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AR A= AeIg e ] 919
&3] AREE Aol ARIBHE A SIERP; event-
related potentia) 18], o] T2 AlZAFAAA+
WA ve A ARk ETRE 2ol
Gn AAA AT AP e W we
sez A99ne, Be A7E A4S 7
A BRPE A Al e Tolui o #9
gk WhHo g FEukol gt}

B4 AZe g8l 94 439 Aol @
B S moltH, FAATH FYAT
Alole] #jo]E Hol: thEA ERPHEOCE
] EPN(Early Posterior Negativity)Z} LPP(Late
Positive Potentia) S 5 4= 1 THSchupp, Flaisch,
Stockburger, & Junghtfer, 2006). EPNS =3 2}
ol el FAAFEEATH $HAD
A7k o e me Aol AAAAAT A9

AN EUAT AAE @ Ho|o] 27
As9 BEonA, A Gae g6 A4 3
Aol T FF-2F w99 AFBIA
#FE e RS AF I EPNS ASAA
F °F 150 WA 200msH EEEE7] AlES)E
o] 200-300msoll A HHo] =deted, FF
A4 71ds FH FAHIA] 7ogn
(Junghofer, Bradley, Elbert, & Lang, 2001; Schupp

¢

=

S, 2006; Wiens, Molapour, Overfeld, & Sand,
2012). EPN zlo|a}g e T2 =% HooxE
24 9802 YehAw, A2 29
AFSANE AT 34 BEow Ve
U, B9 FRET Reod paEe v
Aol 59 < ENoleka RETh FU4 A2
Wel BN ATl o A4 WE 5 NG
K o] A qkSchupp, Junghdfer, Weike, & Hamm,

2003XEPN A1 &2h, X717} FLdsizte

sz B ATo| Ye A3 g o

2 = EPNS HQITKSchupp, Junghfer,
Weike, & Hamm, 2004).

LPP= FHAS] Hlg) HAMA=2] 97t
Bl 2 ERP zo|AP@MA= Aol T
A5 AHE W Aolutgo] FA M o
=M, & 39 FA AA FAdo] St
FA-F 9 AFEAA #EEE A4S A
o LPPE ASAAl F oF 300msFH T
7] Al&Fste] 400-600msell A Gl =g
T 2 Fe AEH = Schupp 5, 2000),
S9 d3%, 22n 4 9 41249
o gA3tel T H hSabatinelli, Lang, Keil, &
Bradley, 2007). ©] 3}gox FAAF L FHAt
SEG o & FEFS Holwarr FA A,
3AAF] FRAZRY o 2
THSchupp, Cuthbert, Bradley, Cacioppo, Ito, &
Lang, 2000; Schupp %, 2004). ZFEgH ZA|7}

e Zg5zel we4E wprh § A

Shoad ot
noRoob o

B

&S B2

(Cuthbert, Schupp, Bradley, Birbaumer, & Lang

2000; Ito, Larsen, Smith, & Cacioppo, 1998;
Reisenzein, 1994; Schupp &, 2004).

EPNw} 1PPS} BHAE A Etel] the) o]
A7, 2Elm ol wAY Aza Razel
271 B4 whe Argo] AtE AT
EPN2 FH 2=l Hle] A= g +
ga 877F ¥ F& Wb s (Wiens 5,
2012), AFAAA 0l AelA Fo] #HHo| wzw
Fospt FEACR {2339 B
AAe A9E werks 2E AA kS
5, 20060). 53] AR Ha FHA=
fﬂfﬂ A A9 o Aside A wEl A
A TR g AAdEdst ¥ 28 A

