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Abstract

With 25 children and 24 college students as subjects, this study explored the brain mechanisms of
impact of spatial relationship of facial features on both real and cartoon facial attractiveness
evaluation by ERP technique. The children’s experiment results demonstrated that the N170 am-
plitude was significantly higher for real than cartoon faces. The VPP latency was significantly
shorter for cartoon than real faces. The mean LPC amplitude was significantly higher for cartoon
than real faces. Both the N170 and LPC amplitudes of the best ratio face had advantages over com-
pression and tensile faces. The adults’ experiment results demonstrated that the mean LPC am-
plitude was significantly higher for cartoon than real faces. LPC was higher in compression and
tensile faces than the best ratio face. In addition, LPC amplitude of females was significantly higher
than that of males. In short, at the early face processing stage of children, cartoon face has the ad-
vantage of speed while real face has the advantage of intensity. But adult brain did not show this
difference. While at the late processing stage, both adults and children put more mental resources
in cartoon face. The spatial relationship of facial features not only has a significant impact on car-
toon and real face attractiveness for aesthetic evaluation of children and adults, but also influ-
ences the brain activities.
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T AL AMATE H 8 AR S T s S i — P, R NN AN IR 1 28 (1) B AR TE,  XAMAE
FE18 A5 BN A R IE R EAE R . T LS| 71248 B AR AN FL 5 A 1) — PR A fh 10 (10 175 28 44 56 I
O At N = 2R e B IGRE BE (i), 2007). KERFFRI, N5AERMA fw i 5] 718 s 1 fL,
HHIX PRI AFAEEE R M. R B —8E. PR SR, BAREILRS NG N E arf
KE LIRS, RN “EMMER” o tah, MEE{E (Johnston, 2006). #I4Ag BE(Fink, Grammer, & Matts,
MM)A%&W(éﬁzmm&ﬁ%ﬂm(w FLZE, Wrer, 2010)¥52 LW 5| J152m . LIRS
PEH & N — T B T LR A ﬁoamﬁ%ﬁnT%ﬁ%%. R MNENSAEE, AFST LR R
M%ﬁﬁﬁﬂw%ﬁ AR AL 5| I s ma R 28 s R A2 OS2 A B, BRFCTT AL 5] J16f N2

SAT IR, WP, PO, SRR, 2010). sEmAT LR 5] i = KR 2 ¥1L (Baudouin &
ﬁM@mn%M)Xﬁ&H%W VA2, 2010)F11E 5] — A5 (Rhodes, 2006). IT4EXR, WFREERM, MWW
A AVREAE AR S JoR 2 B L 22 1 X M B 5% R TR PR 51 0t A — e sl (il ) 0fi , 2011)

HR, AEZEBH AL A 5] D70 T2 et 7 Bh T SR N R KT LA A gLl . 20T 4L
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PER FEFEMARIZE . 41 Chen %5 (2010) &I, HAATEIE B H A S i KIRES R @E T AL)E, i< B3 % m
HABERBEMIAR, IRHERBEmASEATLRE —Er3Lrt. thoh, REmsLm 5 ) rme st s)
BRI RAREER . WL REAYIGE N CHE, WEsEP RS RE . R GIER IR
I B SR ARG Y B L Ay TR S 4 L AN [RIZE B R 51 4 n TR BAFEZE R, H Al AR A 0k L 4RkiE
1 Rosset, Santos il Da (2010) % F {31 B 2508 36 275 S A R 2R A LA N T 22 5%, R IE S ) LE X B AL
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P AT R LA 2L A ol 2GR PR, (ETE S AR N B P 0 CIAFE R 2 5 .
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AR, 1L BB ARSI B 5| R 75 % 9V E . 0 Rumsey A1 Harcourt (2005)8F 58 &, AT 2 Xk
BT T EARIREE et mfL. sboh, A F=HE AL WS SRHERATHE L . £ T LA
[AIRFIEDR R, Pallett %5(2010) K I M e N THTFLAZFE B & LUl X R WG R) R 28 o5 T AL ) K 1 0.36, 1
AL I B B0 o T LR 1 K B 1Y) 0.46 B, L B AA WG] J). X P & L& & T LB AL ? Pri
HEEQ013)IEstE AN S RiE L HEE LI “Eaetus)” , Hop R m L EMN m t(0.24) 5 BT
FLE A 1) L5 (0.37) 22 S 850K i 350 N 2 2 1] AL e AR 2 1) G 4511 (0.37) 45 i 2 M THI AL e £ EE 4811 (0.36) AF
i, BABFRN—SE, R EmEE L] I MRIES B K R R B M FeE . S E
AR ARETFLAAFERE G LW, 3R 52 O0nt 53 PET AL 30 25 [RRFIE D¢ R S B A ECR . Hal, K
T2 (ARFAE O R LR 51 52 AR 9T, R BRI 7L 2 DAT N S0P, TARIR AR T =
e T AL 51 A0V S R ML . eAh, R SRR AR 4L 2 R AR AS [ 2 B T L 9 23 AR AE D%
I HENREAEAE— B 25, (G X 22 S R LA 1o o P, AR 7 R S A O i FEAV (ERP)
FEAR S TR T

