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Configural Information Processing of Face Emoticon:
Category-Level Repetition Suppression Effects’
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Although the use of face emoticons has become a common daily life, studies on the perception of facial emoticons are still rare.
This study investigated the configural information processing of face emoticons and real faces (face photos) using ERP research
methods. The successive presentation of different facial stimuli reduced N170 amplitude to facial stimuli compared to the mixed
presentation of facial stimuli with other non-facial stimuli. This category-level repetition suppression effect for faces would occur
when the same configural information processing underlying the N170 were repeated for each subsequent face (Maurer et
al., 2008; Mercure, 2011). To examine the configural processing of face emoticon, we investigated category-level repetition
suppression effect by manipulating the stimulus context. Face emoticons, face photos, and house icons were presented separately
in separate blocks (homogeneous context) or were presented together in the same block (mixed context), and the effects of
stimulus contexts on N170 and P1 were analyzed. The results showed that no context effect on P1 amplitude was found, and the
magnitudes of P1 amplitude were in the order of face photo > face emoticon = house icon, which supports that P1 is sensitive
to low-level perceptual properties and is not face-sensitive. The N170 amplitudes of face emoticons and face pictures except
house icons were larger in the mixed context compared to the homogeneous context (category-level repetition suppression effect)
which suggest that the processing of face emoticon rely on configural information processing similar to real face. N170
amplitudes of face emoticons and face photos were larger than those of house icons (face-sensitive N170 effect) in the mixed
context, but only face photos except face emoticons showed face-sensitive N170 effect in the homogeneous context. Our findings
suggest that the processing of real face rely on both configural information and face components information, but the processing
of face emoticon rely on only configural information. Taken together, configural information plays a big role for the perception

of even very simple emoticon faces, similar to real faces.
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AL QUek o2’ of#ES diAash| e EARER £
el Aol mEIZ(d], o), t=C, T_T)oly dFo|mElE
o, ©, ©, ®°] HAH HHE Hdslr] 93t sHe=
matd wlAlz oA FHQASHA AFEE]O] itk EAtolHEE
o] &go] Aol FH 75t HAE ARMHUH Hrof
dFo|BEES HwH ookt YA S Fdct=t &
wlojgit}, dao|REE2 AR d2} Hlwe wle 444
oAU TheopA|gt AR dEE He AW fARE AEE A
g9 4 Slohe EA4e 2 g ol d=& FAst=
Fagto] QA4S = WA o] 84E IF WAA Jlent
orL AA d=& Adsts et AR 244 anE
AE & dthe e AARITE & A7 5AL daolR
Bl 29 A7 AA A|2]7| A3} Hlwsto] Hole
g A

22 v AT 9] AEsk HAE 7
o5 HeHths FAo] 9=d|(Kanwisher, McDermott, &
Chun, 1997), OC]E{ HAAGYATLE0] B3] (Kanwisher
1997), &= ﬂ* oAyt AE5F0d(Haxby et al,
2000) 52 d=2E%(face—specific) #2741} PHAH Y
oozt EJ—O}OﬂE} 7182t A= AT
g da2Ay E4& skt fagdd, ol Fdl ¢
=x2let PeE ZAow grel ARAHALI(ERP; event-
related potentials) AEE 7ht] a2l Zlo] N1700]t}.
N1702 AlA4#ez daa=o] AAE & °F 140~200ms
Atole] &6ts FHPY(FF-S55F FDoA wEEE= F
A mgorA, Hda A=A Hlo| d=A= didf
o 2 N170 AE(amplitude)o] 54 ==l (Bentin et
al.,, 1996; Carmel & Bentin, 2002) °|& %‘%‘ﬂ%(face—
sensitive) N170&x=t HE2c}k N1709] A7
=2 AR (dipole fitting)= &89t AqE2 &9 gut
T 95 $5E-SF0d 5 WEE Hisigly
et al., 1995; Rossion et al., 2003), &4t LSS A
A AgE dEe 25 4

A=,

et al.,

F= 5 (superior temporal
sulcus; STS)(Itier & Taylor, 2004; Watanabe et al., 2003)

FE= okt ®wES|(Henson et al., 2007)5 HistEEd],

ol N1700] T3t AR 92 FR-Z25goo] o
2 YHoN AE THsde AR,
g0l fpdets N1702 dEA=9 724 £33

£ Wtgot=d|(Eimer, 2000b), d=A=52 H|d2A==3
g 7122 1A ARE FEHor Zky ot dZ9
TAH AHE dZARE Abol9] %{}31 ARG A
Aofl gt A Z Yol F A w)ofl T3 7|ERA 2 5