24
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S - HER / XIZA 28

ot MIE7EIAPS A= ME[of DIXlE HE

ERP oA

or AR 7] 4&H, MRATFES F
HASET A5l gk Alza)d 243t
7F B 3vtn B s thSchupp S(2006)01 A
Q8. o2 mFol & wf, MRS FHA
=3 9] ApHo s MY Folg Tu
A A 4A Basirh o folsi, MRS
o] ol2fgt Aol EPN A& dtel| wHgHT
LPPE HEZQl P300o]u P3bo} HAMSHH,
LPP, P300, P3b 25 F=gAA 283 Al
o thal] Algtd &7 FoAAS vt
£ A FEo|t}(Bradley, 2009; Olofsson, Nordin,
Sequeira, & Polich, 2008), A= M A=FE FHY
ASEY FARd S o 8ol wjgEAd, 1
WAA Fo4 i 2g71 el 5
73 8F™ (Schupp &, 2006), ©] &

}JI_L}J k3|

LPP A ETJJ} ko 3he}.
A Al el 5L del=tl 3ol LPP

9} EPNZ} Z-& ERP A& 9o deltan}o} 2
/\]—74 Z Z%(ERO: Event-related oscillations)©]

B2 o] diide]l Holgth EROE AF=o
93] FH EEG(electroencephalogram) 7}2-H
A ATl e 54 Fohe teel o)

stz yehded, o71M see AEE9
&7 8Ksynchronization)7} 2 5 F7}staL,
AFE W E718 255 A FTKPlurtscheller
& Silva, 1999). ERO 7}-$-H £3| delta(1-3HzD)
vte] whel= P300°lut LPPO] Zdejet A
’f S HOITH(Bagar, Bagar-Eroglu, Rosen, &
Schutt, 1984; Intriligator & Polich, 1995; Roschke

1) deltaZ}e] HFHL ApAfel wat tha Aol
A=), = £ 0.5-3HzBalconi 5, 2009),
1-4Hz(Knyazev 5, 2009) 5= € & Utk & <
Tl E 1-3Hz the S A&k

& Fell, 1997; Schurmann, Bagar-Eroglu, Kolve, &
Bagar, 2001). o|& £°], oddball 2] t}he]el|A
=4 #AAE = T39de] p300e] HE T

& deltav}= vf$- =2 A S Holed|, o]
deltas}7} FAE9 o] P3o0o] AA 7)ol

tlo fr

AJA}ehtH(Karakas, Erzengin, & Basar, 2000a,
2000b).

T deltad} 7} A=) Aol JgkS
Soha ofe] QEe] Hasath Balonish

Pozz0li(2009)= A2l d=ZFEHEFES F7
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APl =], 53] delradt dHe]e] A
£40) 1) w4 el A
250-350ms -7 123l F3 ol A
/e Hoid ® ltad} 9} 7}
P30 AZ T} e AW RS U
24 deta¥}7} P300S ZHITtT Haskg]
t}. Knyazev, Slobodskoj-Plusnin, ~12] 1L Bocharov
(2009) OW AZFEYES ¥4, YB3 77,
el HrIAo] thetas} o} deltas}ol]
m] ']—E Y= At =, XA #
AlH o2 dojue B-HAUA -4 A
27ghet AR doj
Ue 453 Ads 873hE Blusith
1 A3}, thetadlo} deltay} BT FHA
o ®lel AAA 2Hl tal o A3 F715}

2 o 2 3498 29w, 3R 83 7}
°
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3 de
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& shd FA o] PRG TGl Bl FH
5437 9 2 Aolg ®ch aelm ol
27 GEA AAAGAME A= AA &

