital
complex(LOC)oA= of&fgt mfiglo] vpehtr] ofelth. o=
AW 2z EAZAY go] 1 gyt o] 2zt

o

A 7HsAde Ak A & 1'94 A vzt &
Ao s AAE] Uetde= A8 or B
= A3cH(Park et al., 2007). I3y g dFolA A
2o et FAE ol FYoME WA gSith o]

Y,

Aol M FASF s ARt ow W
Sz Yehta] ¢l ol HF

AT AT 7129 AT A F= AH SYl
T8 AA7E vj21E A4 4 (object-oriented) AW A=5=
ARE7] diEell Al A e Fol wrdskA] 23
k1l {715tk Bainbridge?}t Baker(2020)+= $4 ZAI7F QL
A FA(object-oriented) A= EA F4] A7 ¢l
AH S (scene—oriented) A= ARgote] ZAAMZH
i}, 7|E oA F= AT A4
A= AAEE HAARL AW S =SS AAS
Holz 7ol Ueith ofig A= A4 7ia, 44
"é(centricity), Fod Az T gd EA
Lo} APAE Hloty Hugch A4
o= A £7t AeE, AA WA Waars, AAL F
Aol SAErE, T3 FHH Azt 7EA =AESE
A AAE FE= A Hoh dFAES ol=et 4
Wt A7 Qb 7P v 4 BdE AYE)
ojgleH, AALEY AHAZFA 3ok et
(normalization) 7}do] |5 o & A9 & vkl F4
gch. o3 AR FFS nAE oy AW S
b d9E0] oo, ol Aqtel JME RN

(Hafri et al.,, 2022; Lin et al., 2022; Park et al., 2024).

O &4 7Hde AASA} Aol EAe 719 9
Aolet FAokA|er, Afst ML AALEY AAS
L% x3tolE= AAWMEHboundary transformation)©]
el o gttt Aottt st 7ol
AHe 7oA Ve wf Aol wAo] g A
Fejel ¥ AlH(prototype view) & 3]st A
o 2o AAMSto] Lebdth(Bainbridge & Baker, 2020;
Intraub et al, 1992; Intraub et al., 1996). =, ZHo] ¢
@ ARES 7Pk AR A ﬂ/‘o} Al Aol H ol
A Al vEhH, Y ARET | AR o] e

el

o
g
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i

Q,
-
i)

B oo oo rrorr
2oy o ow
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rE
rﬂ rlr
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O{N

i=1)=) 54k

I we
\1

r& ra ol

o ofh B ooft b Jj
)

PF Al Aol B 7R BAIEATE UeRdt o] §9
AF=2 AW A= 54 we AAFA Ee BAY
o] Yetd 4 9122 HolF o (Hafri et al., 2022; Lin et

. 2022; Park et al, 2024), A= E4o] ojwat <17 7]
AE &l AARES FEst=rtol Bt FAAQ Aol
ok o, AATES AW W AA T 540
Fol GEE Bl AARNES oS TS AARIT
(Gandolfo et al., 2023; Park et al., 2024). V6(2021)= #

O
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Wol ARE Were] wel Aodgloba) 4T 2
(local) £4og2 FLESIH, 1 AA7} AHe] 7k
;H_qo]-q-_,—_r Mtﬁoﬂq- 740:17;4] 7_11 ﬂ% E]—E 714;4]_4 _?]1]%
H(anchoring)stal AW 2|7t @ AJdo] Z3 &g g}
(Boettcher et al., 2018; Vo, 2021). ¢
SIAE oL AR e Aol f7loht AL
=44 Aoty A4S & o £ 2 473 AAEG
Wy e AAdd Ao Fo

L R B |

oS d G 4 9. 3
o] FH YolH ot 2 g 2 FOIE FFHL
of siglo] ek 9 A ofnlel weke mofeh
S WS 4 9eS AN,

2 2l =5 1

017\40
_,

= =
=2 =

o Ti A 3UH B
%

ol A5l

A
ri]'(Glreene & Trlvedl 2023; Kong & Yi, 2011). o7t &
4R Wy & el £ e AW Fdold A9 AA
= o 7ol FEtt Wgt AHE nofskal o
rolo} Aue} Agelel AASE Bl e 4

