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Image memorability refers to an intrinsic property of images that determines how well they can be remembered. Image
memorability has been shown to be highly consistent across individuals. Despite its stability as a stimulus-specific trait, predicting
memorability subjectively remains challenging. Previous studies have demonstrated a discrepancy between human participants'
subjective ratings of their ability to remember a stimulus and their actual memory performance. We hypothesized that subjective
memorability prediction is biased by consciously accessible image properties that are not directly related to memorability. To
avoid such bias, in the current study, we used an indirect behavioral measure to assess image memorability. Participants were
asked to encode scene images and simply press a keyboard button. Results showed that spontaneous encoding response time to
an image was reliably associated with memorability. Specifically, participants exhibited faster responses to highly memorable
images compared to less memorable ones. These findings indicate that the efficiency of information processing during encoding

reliably predicts image memorability.
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A1zt AR dupt & 719E £ Qlevke 719 dAE 0 7 ATRRIA AR 7HEE A RHE SRS fok 52
Poh= FF2 B 7|dlof ot AH AA|Y EANE § IS Eh ot A2 oE w8k A Hd
Fe HF=rh(Bylinskii et al, 2015; Rust & Mehrpour, ZHlx & 7]9EAY A ddl= A= FAGH] HERY
2020: Wakeland-Hart et al., 2022). ol &°1, A7 2= ®, 719 BA9] FHI7} S = =9 719812 ¢
o A EEA, AXH 44, ou] R T2 719 HA HA FAHrh(Bainbridge, 2019; Goetschalckx et al,
oo 2 9P uAE e9ER dEFd(Hunt &  2019; Goetschalckx et al, 2018; Jeong, 2023; Rust &
Worthen, 2006; Khosla et al., 2015; Konkle et al., 20105 ~ Mehrpour, 2020).
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Mather, 2007). 2 ﬁ:r%% E4 A =S oE A= olAY AlZt A=l 7]o-goldo] Tkt Aol g
Heh g 7190l & HA 9w A 179 E4E 7198 HA Uehe S4YdE B, S B AL &
o]/d(memorability)o]e} A|2FFct(sola et al., 2014: Isola  =o] dup & 719€2] 52 d|A A& A 4=
et al, 2011). 7]98oldo] w2 A7 AT A2 o & SkA] B3 Tsola 5(2014)2 A7EFEA A4 A= 4
7B Aol duEA F 7|95 AgE Holn, Y uh & 719 4 e FrleleR ok Ad Ay g
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A7 ] 7]9gold A& te WA Hde A5
W2 e HQith ey olegt AviEe] A
A& AA 719 = AskA] gsith

THA 7198old AFe] FALR olfi= HAEo]

1 gelo] A2 A=9] B4 7)utel B
| W2 7FsAdol sk A& E°l, A7HAEe] Hriet
Z} 2=2o] Zo]2-2-(interestingness) T 4104 (aesthetics)-
A e Helou, ol#jt EAES AAl 7o ei
o A3 IAE EAtt(sola et al, 2014). E7t 47
JAHog AT 4 e R FFEe
(low=level perceptual features)= 7]9-80]4S of|ZakA] &
AUtt(sola et al, 2014). A=29] onjz EAdo] 7]o)-go]4d
W o] Qg Hidt A7 ARk EASHARHKramer
et al., 2023), $13-2THE(phase-scrambled) HEoZ 9]
nd EA4S merd 4 A 228 A A=A 7198
ol/de AWHA Y] wiZel, oujd EAvegE: 7]
ogolds s Aty offthLin et al, 2021). A
T ANE FolH, AFES AEHos HJI 7Hse A7
Z sty izl A
4 5E =2 de EY & Sloh ey
1283t B0l AAl 719 8nts W2 AT TAE Hol
7] figel F94 719 59 Aot dolzls 7ol
AtH(Bainbridge, 2017; Isola et al., 2014).

