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AL T oF 200msE HFoke] L o] A
S Aokt Be BEZ, ipsluen) T
Sl RAE AFANH 298 59 A9l
w3 ¥k £ contralateral) FFFof &+
B A3 238 AN E 6 s3940
(negative-going) &Ato] TAHTE o]zt =
B 3] zpolE Nope HECR A,
2 wE ARe A el oF Add

| gt

Hyun 520092 W3} &2 A4 719
23 AL g5 7 2}bo](difference) 2 Q13 W
SHchange)7} LA YA S F
EAsks AAZ Asklen, o 1
ol Nopel W@ AW L ZAGAG. B AT
© TLe 7P obll, WsE FEAZ A4

o] EAeke AR AAH Folrh A%

o 1=

i 5ol

o % A Guel A5
o
=

o o] iAo w AiElo] 719 {70l
AR g 58 A5 5 A7t A
‘FoldEHe Hyun 5(2009)2] Arellr #HZ
¥ oupe} o] Folo] ZAAQ Hgho] e
Aolth. whebAd 5 A s7heE o7 27
Al N2pe] Il A" 1, 2, 3, 4

—

Z243 2 o7t gl ol whded 2E
=
A

o
24

o] ARHAT AGHE G2

,d
o
i)

o] HHEAHoR Astd Af, &
M1, 2,3, 4l 213= 28] s7ie ol
oA Fo ko] A" FlojH,
N2pcidie] o A7ke] Aoz vepd
ojtt.

o
woorle I g o

A

ZJIR}  oFo] 2.9} Aldowa City) Aol A Ak
Aoz FAolgt 2 18-324] A}o]

SR

- 269 -



o fra FAFA 129l Al Frresich
A AdAE A2dHor §4de wd

Aem A AT B
BAY S Easkiich

= o =i A
we] dxE 19 1o =3 ;Hi\ﬂr Ay 1}3(08
° x 0.8 100cmA2]E FiL 197 CRT 3}
AAE A E A5 A w1029 od/
m’)e] EA2551 «d/m)EAHO.1° x 0.1y F
Aoz 82 x 827 A9 HatztE o A
Al AT A= Fret A S48 9
8 Tektronix AFe] REW J17 A 7|7}
AFE-EIQ) o, 1931 CIE(Commission International
de L'Eclairage) A7 23E A A7} o] &5 At
719 9 HAAF g8 A2 OE Y A W
A, £9, 457, 13595 7R 2H0.39° x
0.05) A5 ollemn, &% Alof] HA RF
7789 g Ap=o] AAIZE HArk W9 e
= 47 548 = 321,y = 545, 14.17 cd/m?)

PR

o

= At

o

=2 -
- Hsle s

00ms

T2 1. ele] %3 9 2 9
=]

625, y = 318, 8.05 cd/m?)
Ao, 7+ 3 3k 28" 5l
Al 289 AZE Fi FAS
Aloke] AFE Z7H33% x 6.07) Wol] AR o
2 AAEHAT AAE T 52 2 Al
WollAl 1, 2, 3, 4, 5, 67172 =4L = 919
o o tgHe YA BE 6 5, 4, 3, 2,
el Yl wrbdolint. HA Al F A
Hke] AlgJo|l A Sl Al He] S 7h Al A H
A5 Aokl ul AH7F AAIEACH, v
2l Adke] Al s 5o Al A a2ln
25l o] 7H7F A A = AT
b Al A Alge] ZollA oF 12 (800
~1200m= wf Algweitt Ao w W) F
b AbAY ALeA A E)dl oaf Al
2= et Aol YER AL 500ms § 719
o] 100msESr AAIFNLH, 900mse] 7]
delay) A|7to] HmE £ HAL
¢ AAEJT Al Wl AR
AAL o] AAE T oF 25% FHd A}

o] XA (memory

&

%

gt gEs 7t /qsg T8 (trial block) 2]
A

=o] 1%

(]
o,
_>|:
N,
>
3
poa
-,
> M
J \
=2
X,
N,
o,
i,
1=
oX
|

EE = oo A$ 457 13572 W3} 45
Tl 1359 Ws 47 Tl 4y gz

#h, GAE o) A8 v A A g
el W B F e wel W oy

BRI 2 28 Ueld gl 7ol
79 e wdel A4 719 23 Al

mlm 41
T

ot

- 270 -



FE Afololl 9] Wste itk el A
e dxrEdoy, vk ASHS Az

=7 ekt
HNPahs 9689 AlFow FAHAE AlFY F
< gy , 7198)oF & W] gt

Faysteo
2 =40] A3Y 793} wikde] AH
go] ol AAANU g A 729
al

T =
o Ti1o= H&Zl'}\—ﬂ e —l}‘—]lJ

E_-;—}\H

b Ed

o
A3} =0

] 32}e] | IHEEGs)
T4 A9
(tin electrodes)& AR&-ate] A=A A

< A FAE 1020 AAE w2 107](F3,
F4, C3, C4, P3, P4, O1, 02, T5, T6)<} H]2<l
g A 013 T5 FFYel F2d oL 1g
3 029k T6 BFYel 91X Or 3 4] A
o $Agt wtArEo] E(mastoid) =0l &