W, Folh B4 e Ausl REe e g
247 AR ol A9 Fob} Fol Jle FAew

Hefo] Uehd & Qe webA] AAIZE A Sl 2A4 9
AofiA] F=o7F Foll HSEHT AA o] WAk, oY
AAZE WA QlojA Fo7b EATEH AAFA7E WAL
A o ok olHgt AT U7 Bainbridgeot
Baker(2020)= Z1#] FA] 2}Zo] AW ZA A=Hh ¢ 2
BASES FEokL, AA7E Sl fiXska AAIZE 244
Ste Hzlo] 245 ZAA ] ¥ TARt= AvE HY
it
Ty ARATE 09 avel AHe] EA4
23 2AekA] gsitke HAZE Qltk AlE S0, AW A
77 o WA= AU wiAEET A7 =2 A Al
Hol7] mjEof(Neider & Zelinsky,
2006 L 2000), A ZA Ao Zol2 ZA)
ARz Feetth mebd A4 SHolgke A=9 EAT 2}
=9 $4 Fe FHEE Fote 79 anE o7t
olfith. Folo ANE HSW 3 A= AAl= Fo7t
< o AAREe] rAE dFe ?Ja' | S8l & AtelA
dH & AAE Aok= Al A BAE Fof FE X
AFstal Z1ste IAE 3t A At A

A Jr2 v @HchHall & Geng, 2024). 1 A7} 2]

Vincent et al.

2~
1_—15;%]-

94 TS S Aueld AA%4% o dehgon @
FAEL AAZO} AR Fao] ZolAW AW BHT 3
& 992 FHoR FHH] B 73 Adstols e

T AA B AR #533% =S w Ao
= AR B4 AFS A48T F44 A
A wol o] F9]9]
Folh Aeld ARz Fohe Folo] GRS A el
2tk B 9
Web B A7 Fopt AAEse] nAt 9 ot
sP7] <18l Awel AR B4 Fo) GES SYdoz 2
sttt FAH0R AR B4 43T 4w FA AL
8ate] A EAo] AR A AnE skels
Ael, Fol2 AW AFe] F4 EE FURE $E53)

AAMG] o | WSt Ueh=slE Shelgit,

Al
=2

oot

1 1. ARMARSE &5l sfskko|7}
FHe| FAIErYl D|x= B¢

= AAstY F9E fFrstsich Ad 194 }XJXE‘E ﬂrlﬂb
Hall? Geng(2024)¢] 714 24 Ajsh Sl Baa7t
Aro] B4 Fio] FOE V&0l

Sth=
dol oltk. Iy 2 d7e AW T A= AR
Pt G WA2F ©lEo] Bainbridget
Baker(2020)9] A4 T4 A= AW FH A5 EF A
§oto] AW 540 gL 9 At YEeAE
lstalet. FAAcw, AW E41 FHsHA AFdERoR
Qlof o7t AA 2 FeEH AASY ko] Frtetal, F
St HiFo R GLEW AASA Ao Frrh=AE 2AL

A% BEES 7D

519 (top—down attention)& AH&

AP AR

s

et

-
2712}
BAS A7k 8 4Pgsh] Qs G*Power 38 ARG
AAE B $33cHFaul et al., 2007). Lin 5(2022)°]
A BAgd Zlo] A EAof| w2 o Aol gyt 37
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Cohen’s £ =
95% e W Bas Bt 4=
M=

O
=22 =

25(medium effect size), a = .05, AAH

T 36l & A+

Aste] 4089 F7EAAE HASHIE A

FA AF T AY F 40%(: 307, T U] B4
A8

22.48A)0] A #rtetdct, RE F7EE AR 22
ojAto] gigich H Axe ZEdisty d42$1¥3](IRB)
o] 59l& okt

3

2 Ao M= Bainbridge®t Baker(2020)7F AHESE 1,000%
o AR FollA Al AA yepd AA FH A=
20070t AAZAZE AA vehd AW S A= 20070
Asto]  AR8-oFthhttps://osf.io/28nzt/). Bainbridge}
Baker(2020)+= Google Open Images(GOI) Hlo]E{H|o] A
oA A HFEZ EFH APHT} Scene Understanding
Database(SUN)OA] W w32 27H ARLE ZH2F A4
ZAT AW 2A 2oz AL
2020; Xiao et al., 2010).