g, 27, 719, SArER T AR TAA Z7EAte
WA grebo|u 2p7] HaHoh 7Rl s 9 A2 wt
Ax7t AeRt JHE AFste ARlEe] Hilwo] ittt
(Grassi et al., 2025; Hannula et al, 2010). & Eof, &
742 A SEHET 53 BES(pupil response)o] AA|
7193 9719e o # FESP|: StrhKafkas et al,
2023; Lapteva & Martarelli, 2024; Whitlock et al.,
2025). ol=gt H& 1Hstd, Azt A=9] 7198014 A5
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(spontaneous encoding duration)o] AA| 7]} 4 A5

& dEslenE 2A:
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A0 Uehdth a1 S, 7|olgol4e] e AL
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_>f1_|4

]
Hot o] Aot figse 475 fEos
(Mohsenzadeh et al., 2019). TSt 7]ol-go]Alo] & 2=
2 13ms®] B2 A7 B AAE woll: o =2 A%l
Aet5-S Heltk(Broers et al., 2018). A2 AR 7o %
7] GACNAEE 24=9] 71980l S WYste HEIL wa
A At 94 2 7]980140] =2 A= ¥ &
&2¢ 793 S Ad 7Fsde AARIHGillies et al,
2023). wEtd 2 dfoME 719goldo]l w2 Al A=
o] 7]9go]do] I AFHT ¢ wWE2A Hoshd Zoln,
5255t §845 Bl AA 719 #8E 5T 4+ A A
J

ojzt gt
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4 ApolHE sleigolde] £ A3} Be A3 7ol
7190 Al FA| = Aol A whe Z &3 A7]E R
The.g., Bainbridge, 2020). I3} 2 AFoA= 719-80]
4 Zzol mE 71 ARl 3 44 Aolr} opd 2
WS A AlE HuslA Sk $od wg AL

7VFs/de sty FgtelA 2 49 83 F7](Cohen’s
d = .65 7M43tt. G*Power 35 AR EAofA Fb
oA & a1} A7](Cohen’s d = .65), A= .95, o4&
a = .05 71¥eE EEE ARGl w2 &
=9 oot AIZb vs. W2 A=9] FHost Alzhe] ZEagt
A BE = 3307 AEHSIcHFaul et al, 2007). £
Ao A= Amazon Mechanical Turk(MTurk)2 E3f =
409 7HE B 7Re vl AFAelH,
MTurk MasterAH4-e& HGskl, 7|2 A $AEHIT
approval rate)o] 98% olFQl Z-goqt Adlo] ol 4
At 2 A= FEUStE 71 EEE-aE 9l dS](IRB) 9

Qs T

=

b

o>
fijo

= 2
PsychoPy(Peirce et al, 2019)2 Az o
Pavlovia(https://pavlovia.org)g &l 2=loz ZP=|Q]

o A7HE Ao HREHE ARgste] 22kl A
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Yol 7sied, A7 =9 A71= 7 2UE9 3
Al==2] dojof| Hlgsto] 2w .

MemCat ©]u]z] doleJH|o] A(Goetschalckx et al.,
2019)0l4 =% 1208 B9 onA7t A A=08 A
S5tk Ad Aol HuE ZF Z3=9] 719 Al BA A
ZE(hit rate)ol] 7]5Fsto] 7]o-golio] =& A= 6070(F
w hit rate 86.54%, SD = 2.36)2} @2 2= 6070(F+t hit
rate 31.90%, SD = 2.66)5 AAstAtt. AH HF7F 719
Ffo] g A 7FsdE FAISH] sl olnlA] HlolE
Hlo] Ao F7(landscape) M= E7H A= AHES
of. A%E 120709 Al 2= F 6071 Shs BAllA A

A== 719 o=, UMz 607h= 719 AA 2 A
QA AN AZE2(movel) F=HO2 ARGE I 719
J_’Jr Az FEole 7198olde] =& A7 W2 A=0]
gt Hl&=2 ZE QI
’“ﬁ’.ﬂ% Sk DA (study session)2F HAF DA (test session)
2 ?*éﬂ%qq(Flgure D.
SANA 6070] HH A=o] s Sl o A4
X}Eﬂi AAEJL, 2=9] A7 S A2 Zolo 40%=
AREAS. RS AAE A A= Feskt 5 A
o] AHME EY oy AlPoR XSSt s AATQIT: Al
7} 2= ool 3P A2 Fol9] 3% A7]= “Remember
the scene. Press the spacebar to continue 2= QW &
7 AA=EE ke A RoRkE duhy we] ofof
St=zlo] ik FAAQ AAE HA] Ferow, Hsh=
oot A7E AR & QlSlth 7P Asjo|AHEE
29 500mse] ¥l spgo] AAH F thZ AlZF A=l AA
ek 6079 A7 2= ek uixl & 3029 §A4
Agro] FFolFiTh