ERP R, BT RAGNEGHFRMAERANMEER A, O Z N T RN ERE T,
O SR LEMGARTESIME 17 o N170 RAERRLI AL 57, STFLRHERIS AT A X, 54
Wy Pl ARSI ZEIL K. N170 BT FLIR B4R 7, 5 Bruce A1 Young T AL A KB A 1)
gE it I FEAH . VPP (vertex positive potential) 2 [ LI e Sk a8 7% & 1B, AR ML &5 K
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R E NS R L AE AT I E, RN S %)) LE T FLE EMALE] Er) 2R, PLEIRAAR
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BESTHEWALAITAL: 2) TALRG IPPMES T, AR IS L5 BN ERP M 7 57
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2.2. RIEHR

BTSSR, Bl AN e, R 6 R REA R, BEAREAmEE . JA
P b g, BRG], B ENRILE], REAA g5 -Rm R, 5% 40 k. iZSRAR L
IR, 5 T2 [REAE G 0 T AL 51 7520 (1 ) JLAT 5 S 45 A (Wi 7425, 2013)0 - 188 T FLIgE HY
B B EE R B E . I fE+40%, I HeE-30%, B AT ALIEBCA A HAE. DA
R HE+15%. P fE-15%. XS EIE A e B S AR = AR R AL E W, B LRSI
IV SR A B . Horb, EAMALFEEREERE, Bl TAS BG5Sk, ALl
BRI 5 o R I A 1) o A LA oy T PR, 2 B 1 ) L 0 e D 308 2 R AR AIE O R AT A ) o SE B2
P T R 46

FONLE LR AR B 4 LIE K Lo, e O i &g s i B #8 7, FIA Photoshop %1 44:
FkR BT HAESA e TR, R, O, & W s aE S s ik, LOsb T,
FHIH Abrosoft FantaMorph 5 %44 iz 56 NG R = S m sk IR T FLRFAE 23 Sl A ic , B9 1 8
JETE HRER. BEAL. SR, SAL. BEESZ Shd, ERIEMOC S REILES P8, BR—KHrIA
. SIS FH I AR TR T FLYSR F 16 5KANIA] ) L# B A & . f i Bl Photoshop AR b B4 UG NI, 7R3
AT FL AR AR — B B 8 B 17 B et b, R RHR - MR B A B A (1< 1)

JE AR T LR ARG, SEBGRIEEMR . e EmrEmmfLE f . R Photoshop
WAAEEE, ZERAMBRAE. BT REImILRE AR T ER, SN0 R, BAETFLELE]E
A, BONTE SR ALk, FIF Photoshop #EEA%EmFLELBINT, {RFr FLAE F BB et iR
B seAh, S ORRERIBIE R — 8, BT AU m R 400 185 AL AR 2
e, WORG sl SLEEAEM R R ALY BRI 90% L (1 2).

IESUSEIG A RL 80 (N 40 5K, 1R38 40 5K) x 3 (YAl (Al bhfil) = 240 7k TRSLIGATEL 10 (A 5 5K,
il 5 7K) x (4 m 7S (Al Ee ) = 30 7K.

