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Accurate Visual Working Memory under a Positive Emotional Expression in Face
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Abstract

The present study examined memory accuracy for faces with positive, negative and neutral emotional expressions
to test whether their emotional content can affect visual working memory (VWM) performance. Participants
remembered a set of face pictures in which facial expressions of the faces were randomly assigned from pleasant,
unpleasant and neutral emotional categories. Participants’ task was to report presence or absence of an emotion
change in the faces by comparing the remembered set against another set of test faces displayed after a short delay.
The change detection accuracies of the pleasant, unpleasant and neutral face conditions were compared under two
memory exposure duration of 500ms vs. 1000ms. Under the duration of 500ms, the accuracy in the pleasant
condition was higher than both unpleasant and neutral conditions. However the difference disappeared when the
duration was extended to 1000ms. The results indicate that a positive facial expression can improve VWM accuracy
relative to the negative or positive expressions especially when there is not enough time for forming durable VWM
representations.
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® AT s)oe] AgEE guel 48 54 5
3 34, ¥4 2 FY AN A 24759 94
4 ge gushs 4edvlole] £g gage] v
= GFL 2AS Re] GAS} 7o) Zeel
49 A7 dnHow s)o FEe A F4
F94 AA7 ek 719 Aue] g 09
AT AFHY 53 Ao AFELS oo &
THE FBo] F4A ANE BET S 1 P
W@ 719 A4 R A medel B4R FeAe

I

==

Haskedth d& E° Perlstein, Elbert?} Stenger
(2002)2 71 @50 AA e mE Afd7)ede] A &
A4S A S8 A7 Aelet #d Y
9 (dorso-lateral prefrontal cortex, DLPFC)2] 243} A
L5 S48 159 AFelA g@ate due]
ARRAL O] AR o2 mEE o, A ARIA=
3, 7 2 FHAQ AAE R &S
TREAT 550 =E2HE =
He ARzle] AT o ®E AAIEE TPz
21 7ol A EAD AR 2}
stk A= AA

f rlo
ofi
=
re
o
fo

-

o rir

2

o

r

x
i
fT
ki

o

>~

>

)

>

>

=k

o

2

o2
o
i,
%)

mlmmﬂéoﬁﬁ
2 oot o x4 & =

s
ox & ?T—‘rl
x
Jp o
Lo )
rot
2
> ox
>
- > i
2 N
]IS}J _—
INNG 32 12 "
12 + 0=
Qoo T
o F 2
T -
e a0 :10[’
o ot z = Mr ol
ool 2o oy o
BV B
O(:)t:'?

ok
Jf
o

_>|:4
N
N
2
Ez —_
~N
12
1o,
2
o
l:p{:
o
ox
=2
of
o%
o
4 2
By
a
i

ofN o o

Btk 259 A FHAAE

e
o
ot
rlo

HH AAE Ad Ao dojE(el: ‘slut’, ‘think’) =
= e

A
S dw AFE(d: B A=, FXAH d#)e 7]
== =
S =

Fgow, AAE 7|JEE A 7v4 o] H(n-th
back)e] dHS 9

7 (back-tracking)3l] R 313}
At} n-back 719 FA 0] A e
=43 Ay, do] 2o g v At

J A= Aol AA
A= 39 A5 FAEAA AA
o Wh&-AZko] A

mEs vehd 2

i)
T
i

oo

>
N
N,

o
1o,
s
e
oo

o > [

AVRIL

;5 ) o
o &
£ 4

0%

ON

o

k1

e

NNl e
N i
O}Lygﬁ
>
o X
e
o M2 i g
c&'m)‘i
é‘}‘N_[p
o
rld o,
N2
R
= >
= =
g g o1
g o2
oo
o
(@)
]
z.
=3
[\®)
S
S
N/
rlo

2

o 12
SR L~ O o e )

o

i
et
1o,

p‘L
UE?E

FHL A= FHe watk v
ST HaEked

2o
2 H oo
H of

N,

oo
8/
o

(
i

[e3

A ARGowm Qlal o} Eekg AR
gt Zlo® FAdHTh o & 59 Perlstein
50029 w7l At €2 Kensinger$}
Corkin(2003)©] A}-8-3F n-back A= A 544 =
A719S 8= S-2F Z(phonological loop), Al

H71 4 (sketch pad), 183l °]&& F&3)

M 22 o2

(U
O
o

ol
o
2

(short-term retention)”} Q.7-%]+= Perlstein 5(2002)2]
AR FAel A 5 FA e FaFo] FslshA HEH
Atk AS #E o] He 7Y AFAE

=<
=
h
71e] A 2="]l ol & 50, AlZ7]9(visual memory) O &
l]ﬂ__

A A 719 FHEo] Bid Ao Aol 7t
g 7H54e AAFET
£ AT n-back #AISE 2ol H3Hg wA| 7} obd
Eoka Hake 7] aAlE AHgske] GA7E 247