AAL dAAM = S5 dAlRA & 607]e] HH A=t
A A== 60708 A Aol 79 eAE AAE
At 7RSS Al A= o g@AllA & Aol gle

e = see
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SE(hit rate)o]] w2t ARde] Ao =3t

2 a7e] 2o BYAL A7 AT Ras] 28 A
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Figure 1. In the study session, memorable or forgettable scene images were sequentially presented. Participants encoded each image and

pressed the spacebar to continue to the next trial. Participants’ spontaneous RTs indicated the encoding duration for each image.

Following a 30-second break, participants engaged in an old/new recognition task.
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A& (retrieval) FANAE FLH0Z A EHE=AE A
o o2 Sfsl A AA dARIA Z1goldol w2 A=
o2 2= A wEg A7 Blasich 4]l 474194 eIy
SAT 2Alle FF FIF01Y I=lold) vs. A= I
(new)¥t 7|90l (=S vs. )= Q207 5= HHE=

A BEAFEA (repeated—measures ANOVA)-S ARSI}

r

JFU

2

719 Al TAelA 719
F2 ATEY w2 1%%% B 1(39) = 1207, p <
001, d = 1.91(Figure 2A). B&3} dANAE A=2] 719
Q0|4 4o wat B} ke &7} 90l5HA| zpol7b W
o}, t(39) = 3.85, p € .001, d = .609. FAHCR, 7]o%
o]Ao] =& o] ¢ wW=2A BT E3 E53}

Bolie] e AFE s1olgol4o]

S AR o]F A|Ql Ao L] 719 AT} FOfRE AT
WAS Bk p = 327, p = .011(Figure 2B). &, 7}
27t w2A] H55E ubd AF44E ol 719 A A
ol Agks] 715 AFS B

theo=, 719 Q1 BA|A L] HESAZE e 29| 7]
o-gold 1

E}E} geA=7ke E46k] flsl A4l Al

A JEgAIte sl s fR0C1Y =
(old) wvs. /‘Hi—% F=new) ¥ 71980l (s vs. B2
Q9log 3= HHEEA ANOVA—S— SYPckFigure 20).
A A, 719809 FaTh fofgen, 7]98elAe]
E2 A=l digh AQl wk Ol 719 8ol @ A=l o
dhowct W zlo@ Uepdt R(1, 39) = 27.24, p <

rok

o}, F(1, 39) = 807, p = .374, 5 = .020. 7]

= 5§99 AsAge FAHCE Kot F(Q,

39) = 887, p = .005, 5> = .185. AFF HA Auh ¢l

HANA AAE Z=Fel 719 FElld)olgte W 719-80]
l

gol4 4

ol =2 AT gt ghgAgto] 7]Hgolido] W A=
o] WhSAZHET Wt} +(39) = 633, p < .001, d = 1.00.

TE ATl A2 BSeed the x}:u 70104

t(39) = —1.64, p = .109, d = -259. %, 7191804l &
2 AFe oa APl e dele o wed Azt 3
[e]

& Hlon, olx 7198oldol w2 ARt o aa
2 AgAstdds ol dTeE
al., 2020). ol2igt A= oH Al =4

W= FLsHA dehdu(legeld Faxm F1, 39) =
20.03, p < .001, p* = 339; = 49 FaI F(L, 39) =

e Adto|th(Xie et

ASlstn B4R

52, p = 472,y = 013: 4E2E F(1, 39) = 6.5, p =
015, 5’ = .144).