250ms o] Ao, WAIA FAA e AF

- 251 -



AA] F 250ms | Fol) BAE AT

2 7o) ke, ZAA AT A
Ma=om E8] AFEE R FAHAARIA
Al(nternational Affective Picture System; IAPS)<]
AR Aol AAE 29l 2o v HA
Q2o 24, 59 QAT 2o B
ol WAE QB Wl Uk 1apsi
Florida ™ 8Fe] The Center for the Study of
Emotion and Affection(CSEA)ol| 4] A ¢} F=2
Aol A14E & b EEHE ARSE
AFst7] Y3l International Affective Digitized
Sound System(IADS), Affective Norms for English
Words(ANEW), for English
Text(ANEDEZ 7 7= A} 1APSE= A A]
S do7le 95679 A ARER FH
om tekgt e Wes E3ska sl
IAPSE FAZ A=e] A glo] o v
A4 BAE Jbes sk, e AT 4
Fet vinE s o, WMEASS ks
Al st FHE 7MXthlang, Bradley, &
Cuthbert, 1997). Lang, Bradley, —18]31 Cuthbert
(2005 A 1337 1APS AFEo] tid] vl
T2 3tolF FH(Pleasure), Z}/d(Arousal), X
i (Dominance)®] Al 742 2kl A 242} 7}
StE% ota, 1 HHAHAE ATt T
A= HEfxIH 1 820097 956°8] 1APS
A5 AA vgt d=9le BHEARES HA
7heb Vel F AelM Husksd 1
23 g=Qle] BAPANE ni=ele] P AT
oF vwel A¥ gAs MAnbHoR 2o g
= HARL AFAQ 2 7] SHdA s
ApolE BT gl m|=<lo] B|El IAPS

A tal © FeAe 2gured g Fu

Affective Norms

Al 2k 7 2 A7

Fas
Foz AFE Agsw FAATE FY34

i

ThHFeldman, 1995; Rozenkrants, & Polich, 2008).
Ty FHE M7k AT 9l 1aPse]
AAA B4 ol -84 £/do] EPNI} LPP
o J3kS ma JhsAlo] A7]EATE Bradley
007 3, TH, 789 Al AAPEF
o &3h= IAPSAS 19270 FEdte] A3
NHAENA A7-w7e] & FEEE

gdRA] ol & fEEA ke B F
AR S 97 HEAdA HrlsleE

W AZHR Bgel HRATRE Fetth 1
gl AAE 1APS A5S AP
HlgtHE 2 g 73l1x ERPE 373 EAsY
o} 1 AF PP FAEHFHATED BA
Aol PRl Fe] o & &3t AR B3
AR ze TS @ #EEAL 59, 3
A7bet A ZHE B34 1F dsatgol #Es
Aed, TEAFS A4H 58 A= w
2 AolE Holx] ¢ Wk, JARFLE F
AAFH FEAT BE B duEg o
o gidd w) Pzl Zo] o ZTHLPP HA|

avle] e FAAFRYG BAATIA o

e, ot Aol AHeE AP AT 7}
457 Aol & FPATUG $AAF 7}
gzel o w9 Z1A8S THsel 9

. 0@ Avhe wed tae] 94 o
o] Bxra gwe] Izlel vlsl 4A A4

Folg o el EAH) B A%

- 252 -



S - HHERR / A[ZHA S&E0 §MIEEHIAPS A= &2[0l] 0jXl= g ERP AT

HTHNordstrom & Wiens, 2012). LH | Bradley
S(2007) iAol A FARRlA BAMAS
I FHAST ] Aol HHH EPNS A
a2 Zdoh 1 tiAl $F ASEdA 27
©](150-250ms) F# Fxle] x1Fo] A7}l
FA] RS FHeA o ZFE B
A, A7 BAdo]l EPNS EYAIA
Ve < AFdrh

Wiens, Sand, Z12]1 Olofsson(2011)& H-74-

_
24, FU-AAAY T AAPEF Sae
h

tlo

IAPSAF= 333702 $Z&3}o] Bradley $4(2007)9]
Aztel] met A7tH B4 B9ARE e
Aot 28)a AF FATEAECA A IAPSAS &
ANSAA 214 A=
stuA S E ERPEFSS & wA e
AEA A3 HHAA 2gle] A2 o
EPN¥} LPP 7 XA (Lang 5(2008)2] 7+
T T wek Fohel dds Wshe

AFo] ANALSE, DGR BE
=) EPNUZ2

=

¥d =l
AN FTHAT AFS W A FL2 F719
Tr\:l_

A7) PPRZ L Zrjea. 2 b))