GOI¢t SUN tlofelHo]Aoll= AR SAT AW W2 +
wot7] ol ARzlo] melEe] glo] AR ARHlo] A|Qw %l
ot Aoz, HolgHolAoA HH FH AFCE &
Holou AW & A 277 A A 50%E de &
= 1%o] AL dctFigure 1. (d). F712 A 87 4]

AcH(Kuznetsova et al.,

718 A Figure 1. (0) 2 APA{olA A &,
, %"”é SO S A5H AW OFAA SH A
A A= 3 AQE. ALl 10749
ARl Eﬂollﬂﬁﬂoli U o2 ARoes wA I Ao
2 AgelA F 400789 A ARo] 350 x 350 BtAiE
Zdoll AAEIT AR EUEE 24912 FHD(1920 <
1080)9] s 3drt. w3 2UE Ato]o] Azl= oF 57cm%
on A=l AlZE (visual angle)= oF 9.5° At

A5 AldolMe & Aol ARESHA] 92 HolgHo]A
el AA S4 A= FH F4 Aol 7 12788 Ay
At A5 AFele FLT A= 7R Aloket W AJof
oA 2 Aol At 350 x 350 BAo] 7)E AL

AloF AHO R BT ARl st A2E 508HA4
Ao & FAS 7IFEeR 350 x 350 Sta 7|2 7FEA
2 E A2 ARE 7R Aok ARl o2 ARSI

2t AAFe APATLE Falsto](Bainbridge & Baker,
2020; Hafri et al., 2022), 543t dlojgH|o]Ae] AH 40
A2 F7tR Adstal, 4 AFHE 35 x 35 §kA 7HAeR
g & FARE Aol AR oun JHE o 4 gl
ok Adnitt 24 2= 407 5 AR 53] 50msH
& 250ms A== 52 (dynamic) Al AR

23}
APAfLo A AFEPE HAMZ RSVP(rapid serial visual

presentation) HThYS FEoto] o|FHAE AT

(¢) Missing or unidentifiable stimuli

Figure 1. (a) Examples of object—oriented stimuli.

(b) Examples of scene-oriented stimuli.

(d) Misclassified stimulus

(c) Stimuli excluded due

to missing scene properties measurements, inability to identify objects; or backgrounds from previous research. (d)

Examples of stimuli initially classified as scene—oriented from the Scene Understanding Database in previous research

but were excluded bhecause the obiect area exceeded 50% of the total imaee area.
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Until response
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Figure 2, The procedure of Experiment 1. This figure shows an example of the object pre-question and an object—oriented image trial.

(Figure 2)(Bainbridge & Baker, 2020; Hafri et al., 2022;
Intraub & Dickinson, 2008). Z4A¥g RSVP A= 3

AHE 250ms AA ST, ¥ AF 5FE 50msH =
250ms AR T, oAl EF FEE 1,000ms 5 HolE
o olF, F WA 2 & gwo] g AAE FE gHR

o 7] BgER] el BEEA] 24 "k o] IAE A
HiAiel & HAo] AN s FHol FAR AFUS A7
7b dAsA] Fetths Aol ZIRtsta o A7 A |
A dHS & F BAFE &2 AAFA7H TR, F
Aol AAEE At FHO Aol AL Ao
wteh gepich

v e o S S i s i e i A ]/ s
HhSohe A A7EAre] 719 mAolA A WA o] AA
e 2 o= ) ol 5 ) R i i i S e 1
A 9GSk 2 A WA Ao AATE S4EHeS 2
gtk 7R & # AAEE dHe] FU% A=de ¢
oAl Xt ste® A5 Ad d
AE tdE2A &t gl Y Alde AMRITHafr
et al., 2022).