2.3. SEHHES

S EE RO Bkt B BT FLIE R AT RS PP G S B A RS 1) . SER I NPIER Y, 3B A
ARl ) LE T FLHEAT PR, 2 A block %635 120 5K /1, block P AR EL i T AL I S LB BEAL . 1E
ST e AT R 2] S o BRI 58 BRI 24 I (8] 299 45 20 Bl JUIE A 23 1000 ms, 5 07
1000 ms AT, EIRTES, EIAFEET —5KRE T HI 5 P0RAE SN AW, &R e
1000 ms Ja{H R 2B H B E & T 5K K A H B

2.4. ERPs iR 5%

SIGTE LRI, B WO = T, MR AR TEATIE R A L, OO . B R OUE B R (1
s ) b ok, BRI b ], 3 B AN 10.68°, KA AR N 6.3°~22.7° . S84 15 4% 5% F Neuroscan
A FIEFA ) SCAN-40 S HLiC 43 2248, QuickCap HIHZIEIC T, S A E BR 10-20 R%5. XU
RV 2% (Hh N170 @S B WA PSS H G 0, Tiadet, 5 Em IR /MU 5K P IR B
(HEOG) AR | Fid s B (VEOG). fiXi M5 5 KAFE2A 1000 Hz, #7ifily 0~70 Hz, kRZHFH/N T
5KQ. fliff] Scan 4.3 H X EEG B HHT Lk 04T, EOG 155 M 5<iE LBRIR i . 43 #ris Bt (Epoch) Ny
I 2 L5 1000 ms, JEE 9 HIIEHT 200 ms. D25 BRbrifE : BN BEE K T-2100 pv, JLEE PR K T+£150 uv.
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Figure 1. Real child face vertical scale diagram, from left to right in the or-
der: compression, best, tensile

1 BEANLETEANELEFIREIE, NEFRHRRA: E4ELEG, &
fEEEAY, HifmEee)

Figure 2. Cartoon child face vertical scale diagram, from left to right in the
order: compression, best, tensile
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2.5. BESHT

MR 4 5 B A 98 ¥ 2 (Lu, Wang, Wang, Wang, & Qin, 2014), X 573 i e F0ves AR 3k 47 8 55 I 7 224y
Hro FFELENLTO gy, KA 2 (B R Hsk, i) x 3 (Am bl fifi, &fE, E46) x 2 B3k
Fe, A) x 2 (BRPER: 53, MR NE S VPP g, KA 2 (B RAL. s, Rid) x 3 (9
I ECBE: Hrfd, Btk R4E) x 2 (BTN 55, LSRRl % LPC sy, KA 2 (B EM: |
Sg, Ral) x 3 (Ghm bel: Rif, EedE, He4d) x 3 (w4 i, Rk, A) x 3 (KX HrX, TR,
FEIX) x 2 (Bl 55, )Wseseiit. M apaliEn, HANARE AL AMN LG, fw
Mk (HER) B i [X 25, [RAR BN OB, N170 5 VPP (g AR K2 LPC ~F4iiE . 22 DLAERTE 7 (F
BR, EER, ATERE, T UeR, 2013), 32 SMHICSRIERGELX B TS, T6 HMKHT N170; EHH
J[X CZ WM/ VPP; i%HX P3, PZ, P4, CP3, CPZ, CP4, C3, CZ, CA %t/ #r A LPC, #EH
P3, PZ, P4, CP3, CPZ, CP4 5 Hitlt /3 it JL# LPC; MR4fs ERP I K, [FI 225115 S Bl , 123X 450~650
ms A LPC 73 #rint By . EE M7 2/ i SPSS21.0 B ELidtAT, J7 20 Hri P K Greenhouse
Geisser =/ IE .
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3.1.1. HILER

R TET LI B LA MR FIAFERE ZE R fEIEfER b, HALE =8N 83, FQ,
40) = 6.90, p<0.05. FH/FtaiRM, FHHfL(0.62 + 0.03) M2 L4 1H FL(0.61 + 0.04)¥) & 2 i T e L5
[MfL(0.43 £ 0.04). MHFLRM EHALILFI L HAEH B2, F(2,40)=3.64, p<0.05. &N HT RN, XT
TARETAL, 4 LA T FLAE A 26 0 3 i T A LR LU BRI R A e gl i BN TR AL,  hAd el 5 e 4 Le A
AR 1 B3 = T A )

3.1.2. RAGER

RETTET LI B LA MR FIAFERE E R fEIEER b, HALE =8N 83, FQ,
44) = 2537, p<0.001, FHERIRY, HEHGIHAL0.62 £ 0.04) %3 T HifH(0.37 + 0.03) ML 1H AL
(0.32 +£0.04), ML SmALLLBIAZ BAEH R, FQ2,44)=8.72, p<0.001l. fijfyadrin, e
FNECRETAL, W5l 2oL LB sgm B35 . 0 T RIEmAL, e Lol ALk 2 B2 & T hAm A &
ALl EE AL, S e S R L i L B T R4 L T AL .