2] AAATe] ddgel A7 Hiddd 9
& wiEA @skeh. A= P EPNI
LPPol 594 FAE w[X|AW, LPPe}

EPN-S A 244 Bibdolehe HAAA a9l
F&E WetHEPN 257D, o] Ao wf
2, Bradley 5(2007)0l4] EPNo| #&=]|=] ¢k
AL THASA Ha MRS A44
el o A, o|& <l FAA=<] EPN
Zo] Ao EM EPN HMEIHT}L =]
7] WZoltt. 53] AZA B3Adol XA
Bt} EPNY| o] 2 9E v FF TH
A e 7R el g Haxl
o AFCZA 4HE EPNo| Uof
T At} NordstrémZ} Wiens(2012)+= E4
S TAE 1APSAS qtel, EE u)
I EREAE st a5 784
Ql IAPSA= T T AR IAPSAISS A7 A
7t o2 et A= 5346 JAAts
o2 FESlo] EPNZ LPPE ZAFSIITE #
SA7E IAPSALS Stol| A|AIE 75, EPN A
Z2A7F ddAFAM e AEEAA T st
oM AR @& W, PP YA &I
T WA= AHAE BRA #EEHAA
g A=A FAATEYG o Zith A
ASe] wW2H, ole udel FAMAH gl
e XA WiES o A FEHI,
upebA] Felo s o & 432 mE] W
folt}. 2]al EPNI} LPPollA| #d o]2gh
e ZAEAPE 1APSARS tol AAlE 7
G AT ARAE BRA fAFEH
Aty ApAlEe] maw, o] Ade A
AA ygo] Foo mR= Bt FAAS
of tig o] ofFel #Agle]l AT
A= fAbeE &S nF7] wEo|th
A AT E uiel Zo] AT HEE

UHE ol2 ERP A5l PAA 2]l 9d A

3 2 g rlo
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S - HHERR / A[ZHA S&E0 §MIEEHIAPS A= &2[0l] 0jXl= g ERP AT

|t

THE  Calvo$} Avero(2009), Bradley 5(2007), L
231 Schupp 5(2004)2] AFo)A] ALE&E IAPS
A5 7 AT AdeE, aela A
7A B/ vt 2ol aEste At

S ARtk 1aps AT el e

o7 B4, T4, 38 Al ®lFuit 77
20704 AL AR oln) 2t PAL
HEEE 20 A= 7HH 07le S A
= 10e Bedt A5E Adsslied, 537
O AL 713822012)0] Bradley 5(2007)
o] BRAAE AHgst] ZF A5 50 o] g
=9 gy tder e AAH B34
HAAYNE ulgo R SHThE 1). 1dd &
M7ksk Z4E, aelm AZE B4l =
N EQIEA FEE 1A AFE gl
Aol AMY E7Fsoliith 3= o
MASEHAST FH2=) Abel €]

% AT PANS P5E T e
FHel, Lang 5(2008)°l] WEH |r|>.83)0.F
3 AHE E7FsEHH, IAPSAE & AFE
ozl AFE5 A ol & SASHA &Stk
Bradley &, 2007; Nordstrdm <&, 2011; Wiens
S, 2011). A=, B AFeA 53] PSS
FUATHG ASEol o T w1, B
AFN HAATE AAFHD 5E
ol B #ESkedl, # A9 Fd A
7AA BEE BASKHA Al A GE
7 AL de AS Aol BV

7] wEolthy. 1APSe] FAAT 7HEEl HA

ox fu rfr 4
ox, M

o 0 ox N

tjo

2) Bradley 5(2007) HA] ZAA4TE FAISHA] 23

7tet A gFol A & UEd A= U
ogx Az Axyzdss B £ 9,
olg1gk A=l el =l m=elEg g

R0z Bk Aol

%o
[
k)
%

M7 oA ofgd Aol B
FATE 27 oAduedez g uhA 8], 2009).
Y3t BAG o wEe] B AFolA

ol
T BA7EeE A B
Ast7] A&l E7b Al 7t

el e, 24550

F9AF] Aol G
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Y
o
i

it

oX,

2 4 4
FN )
1o
ol
o

X0
oll
2
L
44 m

a

AC)