B2 AYoflAE AAHE RSVP HAlo] FoE ZAe}r
AT AULEE T AR AN B o
A o] Bt AEe 2 F oo AAEHE FHe] A
x] uﬂ%}% HT Sodjof gich APHAES AW | A

M Bt B2 uﬂﬂ«ﬂ

—_—

A e 3 A Ael AAE T 250mse] 2l
A3} 350mse] 14 AR} AR Fo ol A7t

Ae S e D 7IZ WERen, §He] ¢4uE w7
RS siHoR Yolrha) sttt

2 Aol APAERS 50 At 28E o] &3
3]0 AL Y2 AAL QL APHARO] 2EE 13
Bel AT ot Bt 39 Mo el 4

7] Sl ALk, A}
zﬂwﬂ, AL A WA gEEd £ A g o v}
Z2AY | WA ok AA B IS $AP. £ WA
A AFE gHo] olzold WA gRo] ol 9l
e ) ARe ET 2499 A% APe
A AFelAe A}M—Droﬂ gt A mEme
askon] AA W
o Bt & xw}—
o g wEdo] FojA7] ok
]x]-ggr,]- H /\101__
Auiet 3029 F4] Azho] ol
B9 A7t 57em7t B iAo ot gt A=lE 44

o
Spl fAstels A4S W A9E g,

Q—E gl ©

ruh
ool
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H
N
N
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tlo
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N
S

S

S
o
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mlo lo Eb
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Aol A7l wet A s A4 AA AlEY
9] 95% ol & 7HA] WEgHE Ho|AY, AHA we wheEE
7b 200msEceh whE Agfo] Al Age] 10% oldo]A,
Hat SREEETE HA A7t 3BFHEARE Hlojus= 37t
2Hs BAoA AT Hafri et al, 2022; Park et al.,
2024). AA B ¥REEE7E 200msEet W A]go] 48%
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W1, W s

iy 257} 3014ms2 A A7HAr]
3mEWARG 2 AUEA 19

= AleIRt 387 9] Holert £

Ad 19 ZEHAL ARERY] TREAAEE vs. Hi
et A EA@A T4 vs. FH FA)olH
74t Closer) ¥Fe-2 -1, Hoh(Further) ¥H2-S 12
ot AAREAST o A
S4F Yulstal A7t 09l 7PhEsE ol

o] digk A 7190 AYsihe AMe dErdth
(Park et al., 2024).

ZA
TE5H

Fl rS ont

o Aolg BY, Ay = 18048, p < .001, 7 =
831(Figure 3). 13y APHARS] Favel AR 2
W B4 Auaggiats BAKoR Gojska] Uit

3 R = 051, p = 482 1 = 013, 45dgadh

0.6

0.5

04 ns

03 T Pre-question

i mObject
OBackground

0.2

0.1

0

-0.1

-0.2

-0.3

Mean boundary transformation scores

-04

1
I
| IS
06 ns

-0.5

Object-oriented Scene-oriented

Scene properties

Figure 3. Results of Experiment 1. Mean boundary transformation
scores across pre—question types and scene properties. Negative
scores indicate boundary extension, whereas positive scores
indicate boundary contraction. Consistent with previous research,
an effect of scene properties was observed. However, no
significant differences were found between pre—question type.
Error bars represent the standard error of the mean across

participants. ns non-significant

Fusy = 0.08, p = 781, 5’ = .002.

Al

At AfdrEo] Auts XH@?EE}(Bambndge & Baker,
20205 Lin et al., 2022; Park et al., 2024). #AHH oz 7
A SA A=A BASEl, FH FA AFolMs AA
47 veigth 28y AREES S A W 7“iﬂ L3

L oHgoR g Rt FHe] A wEdl $9 g
& ol g AR ek
Hallsh Geng(2024)2 3% 34 A3l4 AZ4] 74

T f7t AA F4E FTHAITE AYE B
IPet. Hallt Geng®l A++9] 59 f=ot & A7 44
1ol AARCE Qg #o] $EL RE Wk} o
7k FOlE YAt oFFT9](top—down  attention) ]l
o gt Halldt Geng®] Aot gl A 1A AFAEE
o= fLH olFre St yEA] g2 Hole o 2
742 @]lo] e mHE 4 Slth

