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Emotion recognition: Facial components associated with various emotions
Ken Gouta and Masakazu Miyamoto (Department of Psychology, Faculty of Education, Gifu University, Yanagida, Gifu
501-1112)

This study examined the effect of the changes in facial expressions in different parts of the face on emotion
recognition. Fiftytwo university students participated in the study. Seven emotions were selected as being the most
suitable for categorization and expression: namely, anger, fear, surprise, disgust, sadness, happiness, and neutrality.
Picture of these emotions were used to create stimulus materials, composed facial expressions were created by
combining the upper and the lower parts of the pictures expressing different emotions. The participants were asked
to categorize the type of emotion represented by each picture. The results showed that the upper area of the face
was more often associated with anger, fear, surprise, and sadness. On the contrary, the lower area was more often
associated with disgust and happiness. There were no significant differences between parts of the face associated
with neutral emotions. Based on these results, we conclude that affected areas of the face differed as a function of
emotion being experienced. Finally, the relationship of our results with Yamada’s model (1993) was discussed.

Key words: categorization, facial expressions of emotion, facial area.
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Table 1
Emotional categories identified as a function of facial expression

Female stimulus person

C. emotion®

P. emotion? (%) Anger Fear Surprise Disgust Sadness Happiness Neutrality No-reply
Anger 80.0 0.0 0.0 13.3 6.7 0.0 0.0 0.0
Fear 0.0 400 46.7 33 10.0 0.0 0.0 0.0
Surprise 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0
Disgust 0.0 13.3 0.0 80.0 33 0.0 0.0 33
Sadness 0.0 33 0.0 20.0 76.7 0.0 0.0 0.0
Happiness 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0
Neutrality 30.0 0.0 0.0 6.7 3.3 0.0 60.0 0.0

Male stimulus person

. C. emotion . ) . )
P. emotion (%) Anger Fear Surprise Disgust Sadness Happiness Neutrality No-reply
Anger 90.0 0.0 33 0.0 6.7 0.0 0.0 0.0
Fear 6.7 500 36.7 0.0 6.7 0.0 0.0 0.0
Surprise 0.0 0.0 96.7 0.0 0.0 0.0 3.3 0.0
Disgust 0.0 0.0 0.0 90.0 10.0 0.0 0.0 0.0
Sadness 0.0 10.0 0.0 33 86.7 0.0 0.0 0.0
Happiness 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0
Neutrality 33 0.0 0.0 0.0 0.0 0.0 96.7 0.0

a2 P. emotion=Posed emotion,
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Original (sadness)
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Original (happiness) During composition

Composed facial expression (upper: sadness lower: happiness)

Figure 1. Composition of facial expressions.
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Figure 2.

Mean number of correct identifications of emotions presented in pictures.

TYE - Hi%

EEOTYIEOE S £19 1 RIFE R

& CHE RILE LT

(Y14



D= - Hi%

VRl

EROTROHS MR

&8 BILE BIHLET

9IC

W23 5,

DS OFER, S, B - Bh - Ex -FELAK
BWTIE EHLOREIE S Wz Tz, RIEFOFHHE L
T, Boix “BEHEAOFEIZR Y, BEORICIZmH
NTE2, BIRBOTERL LSk 3”, An
I “E2E[E ETsh, 30 EIRT S, Hodu
CLbWTE3”, Bxix “BBRNAOFEM Iz, Bl
TEY EY, HIRESHA»NLTWw2E”, #L AR
“EBADOFRIC RS, BIZLbBSTE 3" & L%
TFons, £z, HE - FRIT ORI &1
Z7z. WRENRSE LTHIER “LToE5 & L
5N5, BIZLbLYWHL, EFL ETo6Nn2” 28
NEF N, FRIF “BOWmENIERSCE I»Nh, £
23z, HEEB LT o3 RERBETFLNE, &
BDERP S, TRTOBEICBWT, HOMEITH
W L RODORIRDEN & o I BTV 2 Rn e
FEz ok, BE S WIROBSETAIIE LS Evwz
7z, Z3E Ekman & Boucher (1975) 233k Tw 3%
“RIBERL TV AHE—DES I v, BE % KA
TRHEAEOHSFHEESNIBIBICLE” LwiF L
EXFETE2HDOTHho, LeL, B L TIE
Ekman & Boucher (1975) Tl “KYIFEE D TXT
TEHERFEERPE LB R 2ETHB” &
WIFEREB O L, SEOMETIE “BYIEE
FAADOTNRTEN” 2L, BIED LR 2
LERERNES N, CALRKED & 2 AT
L BEUEDECLLER LD EFHZ N, WHRE
DER ER DR WIREECRIBHW 2 3 2 L1 H %
EEZOHND.,