s BARIA Azt 4S9 REs aede wAHE
ok opal ¥hgo] W% q(v.aurlablhty)OﬂE g2
QIth(Esterman et al.,
A 2z 7 B5d) Hmvu E%J?ii% EIRTAC] 5 = A A=

U HEs) wheAzte] BEUAL solgold Sid) mE

—_—

Z}o]Z Holz] gorrh t(39) = .58, p = .565, d = .092.
AY ATE gokslH, 7]ogoldo] w2 A7t A=E2 7
<3t It JdE I EEOM 719-golio] Y2 A=H

2, _ 5 o] Z&7lL O 0o]=] o}o = I
001, 57 = 411 ¥FH 5 {0 Fave FosHA ¢ o 8 #WEA HEe B2 Hith
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A B C
* kK ek ok
24 ] 2.6 15 ns
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=235 = p=.327,p=.011 =14 | ply
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[ [ [} +=
2225 2 ey L 12
8 22 822 0 5 mlow
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Figure 2.

(A) High memorability scene images were encoded faster than low memorability images.

Error bars indicate

within—participant standard errors. (B) Encoding response time was correlated with actual memory performance. Each dot indicates an

individual scene image. Images encoded faster during the study session were recognized better in the test session. (C) In the test

session, participants retrieved highly memorable images faster but only when the probed images were old. ** p < .01; *** p < .001;

ns: not significant.
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M
TolA= olu|A] Hlo]EHo] Ao 7]H-go]4do]
Fi 92 A552 AE] w2l 719801 &
SR A5 ARSEA] Sokt) ERF A= W9 B
BASH] S8 ¥4 MR 2RE Y AETE AR
2 A Aol AP dutel seAE Sklsh]
off FARE A9 AAE ARSS A d79] HlolEE AR
Skitt(Jeong, 2023). F7F FAolle A3 Ao Zofgt
F 6599 H7HAF HlolE7t AAEE ST A7 e g
SEHwolA BYE emerel 7ERF 303 MTurkof|A]
DA vl= A 35oz FAE

2 AT ARl A fLx2IF AR A Ao Ad
2a9} 2b9] HlolHE A EA5H. e 2 a4t
FLSHA AAEE A=e dote AIZE BeF Roslskal o
olA 719 Al HAL HAE 4=3Y3ict. 10K US Adult Face
Database®] <& 2= 507H(Bainbridge et al., 2013)2t
MemCat tlolguo] A0l AW A= 5074
(Goetschalckx & Wagemans, 2019)7} AR&5ich 2 ol
o g A3 dFeMe 7]98oldo]l w1 W A=#
ot 1 Sl A= EH FAAQ A7k B4
gAY Aabs A Ao A=t (eong, 2023).
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Figure 3. (A) Correlation between memory recognition accuracy
and encoding RT. Face and scene images that were encoded
faster resulted in greater memory accuracy. Each dot indicates
individual images. (B) Correlation between image memorability
and encoding RT. Images that were rated as highly memorable
were encoded faster.

At o] & AQl MA| AFE ol FofRt At Y
gt p = -.508 p < .001(Figure 3A). EaF Hoa} ukS
AZRE ofm|7] HloleHo]AoA HiE 7]ogolyd 4t
T fos AEe B4 p = -.459, p < .001(Figure
3B). &, A A7 F7F 24 Ay, e A= 13 o
2 ToH A7pAF AolAE 7 et Ut A7t A

7198014 B Al A=l drtg & 7198 4 Qe
7He YetliE 2= 149 EAoltk(Bainbridge, 2019;

Bainbridge & Baker, 2020; Halpern et al., 2023). A=9]
719-8od2 Q1 7 2 A HellA =2 S HolA]
9, Ik &6t AAES 54 A=l duhv # 7
=7 AeoHA d&stA] Erttt(sola et al, 2014). 719
B0l AZo] HAER olfi= AWH R QlAsH] ATt
oyt Hol= 279 2)7H3- 7184
£/ o5t H3k T= ol
HekE mshr] = Al A