WA, kool 8= S0 s YA g2 & 9
oh. Hall?} Geng(2024)9] AtollA+= ¢t AHa 10x ok
FASHs B4 o9 FFS IStk Ty 2 AF
o] A¥ 12 AHo| 250ms %‘?l /A AANEE gl
Tt SHH 0w AA @ JFS mA=AE AL
o oFFols WEAS] HHof mhet olfojze A[&A<
o Mor W IxH o] "asty QF A=
osf| E= ATl vl WAt A os g
ThH(Carrasco, 2014; Cheal et al., 1991; Koch, 2004; Ling
& Carrasco, 2000). °l= StFFo7t AFE e, ol
Y= AejEls FARESe] F15] FF= A7) A
= ARtel § e 5 IS AR AdgdtolA
Agto] 2p=o] WE ST AA|H= RSVP ﬁﬂaﬂ%‘cﬂw
AT A2 Aestd, shFo7t AAMEe F2 =AY

il

ALg-st

J

ﬂJIﬂl

l(

4 =) 5]
k. AF 14 AMgH AAARE g
i} Z]

Sobl i Age, dEe A4 Al Fol e
£ WP g 20 FA § 4 e A

T A O RE

- 120 -



The effect of attention directed to the center and boundaries of a scene on boundary transformation

ol BEG olFIA AFIHE S HHES HITHLi
et al, 2002). Z, AFADR A Wolmrt o] ue
WL ARl et F9% oFeht iyl WA Fuo)
(0% AT GRHE P54l gk

2EAFH Fodl PRI WA Aoz »
oz 27108 Uehtt AAWEY 2 dAUZo] of
g 4 otk E@ ARYR A e oz dlsf 2t
A7} KPS AdZ G ok TRSAE gk of
9% 49 19 @A Bash] 99, AF 2014 SF
ourt e AFT 5 Ut JIFAE 2ol B A
A8 AR AFIA F9| ot BANBE] AL GFL
Sropugret.

uE 2

. 824 N30z gEd Az}
anio| el O3l BE

StFTols Adols SR AlRte] FoiRe o AW
ol dFe mAe Aoz yehgth(Hall & Geng, 2024
Gagnier et al,, 2013). 284 A3 13 72 wWE FHol
AX = AgollMs shkole Fake Washr] Z3th
ol IOt Aot dl AlRte] Agjr] wiie] 744
o= WAtk AN HAoM = BaE IRlohA] ERl
7FsA& AARHHCarrasco, 2014; Cheal et al.,
Koch, 2004; Ling & Carrasco, 2006). HHd, H&A4
(saliency)o] =2 A=o2 FO7} FhEe JFFo= of
Froju} w2 2-gst7] wiZell(Carrasco, 2014) 24
ol AANAE AN o F 53E BY 74l Sk A
d 204 AFTFYE ATt SAAQ AA S| 9|

o GEEE ARFot AY EA4u Wl AARg) B
L J@e slsn Addes @Edol B A3 A
Wl Fogolut ajelo] 212k AMlstel RS fEstor.
@24 AFo| 33 HFFIE fESES B AL o
A b 98 Aol Aaid AN G A3 AR

Sk skgEele] de Haskhy guTele] AUE B
o) Slel S BEY AFS B A Bt B
TS H Al AYEE. A9 2k B34 ASGY
vs. HiRe) Welat 4% 104 @bt vehdd AW 5

1 34 vs. A F4) Wele] Fue] FARge] ]3]
e SIS FAROR, FY B2H AT AU
FYoR Foig fustel 24 34 olulet gol BAR

o
o IS ol "R dE4 AS2 1Y HEE=E

,\
)
Wi

Zo8 fmolel FU FA olnlAe o] AAZLE HT
& Aoy gt ke, AgaTeld A A
2] B Sl AN vAE GFL B4, BF
4 A2 aviet olm BAE 2EA Lohugiet