=9 44 JEA &
ot =9 Aa7Hface inversion
= A= ot URkeR AAAA AA
< o ]M%X]':L Hlof d=24=9] 273} Zglo] ¢ of
o A5 Wbtk FIEe] dit #4424 E A2 (configural
information processing) 7Hdoll wW2H =9 JH2 A=
AEE Atolo] 31t A WO I A A AHEA o
oFge Zdfok=d, #4448 AFHO dTo] H|D=2A =l
Hsl| d=22=9 7413]"1]*1 o B2 9Ad" A= A
27t QAdE mHd=22=9 AYEo § ofHthRhodes et
al., 1993). N%Oﬂ HaaE= E9] N170 A7 (latency)ol] 2
HFEE=, 9dE dZo] v d3¥ Hlaws| N1709] 74
a4 A7t ﬂ A AE =] vhef Hd=A=9] 3¢ dda
Wb HEEZ] FAY dE2A=EA 5 22 N170 9448
b EEHBentin et al., 1996; Boehm et al, 2011;
Eimer, 2002a; Itier et al., 2007). °o]A¥ N1702 &=
H17et ERP AR =2A, H]'E =i} Hlws GHEH dI
A E & AR} A" FA71E Hole A4S N170 d=

AHEHN170-FIE)2t FE2rHe.g., Eimer, 2000a; Rossion
et al., 2000; Itier & Taylor, 2002).
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24 EHoR 715
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£ ZZo] 21 Y A g2 EAS 7T St
(Eimer, 2011; Kendall et al., 2016). 4ZAE t}= oy
ATFEo] wEW Pl F=-55 Aot Fshy ©ed]
A2 AeE EYF £49 AHYE wrdethBentin

5 2007; Kuefner -5 2010).
| ARgol FA F7FSEL Y= ofd RHMY w4l oA
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FHLASHA AFEELL et SHAYE FFo| eS| A
£ de ofd & ARSI, ¥ ERP A0l ¢
=Oo|HE[Zolut o9t ARt A=Y AE A d=
(G242 Aot v wstact. Sagivel Bentin(2001) &
2AR, EAR I OH(EE A Sl = &, 4
g O8), 293 AMA 2R E g2 0:131 d=7%
TR AREARI (U], )3 22 BldI3AES HEA B
AAAA AASIALA] AFEARIS #E AES 8-7ol3ih
Aol Higt N170 JZ23 715 AR 23}, Al 43
FE BT AEAR] Hs| ZFo] ¥ (A=A N170
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ai), 5o =44 0%:1 & AR AFot A7)
of alof ztel7h AR 2t adely AREARI] HIs) &
A717F | ek 221 N170 FA74 ddasyt 24
Sagolu AREARIT D] d2ARIE BAY A9
ZpollA EEQIE, ol EAA dF9] A7t dIAR
o ARl A Aol o]Eeke AARITE Park, Yang,
& Kim(2018)2 w4 ©<esta 12129l do| RelZ(ehY

g 42 34 Ul v 5 7 O d2A, 1
21 Hoto]Zg Hi2A T JHAA AN d2F &

Ao Y= T HIEY] AHA EolE wHstESs gc}
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(Gantiva et al., 2019; Kendall et al., 2016) = N170 &
AaTes EAotdcH(Sagiv & Bentin, 2001, Park et al.,
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= Folo] AAE A FHY d=e a5 FH=E A
Fedl (2 95338) (Webster & MacLin, 1999), ©]*#
A AAE =82l S8l Flolo] AAR AR A
tol o= e 5ol WE ¥ T JuHdasa o
1—1%@ A2 ‘?ﬂ:r’—'é——% ol ot
ANRZE 71#19] ¥ A177138&
]%’-?_Q'(Leopold et al, 2005).
°°ﬂ oft ArE AEHLE
)9 A7t WakE ohesl
ol= =9 Jixﬂ/\] °f E}— ABEEo A g
Hch(Wiggs & Martin, 1998; Henson, 2003; Grill-
Spector et al., 2006). TH FIoly AHFAte}t Zo] H3yet
el Aldder o kE3d Aol tart Bl
o, x4 A=z d=xta s nk. d=Ftaole
A AERE dta fof d2AARAE =d,
ol oj# HH 24 AAE oE
d=ol A Aol YE= @Ao|thLeopold et al,
2001; Rhodes et al., 2005). o|xH F&j MAeHHl n45F
FEE A7, 94, Zéﬂ ol WstAl @271 wiEel A«
= A0 xgor Agd 4 gck(Webster & MacLin,
1999; Fang & He, 2005). AlF3stoA 145 JEUEE
o gt Fast Hhor g T URE & & Utk
A, Hol AAAAZE A GHARTH d4de B
AT 9= AAA A4S olFiL glom(Webster,
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& Taylor, 2002; Kovacs et al., 2007; Kovacs et al.,
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Figure 1. Experimental stimuli of Face Photo, Face
Emoticon and House Icon (in order from top to bottom).
(Face photos were masked by grey bars for portrait
right protection. Unmasked face photos were used in the