> o
2!,
N,
19,
4
x

<]
lo

r

g rlo
ne
N
o
o
s
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o
re
re

&

4o
%
N
)
2
r o
N
12
>
o,
2

saft 5 7o) A9 HAZ SR A A, Aol
o §e Ate o w2s HuaEy o e 7|

oh EG slegolde] B AFe AF WANAE o
o Al HgAIZRE B} oleld Aake F]eigolgo] 7]
[e3]

Ty el A&FH0E S W 4 don(Xie o
al., 2000), MAI] A1) £ EHoka 5T 5 9
LAy AE F Shbl B 4 982 AATHKahana &

Loftus, 1999).

w2 Ao A= 71980l o] A7 BE AP 7
z7] SARE 9Fs nRte HA2 97l +HH SAE
AEe(Ye et al, 2023). AlE 501, 712-80ldo] =2 &
= 2 A= g o] o &% miEo] tEA yE

= (Bylinskii et al., 2015; Damiano & Walther, 2019),
£5] B33l 28 oF 2% oo M & mES Apolrt
F2 SAEHLyu et al, 2020). EFF 7]2}go]Ao] =&
olmZ= AAl AlZro] A ARt d=olA 7198olgo]
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o oluz Kt ¢ w27 A= (Broers et al., 2018),
17 AE A2 27] DA 475k o] o st
sHA fZg " cHMohsenzadeh et al., 2019). yoprt, 714
folido] =2 A= Hrp A2 3%47]%4 o2 Az
= % QlthGillies et al., 2023). & e} o] A A
£ T, 7]98oldol A7t AEA 2 AdutelA &
A=9] A3 (prioritization signa)Z 2HSF 4= Q182 A4}

Sttt (Bainbridge, 20225 Rust & Mehrpour, 2020). &

S~

O

, Azt

NrHe EXR 22 o2 ZA=HT T §8A08 253}

ofal QIESHEE LXIPEo] glow, 7]go]4de ofet
AE AYE F¥cks =9 Ay E40=2 & 4 ik

YE Afode A= FIE AR = AS f§A

(maintenance) AlZto] A4E 7] L3fo] Ptz A

7} Basitk(Daviddi et al,, 2022; Li et al., 2020; Quirk

et al., 2020). 2=u AlZ AE A2 A7He] F717F HEEA|
7] GpyoR ololAlE grov], Hash Az 7o 43
o] AL A= EAolu Hos} Ao wah 24" & 9)
Th(Brady et al., 2016; Craik & Watkins, 1973; Luck &
Vogel, 1997). F238} AJ7te] F7lstd 7] aie 4
= Bt A AFEolME Fo3} Afto] A or &
AR &, F2ept Sawr] dofl A= A7 ZAlE
]—,—OﬂE F7F Fost Az

AANAE A=9] 719

2 ZpapA —‘:}Eﬁ} A7E Aozt Edut] of
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ofN o

N
~

o, 71ei8olgol Ee A3l o #2A e
ANE VAT 5 Yo R, B AT A

w2 A3 B4S WIS

47}3}3’_ orHoz H535 A7FE AT

gH ZH el ofsf Fast AZE
k) Zi‘ﬂll —bv’-%L T o }7417} Aok 2=ug A
23 =2 A4 7]
1i’r(Isoa et al., 2014). wahA
H7PREel 2,<_7_14c‘>l 7]‘11 53 7 fq'a} o9t A7
& Foot Hhg AlZE 719 Rf 7he] Ay A

7b e QI9ES Aolth Bos} wg A7l Hes
]

r\‘r

_L4

5] o
W} e 4

\
LT
rE

2ol J1FAE 7N Rde o 2
A =2 Atz 78S dSd & 3ol HAESL
Th(Needell & Bainbridge, 2022; Zhao et al., 2023). QI
A BEES B9 49 Ao 4T TS A H as
712} el EAJS] ofdke Hbz] o1 QlElE z=Eo] EA
gk & 7]ogolds dEeth o=

T§0] S40RNE AT HE At o2 g AAsv]
(Bainbridge, 2022), ebo] 1 A& HAHO= QXA
woteete B ATold geld AAY 288wyl
WA Gz BEY 5 PSS AL $5 Aol
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