)

H

®

N
I

AT FAAT, FIATH FIAT
AZ3h $AAGZ Aol BE v

¢ <. 001). ASHEFSF AdFE @
A

2 oy oll

RUAS. i)

>

A

R
o

ol
o,
o

A7}

QIFEQ, 18) = 25.042, MSe = 914, p < .001)
A7A BguFe) 2E3 2 #d 45
SEHE fronletA] skt > 05). AgH]

il BRI >IFGAT>FTHAST For 7t
dgol 2ol sk A (p.370), Nordstrom 5-(2011)
I} Wiens 501D FHATE AFR3HA]

&kt



= 2 4y =4 g
CK 9 5%
i 53 o 53 i 53
X7} 7.3(0.1) 7.1(0.1) 5.1(0.1) 5.00.1) 2.90.1) 2.4(0.2)
e 4.7(0.3) 4.8(0.3) 4.8(0.2) 5.2(0.3) 6.5(0.1) 6.9(0.2)
L] 2.5(0.0) 4.6(0.1) 2.5(0.0) 4.6(0.0) 2.5(0.1) 4.6(0.0)

AR ASOIN 13 ode A7 $43 9o % FUE, AHSE A5l 183 93
93 g9 F FHE, B A5l 193 od e A7 v B
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AT ET B3 gto]l fon] (Gitering)dte] AAATHS 25%, 3%, 35%, 4
(F(1, 9) = 19372.305, MSe = .003, 2, 45% 7}&H] 3 717t Z¢F A|A). AFZ
p < 00 AAPEF Fa @ #A AT kAR 1APS A4Fo] AlehA|w
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=
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AEEs fronletA] @dthe > 05 AE He Bt ARIAS AME 4, TH, 7
HInFHS) A3, 5353 dex=zt 2 & 7ked shdR Adsto] ke HAETL
ol RE HAZPEFAA fousidtly <. & 2 QEE9 FAES AMgdto] 374 BE 7}
001). SoFatH, AFUFE0] HAMrte A7 R4 FUE FERE AW o]2g v
2 B AddMe AR £99A €1 & 27T AAE A5 dd FI¥FH 4
HAsH FEHMAY, AdeE Addds MAYE AT A% AozA, Irkat
BAzAF0] HAFT FHAFEG o 2 B JHed 3 FHEOE FFoU B4
FEo] BRI SHASH FHASS Tt B AdSHC|FA AASHA ek oH]d
ekl HAE AlS =9dA R, FedA E whol FHOoR AUAA

52 AR FRlstia, ol 7] 9
Hxl U EEG & I1APS AFE EPrime 2% FE ¥4 WS 33 =71#9 9
(Psychology Software Tools, Inc)e AF&all 1991 Ao wel AASI=E Q73819 aL, o] wjFol
2] EUE o] AASFaL Serial Response Box 7S] whgoll M A4S A=A &
(Psychology Software Tools, Ino)E &3 ®Hg-&  Sith
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7 AYES TR AN 2 &

TUe IAPS AFFE0] AAEHASH,
upeba Zb IAPS A5 47 B FE1A
4314 WHEE| Qi)

EEG 54 HA79 AHAldo]l | A
g A oA Brain Products3]A}2] BrainAmp$}
ActiCapg AH&SEe] o] Folxlth =A] 10-204]
Aol w2 327] ¢]X|(VEOG, HEOG, FP1, FP2,
Fz, F3, F4, F7, F8, FC1, FC2, FCS, FC6, Cz, C3,
C4, T7, T8, CP1, CP2, CP5, CP6, TP9, TPI0,
Pz, P3, P4, P7, P8, Oz, Ol, O2)9|4 EEGE =
APeuad 1), FEHAFE FGRn 9%
Age skQ olatE FATh EEGE E &
(sampling rate) 250Hzol| A dA&H o7 =43}
R, 2aele] F FI4o S on-line
bandpass)2  0.1-100Hz, =X]ZE{(notch filter):=
6OHzGATE 278 & exellellA FxdsS
TPoZ} TP109] o2 Wgkalal 30Hz AF
3 3% dE(ow-pass fileenE %83+ EEGE
Ttk 2 Alguitt A5 AA] A 200ms -
H oms7HA & VAR Aol 9H wA S