)
2
4
LY
rit,

=
o

wprgolE A
oA S3E Ase] Fded oAl ARz
(offline reference)=] 21T}

w9 AT $EE 2] A8 9 ¢
Zxo] WFemny A
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welel 2509 S22 TAY A 93
O EgHdelt EeFe Uoga ABE
o @Ed aew Al B A9 BHAA
2 AAEAG 7129 #Hed whet 25%¢]
el N ARV BORR MPAE AR B
MelA AglEen, AT g A dA
OF A& E(error trials) H3F AZ HEAol|A
A e = At

N2pe A2 A A59 28 AdS 7
£0 Z(time-lock) S HATE N2pe SR &=
Tt 2ol AEHAY WA 2y 39
A5 RS 7oz, dAF A= A AL
o WsE BAg Aoz A=Y WS
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SN @oll B A9 AAAT. T
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e sigle AlgY HE AHE W
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@ A B A9 AAS 93
Hgel dgoz HAFHATHATA, 2008b;
Hyun et al., 2009).
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o rlr

oo
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FHo=H ZPEATE Noe] BT WA A
ZHmean onsetlatency)S FA}SE7] 9&hed, ©H

=

HA EAH (fractional area latency measure)]]
Adte] 100ms-300ms -7+ Wel|A] N2pe A}o]
vigo] HE WAG0%)el ATEHE AHE F
Abete] et ATHE T4, 2008a; Hyun et al,
2009; Luck, 2005). H¥ Ao TAA HF
e 99 WP BTN BE ) ge
Greenhouse-Geisser 117 (Jennings & Wood, 1976)
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= AT
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ANOVA)°] AAEAT. B4 A3, &5 e

*x p<.05
*x p <.01
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01]/\1 040111 A28 38 (raw waveform)ol| A] H
& 98 A9 WE I

9} (difference wave)% OL/R A= AlHE H
JETh. A BE Adle] EAM AL
N2pc9} P3 A&l thiste] F=A=T, ©f
7ol B3 15t §Ro] vlw He P
Wskel o3 o B SHNpoz AEA)
oAb A Bk Al SAP)S 2AFS]

1) N2pc= ¥ Ao AH8-d 1020 AA AFE F

ZEE AZEO1/2, T5/6 D OUROA 71 2
wapAl #EEH, Al el AFEES g fA
3 N2pc & A& Holoh % AN M=

WE A9 OLRAA old
Aoz AAedr

Aztoldek. A Nope @ P39 HZ3} it
Y Al7te] HES ¥ 49 Zajetanh WA,
N2pc AE& Hzl g2 wjr] A3} g4
gol zto] YL VFoz BAHAHH

= 1l ] = S
A Z o] AL 150-300ms FIHe] HYE Hita}
om oy /\] s %XJ,O%F 100-300ms ;L{}oﬂ

WA 24 gmelgel AeEn
(A FA], 2008a; Luck, 2005).
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& A BHe fstd, &5 A, 2, 3,
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o] F wQlel sy o718 o]
AR Mo AAFSIT WA g8 g
7kl W& N2pe 139 ®Wsl= SAZ L
2 fFoug zpol7t e, ol FE I
T WRle] FaI ] o5 AAHA, K, 55)
= 340, p < .05. A= YA W2 N2pe HZ
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W 2o
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o, 2, 2 = 814, p < 05, FE A5 A AAFd A5 9K WAS tReR 0y =
A3t A 93 Wl 7 Fage foeld o A old WY

A %Skeh, F10, 110) = 140, p = 27, NS. ©]
A% 27 A F B o 2@ ARt

‘Mot SS M0 ‘HE elE ‘HI S o ‘st els’
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S HA AE

4_

— 3.0 uv

I J s 4 | 4 L '
1

—200 —100 0 100 200 300 400 500 600

+ — A2 (msec)

18l 3. OL/R F=0M ZFE N2pc #to| ok (N=12).
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0 0172 550
o OLIR
o T5/6 500
A 7

450
% p<.05 400
*% p <.01
150 350
123456
1= e
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Properties of Visual Working Memory Representations
as Examined by Memory-Perception Comparison Process

Joo-Seok Hyun

Department of Psychology, Chung-Ang University

To examine properties of visual working memory (VWM) representations, event-related potentials were
measured during the comparison process between memory and perception in a change-detection task.
Subjects were asked to detect an orientation change upon a memory display onset after remembering a
few orientation bars, and the memory set size was varied from 1 to 6. Onset latencies of attention shift
triggered by a memory-perception difference were measured by N2pc component onset time, and the
latencies were constant regardless of the number of items in the display. The results indicate that the
comparison between VWM representations and perceptual inputs occurs very rapidly and is accomplished

immediately upon a test display onset, and further that the representations in VWM are stored into 3-4

fixed-resolution slots.

Key words : visual working memory, change-detection, comparison, N2pc, fixed-resolution slot

- 282 -