H} ﬁ

713t

W 2o A4 A Y 1 29Tk 3RA AR
391 4991 W 42%(o1: 30%, T Lol W@ 22.244)°] A
N

of ettt B A7Eke AAl Azl ool il

=
A 29 AW A=53 d5 A A, A A= A ]
N AHERE A= SR ok @54 A=) e
glFgo] AAlE off AHo] AA| Zr|Hoh AA 2 74E= A
g BAS] 8l el 302ka T M HF7L
71E] Atk (Figure 4. (b)), 2 2= FA] I8 HE2 9§
ZgHs7] 9lof 380 x 380 Bk4o] A7|= AAIE A
ZATe oF 9.5° ol A A= A HE
S ZAT A= AZEE 10.5° ek
OF fksh7] f% A4 A=l oA 7iA] AZ(E
, i, o, ot Aol ARREIY Y dF
A2 50 x50 2kaxo] A719] ARt om AW A=
Foll AAEAJL, HFE FEH A= 30 x 30 3k
FA9 B A= "HER AAEHSIT. dE8 A2 A
A= w72 oAl 742 A F 7 Alegnith 22 9lE
AEiEl oAl 742 Ao A&/ Wl 7t ftof| st

271& 50msH# Aofo] A=At

o = o
N
i
1o
>,

o N oo g e

o,

ofy
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(a)
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1,000ms | Sl s
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Figure 4. Examples of salient cues and procedure for Experiment 2. (a) Example illustration of the salient cues in Experiment 2. The

salient cues were a dynamic stimulus that rapidly presented in multiple colors (depicted as a grey square in the center in the

example). A white boundary was presented in the region where the edges of salient cues were presented throughout the trial to

account for the possibility that scene boundaries might be perceived differently when presented at the edges versus in the center.

Central salient cues were 50 X 50-pixel squares presented at the center of the scene, while boundary salient cues were

30-pixel-thick outlines presented along the edges of the scene. (b) Example trial of the boundary transformation RSVP task with the

center salient cues.
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Figure 5. Results graph for Experiment 2. This graph shows the boundary transformation scores of the salient cues and scene

properties. A negative boundary transformation score indicates boundary extension, while a positive score indicates boundary

contraction. Error bars represent the standard error of the mean across participants. * p < .05, ¥ p < .1
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= BAS §55tE I%kS stk(ntraub et al., 1992). Aok

A YRS olsfste B Ego

References

Bainbridge, W. A., & Baker, C. I. (2020). Boundaries extend

and contract in scene memory depending on image
properties. Current Biology, 30(3), 537-543.
https://doi.org/10.1016/j.cub.2019.12.004

Boettcher, S. E., Draschkow, D., Dienhart, E., & V3, M. L.-H.
(2018). Anchoring visual search in scenes: Assessing the
role of anchor objects on eye movements during visual
search. Journal of Vision, 18(13), 11.
https://doi.org/10.1167/18.13.11

Carrasco, M. (2014).
modulation. The Oxford Handbook of Attention, 183, 230.

Chapman, P., Ropar, D., Mitchell, P., & Ackroyd, K. (2005).

Spatial covert attention: Perceptual

Understanding  boundary  extension: Normalization and
extension errors in picture memory among adults and boys
with and without Asperger's syndrome. Visual Cognition,
12(7), 1265-1290. https://doi.org/10.1080/13506280444000508

Cheal, M., Lyon, D. R., & Hubbard, D. C. (1991). Does
attention have different effects on line orientation and line
arrangement  discrimination?  The

Experimental Psychology, 43(4), 825-857.

https://doi.org/10.1080/14640749108400959

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*

Quarterly

Power 3: A flexible statistical power analysis program for
the social, behavioral, and biomedical sciences. Behavior
Research Methods, 39(2), 175-191.
https://doi.org/10.3758/BF03193146

Gagnier, M. K., Dickinson, C. A., & Intraub, H. (2013).
Fixating picture boundaries does not eliminate boundary
extension: Implications for scene representation. Quarterly
Journal of Experimental Psychology, 66(11), 2161-2186.
https://doi.org/10.1080/17470218.2013.775595