St A= AAl F 1000ms7HAl S ERP T-3E
A

A E-(artifac))E0] 7|A
H AIYPES 7)1Zsl7] ¢El VEOGSH HEOG
9%kl el Brain
Vision Analyzer 2.0(BrainProducts3] APl A Gratton

-
4
il
=2
>

I} Coles HHA(Gratton, Coles, Donchin, 1983)2
Agaed, ol Bl 128 APe @A)
Ao g °F 7.9%%Th
A7 A9 asla gy

AEe T E AAES YA FAES
A5 agm APRAEE 7k dela
9}= 1-3Hz band-pass filterS A -8-3}e] Z7iA}
vith 22 celn ASUE BEe T
2, A BAAEE P 2

o3 Az e

.

NEE e AEUE BA3 Fa4 w4
L Brain Products3]A}2] BrainVision Analyzer 2.0
= AHgst] Fesigith WA ERP 99 A
HAel 545 9|7 918 EPNAE3} LPPA

o L
1
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e vaes
d FaAgaat
HM GAl FA7E x
o Al e
S HASH] 8] Greenhouse-Geisser JT’_;S]%/\L
A& T T,
Il zAd2 B

oJulstA] izt

Oigai 220-280ms /\]{}
T3, LPP/]
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The Effects of Perceptual Complexity and Valence on
IAPS Picture Processing: an ERP study

Soodam Park Taejin Park

Department of Psychology, Chonnam National University

This study examined the effects of affective valence and perceptual complexity of the IAPS (International Affective
Picture System) pictures on affective picture processing using ERP (event-related potential) component analysis. ERP
components as EPN (early posterior negativity) and LPP (late positive potential) have been reported to be modulated
by valence, but some recent studies reported that LPP could be modulated by perceptual complexity as well as
valence. To elucidate the modulatory effects of perceptual complexity and valence of IAPS pictures on ERPs, we
examined the interaction of perceptual and affective modulations at EPN (220-280ms time window), LPP (350-600ms
time window) and delta frequency (1-3Hz). Participants were asked to do affective judgement about each of IAPS
pictures while ERPs were recorded. Average amplitudes of EPN at occipito-temporal area demonstrated significant
effect of valence, perceptual complexity, and interaction of valence and complexity. For neutral and positive pictures,
complex pictures showed higher amplitude than simple pictures, but no complexity effect was found for negative
pictures. For complex pictures, negative pictures showed lower amplitude than neutral and positive pictures (EPN
effect of negative pictures), but no valence effect was found for simple pictures (no EPN emotion effect).

emotion
amplitudes of LPP at parietal area demonstrated significant effect of valence and perceptual complexity.

Average
Negative pictures showed higher amplitude than neutral and positive pictures for both complex and simple pictures

(LPP emotion effect of negative pictures). For neutral and positive pictures, simple pictures showed higher amplitude
than complex pictures, but no complexity effect was found for negative pictures. No hemisphere-related interaction
effect was found at both EPN and LPP. Maximum peak-to-peak difference amplitudes of delta at parietal area
demonstrated significant effect of valence, but no significant effect of perceptual complexity was found. Negative
pictures showed higher amplitude than neutral and positive pictures. The findings suggest that both LPP and EPN
components are modulated by perceptual complexity as well as valence of affective pictures, but perceptual complexity
effect can be attenuated or eliminated by negative valence. Delta frequency elicited by parietal area seems t o be
related with LPP, but contributes to only valence effect. Overall results suggest the motivational importance and

priority of processing of negative stimuli.

Key words : IAPS, affective valence, perceptual complexity, LPP, EPN, delta frequency
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