3.2. N170

3.2.1. HYILER

7E N170 R 1, I8 3 ANHEFLA & Fh 208 538 BAR A R34 . 76 N170 iR b, ALY
FRUM R, RFESENTAGEREZER, FQ, 23)=15.20, p<0.001. H/EHKEY, EA(6.33+0.92
pV) b RI#(3.83 + 0.54 wV) i K 5 K G (LA 3). LA 5 akac HAE 3, F(1,23) =5.96, p<
0.05. fAIHEABI AT AR, fEAEEK, MALRMZERANESE, 4R, BAmMILILR@EmILEKE R
HIBeg . teAh, B b i FL 5 A& i N170 i (5.24 £ 0.70 pV) K T-Hi1#(4.82 £ 0.86 pV) 5 E4i(5.18 +
0.59 V)T FL, FAEMRBIHARBEE . HE EBN AL HRANA R,

322. BAGR

N170 #AR M E, R, ENEALERN 55 EERYAEZE . N170 3R L, RERFERN 53,
IAERAAEREZESR, F(1,22) =30.47, p<0.001, A2FBRECA ERE R m 00 7. Hoth 32808 2 58
HHMNBIREZE .
3.3. VPP
3.3.1. #LER

16 VPP AR L, T FLIS A 40N B 2, BT AL IR B 2 K T -RIEm L, F(1, 23) =5.02,P = 0.035
(L1 4y, BB LA VPP BRI T 48 S fl, EERAEEE. HEMNYAEE.
76 VPP g b, LR, athfl. MAAFEREER,

3.3.2. RALR

1E VPP AR IAISE IR b, TFLRAY ., Akl AR EE R,
3.4.LPC
3.4.1. Hh)LER

LPC W IS 5. 7E LPC ~FI43iE b, THFLISE F 0% 3%, F(1, 23) =6.65, p<0.01, F
JER I F T, RIEEFL(9.75 £ 1.72 uV) L E AT FL(7.03 £ 1.26 pV) i K KM IER . LPC ~F1 ki Bk AL
N2, F(2,46) =535, p<0.01, £7£ER(9.79 £ 1.75 pV)AIHf 92X (9.02 + 1.55 nV) &2 T /2 25K (6.36 +
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Figure 3. Different types of face evoked child N170 waveform
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5 TRMNEEEHISEBEmFLIFLL)LE LPC BFEHE

1.32 uV). FERGHEALEMAZ AR T3, F(1.59,36.49) =4.70, p<0.05, fAiBARN M Box, W K@
FL, APERIB R LPC (12.46 £ 2.37 uV)ii & m T A2 ER(7.04 £ 1.41 wV), H5FRX(9.75 £ 1.92 pV){7
FEIN S 535 o B FU B T FLA%5 & 1) LPC R (9.02  1.54 uV) i T IS4 1 L(8.51 + 1.45 pV)5 4 i 1 £1.(7.65
+1.48 V), FEMBEKEGTEZEOLE 6), HEMMIARE.



IR 5

| +13.0
|+11.4
[+98
+8.1
+6.5
+4.9
[+33
[+16
0
-1.6
=33
-4.9
[-6.5
L& |-
-9.8
4 Lo A Sgeaal]| EALHEAL] I*ll. 4

|-130

i

HA

Figure 6. Different Vertical of scales for cartoon and real face evoked child
BEAM (450 - 650 ms)
6. AR ELLFIMFEBES EAEFLIF & B4 )L ANE #h 72 & (450~650 ms)

342 RALGR

LPC BB BB ILIE 7. 78 LPC ~F¥gUkiE b, TfLRM 34N R 3E, F(L, 22) =19.80, p <0.001,
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RIX, KRR EFARE, ERRKAFRTX, AFHFRIFERK LPC ¥EZ(KT h i, EX,
FEATERI R ) LPC #4523, HLZE 28k LPC 38 T4 28k LA 5 e HARH
¥, F(2,44) =501, p<0.05, R HTER, E5MMX, REHLE KT LPC #ilRE)EE & T
HA.
4. ¥+1ig
4.1. EFLEBEFLES | ITEN ARSI R EZE T

ARSI RN, FETFL S T T R AR By, 40 LI i vE 20 52 Th LS 2 B 35 2 mm, i B N i i 3 A
ZFLRR N, HARALS REEFLFE R AR N170 SR ARAEE S35 2 5, HED AT A i TS T
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Figure 7. Different vertical of scales and types of face evoked adult LPC total average figure
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Figure 8. Different Vertical of scales for cartoon and real face evoked adult BEAM
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