experiment).
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9] ZA S A#etr] Aol 183 AFABA=/I(B) %
A=73E AFAF0G) x =2 959 9X0Q) = 187
7 oot s oiolty. BE A=FE2 E-prime 2.0 AX
EolE o]gsto] A= ATHPsychology Software Tools,
Pittsburgh, PA, USA).

ERP £ &4

EEGE 27|15k 2t Al o] | A A|A BrainProducts
SJAO] BrainAmpE ARGt S7stoint. gHgE 10-104)]
A wjdef mE 4070 YA(Fpl, Fp2, Fz, F3, F4, F7, F8,
FC1, FC2, FC5, FCe6, C3, C4, Cz, T7, T8, TP7, TPS,
TP9, TP10, CP1, CP2, CP5, CP6, Pz, P3, P4, P7, P8, P9,
P10, PO7, PO9, PO8, PO10, 09, 010, O1, 02, Oz)
a9ar b ES SA45H] St EOG 270 $121(HEOG
¢ VEOG)o| &4 A=g Fasii. dxd= A=
AT TF AA(C) 9 vtz d(FCz)o10H. EEG BHE
2 250Hz, High—pass filtere= 0.01Hz, Low-pass filter=
30Hz !, THA3H(skin impedance)< 5kQ ©lst2 A5k

k.
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Gratton?} Coles(1983) Aol whef WAk, A=
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Pokdn Asagol folulohl BAY A¢ the Fave)
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Figure 3. Grand average waveform on left (O1) and right (O2) occipital regions

Table 1. Peak amplitude (V) of N170

Face Picture Face Emoticon House Icon

Left hemisphere Right hemisphere Left hemisphere Right hemisphere Left hemisphere Right hemisphere

-5.18 -6.14 -4.30 -5.19 -3.63 -4.09
Homogeneous Context
(2.08) (3.21) (1.56) (2.49) (1.76) (2.35
-6.21 -7.21 -5.27 -6.64 -3.97 -4.66
Mixed Context
2.51) (3.04) (1.93) 2.54) 2.15 (.34

(): standard deviation
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Figure 4. Topographic maps for N170 average amplitude (170-210ms)
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Table 2, Peak amplitude (V) of P1

Face Picture

Face Emoticon House Icon

Left hemisphere Right hemisphere Left hemisphere Right hemisphere Left hemisphere Right hemisphere

4.10 4.37 291 2.71 2.52 2.69
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(2.59) (3.03) (2.13) (1.99) 2.61) (2.80)
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Mixed Context
2.73) (3.04) .17 2.67) (2.53) (2.93)
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FZoIRelEe] Ahgo] BT Yyo] HUROIE BTN dolmelRel AL g 9
ERP S olgele] olsZa A 9] T4 AU S48 B TAskIc) YRASE Aol AN
st 9FATE T W) AFET Aol AN Aol vlal NIT0 2Zo] Pashed], ofeidt WASE WEelE
e QEATEN FEAY P PAeD) SN WR AN f) s T et al, 2008
Mercure, 2011, 4 Q7L Fgo|nelRe] 45 A2|g Yal] i) ¥F4E WRIGATE 2Asiged, d2oln
2 SR ), 20 AoblR0IE A 244 TR 2R A 9 FUT 2 el
A AolH ANGITAER D, of ARuieo] YgolRelen 92N Azlol vl B N1703} Lol £43t
Stk s, Pl ASE AN ) d@oIRER = Fololze] @A AT Aes} v fm% B ggred,
oh Plol A4E Bal Sol ISl 9 WA ERPUES ohizit e Add 9EA dRelRHe BE
RlIES: 93 SgaRn SY NIT) D50l o SIEAGTEE 2R msh, ol SgelRelE Al
A g AN} RASP T4 uAele] SEUCE e AN BE ERUZdAE dEolReel JEA
FEA QololZurt o 2 NIT0 0% OFAWATUL NITOED, FAUReie J2AAA Fe) Fgolmela
o] YFMF NIT0ETE HolA) gsieh. oh Al B3] Azlole 44 Hush IBYRAR FAL slofshed] v,
YZOIREIE Aol 44 AU Jlolthe AL AN oA, the BeT Fele] dolnele) Aol B
Aok A4 GE S A G0t 2 ARE Yok 2 wolET
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