Gaudouin, F., Ménétrier, E., & Didierjean, A. (2023). Does
boundary extension need attention?. Experimental Psychology,
70(6), 315-323.
https://doi.org/10.1027/1618-3169/a000603

Journal  of

Gandolfo, M., Négele, H., & Peelen, M. V. (2023). Predictive
processing of scene layout depends on naturalistic depth of
field. Psychological Science, 34(3), 394-405.
https://doi.org/10.1177/09567976221140341

Greene, M. R., & Trivedi, D. (2023). Spatial Scene Memories
Are Biased Towards a
Information. Open Mind, 7, 445-459.
https://doi.org/10.1162/opmi_a_00088

Hafri, A., Wadhwa, S., & Bonner, M. F. (2022). Perceived

Fixed Amount of Semantic

distance alters memory for scene boundaries. Psychological
Science, 33(12), 2040-2058.
https://doi.org/10.1177/09567976221093575

Hall, E. H., & Geng, J. J. (2024). Object-based attention during
scene perception elicits boundary contraction in memory.
Memory & Cognition. 53(1), 6-18.
https://doi.org/10.3758/s13421-024-01540-9

Hubbard, T. L., Hutchison, J. L., & Courtney, J. R. (2010).

theories.

63(8),

Boundary extension: Findings and Quarterly

Journal of Experimental Psychology, 1467-1494.
https://doi.org/10.1080/17470210903511236

Intraub, H. (2010). Rethinking scene perception: A multisource
model. In B. H. Ross (Ed.), The Psychology of Learning
and Motivation: Advances in Research and Theory (Vol. 52,
pp- 231 -264). Elsevier Academic Press.
https://doi.org/10.1016/S0079  7421(10)52006 1

Intraub, H., Bender, S., & Mangels, A. (1992). Looking at
pictures but remembering scenes. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 18(1), 180-
191. https://doi.org/10.1037/0278-7393.18.1.180

Intraub, H., Daniels, K. K., Horowitz, T. S., & Wolfe, J. M.
(2008). Looking at scenes while searching for numbers:
dividing  attention
Psychophysics, 70(7), 1337-1349.
https://doi.org/10.3758/PP.70.7.1337

Intraub, H., & Dickinson, C. A. (2008). False memory 1/20th of

multiplies ~ space.  Perception &

a second later: What the early onset of boundary extension
reveals about perception. 19(10),
1007-1014. https://doi.org/10.1111/j.1467-9280.2008.02192.x
Intraub, H., Gottesman, C. V., Willey, E. V., & Zuk, L J.
(1996).

photographs: Do common perceptual processes result in

Psychological ~ Science,

Boundary  extension for  briefly  glimpsed
unexpected memory distortions? Journal of Memory and
Language, 35(2), 118-134.

https://doi.org/10.1006/jmla.1996.0007

- 127 -


https://doi.org/10.1080/17470218.2013.775595

The Korean Journal of Cognitive and Biological Psychology

Intraub, H., Hoffman, J. E., Wetherhold, C. J., & Stoehs, S. A.
(2006). More than meets the eye: The effect of planned
fixations on scene representation. Perception & Psychophysics,
68, 759-769.
https://doi.org/10.3758/BF03193699

Intraub, H., & Richardson, M. (1989). Wide-angle memories of
close-up scenes. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 15(2), 179.
https://doi.org/10.1037/0278-7393.15.2.179

Koch, C. (2004). The quest for consciousness: A neurobiological
approach. Englewood, CO: Roberts & Company Publishers.

Kong, J., & Yi, D. (2011). Boundary Extension of Inverted
Scenes. Korean Journal of Cognitive Science, 22(2), 173-
192.