BAUCERT BRI T2 A B &, EEORR
EWIRERBELINT WS, LrL, fLoRBICL
N, Bhiz EFTEssenEBVE, ETFEbIC
EUHBECRIETH 5. GRATOIEZER (Table
1) ZAHTH, ORI TEL L EERME,
FOEW®RTRSEE S NFEERD, Bh b w) gD
B0, ThebLORBEOTHED D I ER
BEWMET LS ROPRANT 2 2 LB TERWL,
e BwBE (1991) OFEREAD L, SRR
MY B Y IEEFRIL 502% L {EL o THBY, MiH
X, ¥, EEESENERH LIEETH- T
b, BRBEEEBMEL R2DO0%2%H 2 TH L LER
b5, ZHEOHOWIRTIE, WEBRENSRIHHMZT 5
LE “EHOLIhSHMTLIz0" v S I 3[E
Hix, BN EEL HBTS 9EE T “TEcEE
L72" EEE LD L, HMrTS ko o ik
i EEWEEHLE” EEET S EWIERMESR
7z (BHL, 1999a, b)., Dk S RIEEH LBEET
FEOEURBEBERRNOATHY, 20O EBRBNRLD
EERPIMBOBIF IR TEL o LER T v
EbFEZ oD,

BEDFEEOE L TEDORFEOE L 2G5 L IcH&
Wik, FFicEsER o7, ZOFRRLSFHED
FH DV TIEEASED P TR U &
FhicdwEw e, iz, BEE WS ORBIEHE
SRREICN T A EIREMBO RS L IETA R, B
EPFEEMOBEEEGRLIHGE LD b, BE L
BEERLIBEDIZSI BREL LD Z EDHELPD S
nirz.

ST - 7o KB, FEMCEE S »5Tbh T
72bDTHD, Lnl, ksl hizfilEEfHw
ZEITE o T, EROMIER L R 2 ERNEON
2. S, ROV THS M ENTHERIZOWT
b, X vHE S iR AvC, HERRT 2 4E
N5,

EENSRIELTA L D AN =X LDV, HEHAE
FEFIE TNV H Y, Schlosberg (1952, 1954) D 2
RIC + 3RTCETVBREHNTH 5. Z D Schlosberg
DETND “R-FP” “BERE-HER L) EENE
BRI AR E T2HBAET NV EOKCHL T,
Yamada (1993) & “¥dlioE - BIRME “ERE &
WD HEYERR T A B - 3 A RERBOET VR
IBL7. oA (1998) 1k “EihitE - BERME”
2 EEERT b, “ERMET 2 PR bz h
FUXIET B &R T v b, Yamada, Matauda,
Watari, & Suenaga (1993) O#FFETIX, AMEE%
RWEORERE» S, EfMEE S s wcOsfeH - 8
ETHU3RTETVEBRTNS,

ZOETNVEIEDOHENREELH, Thbb “B
HREE - BEoRME (BB 1 TEHESH0)” “HIEtoEsiE (552
TFHELH)” “JE & HOMERME (B3 IEEEH)” 25
BoTWw5, ZIEEETHE (BE) » o DS
KEWVWHDEEADTAFTHET 2 &, “BMk - R
P ClRER LEL A, “OEOMERME” TR &
FE, B HOERME” CRED EELAICE ST
Vw5,