B 44 12 o
Bl
Og:‘l
=2
o
N

o
flr
>
Ju

s



HT AF71e ATtelA #4719 A7 545
a7l gl &3] AR EHE AAle WSEH 3A
(change detection task)®] UHLuck & Vogel, 1997). ¥ 3}
4] A= Perlstein 5(2002)°] AF&3 ©7] 213}
Aok Ao = Fdsht 7gEdEe e R &
A g 35 92 T ¥skE w8 71 A%
2l Ae] g0 EAS & o At #E
Atk Aol 9
A= 7190] a7H = ASE(: =T
Attt 47 AIZE Foll AAlE AR
TYA ofF-E RasHA "ok #AAe HdA Al F
50%9] Al 71353 AARME 9] Ap=o] FUS
™ (change-absent trials), U™ =] 50%2] A|ajollAl= 3
AbHE F9] sl 719353 of 2 7] (change-present
trials) A A TE wheEba] wf Ao A 7] dEEo] A
TAHom A%gd A9 HatgA] s 100%0] <
Abetth Al o2 &8 vt 1~370Y we] 3
2] WA = v g8k, 471 o3-S del7bd
5% olsl e FA48 Aagth wst
A A A FAE AR AGE
= U AARJAAZE A7l s oF 3~a7l AR )
T At o] el ArH(Vogel, Woodman, & Luck,
2001).

Aol A AREE WSEA] FAe A= Al 7HA]
AA & T H(neutral, N), fF(pleasant, P) L L
(unpleasant, U)9] ¥4& 7MAEE AHAd d= A=
(ol: 734, 5, B2E)o] 719 & AL FEo=
AHEEITE 58] 73] Aok AR A4
A9t gl B]il(comparison)oll S So] AA] W
slo] Wek(of]: P—U, U—P)oly Wate] Z7](el: P-U
9} U—P vs. N=P&} PoN)oll w2 7)o Aew o3

o 45 FAh

-

GRS

N

= AA7F A7 o] A% B Al el

58 FAA G Fud 74 AA st 23l A
st A] Garo] dAT olE 5T 5 o
g &GS vAA 2 Ag gk Aolrt
A2 A kS Aol Perlstein 5(2002)°] T3k v}
oF zro] g AAM A=o] 7| Ao ¥
A s FLANTE, BT ZTARGE FH
F789 dEo] 7 FqEor AAE A9 WA
FYETF =& Flo]m WhHol Kensingere} Corkin(2003)
o] A AARAH A5 A7 Z71gel vA=

10
oy
Jal
Jal
04

Mol o 5F AlZt=td7|of &at 21t 607

\V)
>
ook

A9 12 AR A E 2S5k 7)Y 5} 7
e A A AA(FHE, T3, 2IHE 7
oS Ao ZA, 252 HA

71999 A% 9 AN v A= FFS A
AT} Perlstein 5(2002)0] K13l vie} o] -4
AA ()7 AR 7190l A ol A
ol a8 IAHA JE¢FS = 45, THA
(FEA) F84 A d= A= 1E)el

™
e

o2 W

=5
o

= N

rok

N

12

o

ko

-4

i o

2

'

o

o il

N,

o

‘l'&ql‘ Ol

oo N o
ot N oo N o N £ W oo

rlr
)
[z
%
o
D)
il
o
o &
i
DI
o U
o X
k1
o
O
o o Il
X =)
o X

Figure 1° A3 1914 AREE =9 oo} dAE
Eafsint. I A= auistaol A e
KUEFC(Korea University Facial Expression Collection)
& A3} 2 (Lee, Lee, Lee, Choi & Kim, 2006), Z+
7z} s AE o2 Y9 EF(unpleasant, % 17),
M (pleasant, ), T H 4 (neutral, FEA) = X

4 AF(Z7 U PN B A ST 2



608

o
Pal
rlo
o
ok
1>

AlgJol Al 71o) e AL FEOE AAE dE A=
of = Al Mz nAHAeH, A H= A=) $1A]
E3 A5 ﬂ@ﬂ oAl A A 9@
HE] 60cm 7+AS ¥ 19" LCD ~3d 9] 34 w7 3}
ol A Elon, stue] 4 TYoniy 7 4=
=2 T4 YA = Al (visual angle) 3.51°9] AHE

A HodE A5 ARle Ar]e TR

T——J—T- )\}\}J\q' H
421°9F AR 421°% 2% S35k th

Memory retention(800 ms)

Memory array(500 ms)

Test array(2000 ms)

Figure 1. Stimulus design and trial procedure of a change-
present trial (P—N) in Experiment 1. Participants
were asked for reporting presence or absence of
an emotional change in the face stimulus between
the memory and test arrays.
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Figure 2 Stimulus Results of change detection accuracy from
change—present trials in Experiment 1. Note that the
error bars used here and in all subsequent charts
represent the 95% within—subject confidence interval
as described by Loftus & Masson (1994).
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Figure 3. Stimulus design and trial procedure of a change-
present trial (P—N) in Experiment 2. Participants
were asked for reporting presence or absence of
an emotional change in the face stimulus between
the memory and test arrays regardless of their face
identity changes.
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present trials under 500ms and 1000ms exposure
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