Kuznetsova, A., Rom, H., Alldrin, N., Uijlings, J., Krasin, L,

Malloci, M., &

Kolesnikov, A. (2020). The open images dataset v4: Unified

Pont-Tuset, J., Kamali, S., Popov, S.,
image classification, object detection, and visual relationship
detection at scale. International Journal of Computer Vision,
128(7), 1956-1981.
https://doi.org/10.1007/s11263-020-01316-z

Li, F. F., VanRullen, R., Koch, C., & Perona, P. (2002). Rapid
natural scene categorization in the near absence of attention.
Proceedings of the National Academy of Sciences, 99(14),
9596-9601. https://doi.org/10.1073/pnas.092277599

Lin, F. K., Hafri, A., & Bonner, M. F. (2022). Scene Memories
Are Biased Toward High-Probability Views. Journal of
Experimental Psychology-Human Perception and Performance,
48(10), 1116-1129.
https://doi.org/10.1037/xhp0001045

Ling, S., & Carrasco, M. (2006). When sustained attention
impairs perception. Nature Neuroscience, 9(10), 1243-1245.
https://doi.org/10.1038/nn1761

Mathews, A., & Mackintosh, B. (2004). Take a closer look:
emotion modifies the boundary extension effect. Emotion,
4(1), 36. https://doi.org/10.1037/1528-3542.4.1.36

Neider, M. B., & Zelinsky, G. J. (2006). Scene context guides
eye movements during visual search. Vision Research, 46(5),
614-621. https://doi.org/10.1016/j.visres.2005.08.025

Park, J., Josephs, E., & Konkle, T. (2024). Systematic transition
from boundary extension to contraction along an
object-to-scene continuum. Journal of Vision, 24(1), 9-13.
https://doi.org/10.1167/jov.24.1.9

Park, S., Intraub, H., Yi, D.-J.,, Widders, D., & Chun, M. M.
(2007). Beyond the edges of a view: boundary extension in
human scene-selective visual cortex. Neuron, 54(2), 335-342.

Vo, M. L.-H. (2021). The meaning and structure of scenes.
Vision Research, 181, 10-20.
https://doi.org/10.1016/.visres.2020.11.003

Vincent, B. T., Correani, A., Baddeley, R. J., Troscianko, T., &
Leonards, U. (2009). Do we look at lights? Using mixture
modelling to deter-mine the contribution of low-versus

high-level factors in visual Visual
Cognition, 17, 856-897.
https://doi.org/10.1080/13506280902916691

Xiao, J., Hays, J., Ehinger, K. A., Oliva, A., & Torralba, A.

(2010, June). SUN database: Large

scene exploration.

scale scene recognition
from abbey to =zoo. Proceedings of the 2010 IEEE
Vision and
Pattern Recognition (CVPR) (pp. 3485-3492). IEEE.

https://doi.org/10.1109/CVPR.2010.5539970

Computer Society Conference on Computer

- 128 -


https://doi.org/10.1109/CVPR.2010.5539970

The effect of attention directed to the center and boundaries of a scene on boundary transformation

ool IS4 AR ot F2vt FAHE| D|zj= B

olgy!, g4a

BRI QI(DHE (IR

wisecyatn Ae|stat

Z20iEm A2t

AT ARS ST ) AAR B A9 vribA] J|ofshe 7o) 9 @eltt. T ATES AASY B ohet
AAE B AT o He QoS 7|osi AASAE HRHoR Ueht] Fue] B4 met oleig Aol A
Hog Uehdthn S5 Teit A E4o] ojud A4 FAlR AARES USR] te A7 o Bl
AYAT S w2 AW E4o] FoF gusle] AAUS FAWL THsAo] Gout ol APHoR SRlF ATE &
Bt wepd Q7 kRl AURlE A 2Astel FY 4 2ot ofwA Juagsiel BANR G
AR dotmgleh AW 18 AHe] AR iAoz sfrelE fEstaoLt AANEA sl wike et g
ST AW 2 AEO] 59 3L HER ARFOS SEHT AANSN AT Bt e A0 Foko
2 ke Fols S WS SUUT TR Yok Fol F4 WIS GUHTE BT Eo] AH o] AN
ulAe gere Aol Wl W Sebin ol AW E4o] AZRolE Ba AAM] 4R nPe A 2
AT AT B4 SEolAe EoHGR AARES IA4 JAlsh ABAA ofsiste] # Almeks FelA oot glet

- 129 -