SEO LD ICERZBEEHAGDLEL LW, €
FNETHOOEEREEZ 2 & “RIFUELEOME % A
EZBIE” LW ZENTES, Tk 2135 31EH
BRI EEROERE» 5, B2 EHEEFIL THLOEEH»
HZNEFNBREBTVE EWVWE S, EL, $1I1E
AT R E THOBROM I » 5B TV L v
5, DL REREDDOE T, HlerEEL2E-T
WHEEZDIEINTE S,

ZHFHZ DL, LT kS READ S OFEEEN
KEREHE b OBIB TR, ZOHERED > T05E
ARSI ENEECOBNEDTERVA L bFE 2
S5N5, WM, FEIIE I EEEZROBERELOT
WrEELl ETRVWIEEEER{TWS, BXIIE I E
LR DB LT DEBAI D EEZ T 5729,
ETFELLbEOVIEEREB WD, £z, FHarsd



DIEEED K E R EBH 2 b 1270 WIBRNIFIEERENZE L <
By, &L, SHEORBER GG 2 L5 cHhz
5., Lal, BhEFEBRICESED S OEBOKE 2%
B bl WHEED, HHEEEO K S BB E Z Db oK
DIV Y, BOIEEXREELRE, ZOFZTIXHA
TERVEHBL W,

ZDZEMOFEZDLE, BIBERXIDOIXRTET IV E
2, BELTHEETBZDOTIERL, KEadxbo/-H
BELTHFEEL TR EEZz6ND, oz, &2
FHEERPEROREOEAERLISE, 18
3TFEERNEDRIEIC X A3 EMERLIEETY,
FEEL L L CIFERICE £, *OFRR, BiFHk T
FEFEEMEZEENIOTIEEwrEEZONS, T2,
BRFhEL D DIEEROBENZ S, ZOMREEN
FEEL D BAE L, WTFRLOEESP L TH TS
L, BhofEE» s 3TN TLEw, B flah
L WOTREVhEEZOND, 351, Bhidh
ONBERKE D oIz 2 Lo, 53 EEEKANCHHE
WRKELLB>TWwWEEHEZLNS,

COESWCIRTEMcB I AHEBELTEZS
&, [AET 5 RBIEOERELE S HHWE, 3 X%
Mics i 2&EOEEbELL, AUEREBEEZHWTE
BaiTol: L LCHRBIBHMORRNRLE > T 5 2
EWEZSND, ZOENS, SEO K S RISk
DT EITV, fMOTE BRI T 27201213,
WY ET2EER—ETHILENDL EFEZSN
5,

FERZ, CORBEEZAWEESEICE, 0k %HE
BOWEIZ R 2 OPFAXNTHL LERD L, IhEH
NB1oI2iE, SEO LS ICEEEEAZDEL L
T, SEXEREHEEHAEDLY, HAadbER
BREIHMIN T OLEFARLZDLERDH S,

RS OB 22 RIENE 2 TN, =D DEEEKHOHEIE
B InnE, HARBICOWVTED X S5 2 IFHINT
MR ENZ0ETFHT S I ENTREIC RS EHEZON
%,

H ST C L ERIE U 72RO B 2 T L Tw 5
EFZ LK, REPFHELBIEEICL2HD TR
$, B E AW ET ) LESEND L L ED S
fanTa, ERRERORFETYINVET
FIZB DT, FEHEBGIC OV TRIGHIE 2175 BF
g2 (N - I, 1998) =, £—7 4 > 7 OFEHEH
W T ATHNCPERR L 7o RIGENER = w2858 O
7 - BB, 1998) B EMRMTONTETWS, DL
RENERZE 21T S AT, Bl & kT A 2 fEH
s, ADSEEEIWT 21T 5 OB EHRIST 0 7%
ERBEL T LERD S,

SHOEMOMES X, KEWICICE S OREEE S
Z2TANTWES, T2E2iE, =74 Y7 Eilios
&, > > SEOEBRTH W L 2 REREEICH

T, BN Tu L EEHEHR2ERT 2 2
EWTES, F, ZOXIBEEXDDZEHRERBC
LT, EOLIBREHMBENZDN Y, WETL
TWifERH 2 &HE 25N 5.

[FIEFIC, BATOMELS T HEETE D %0 TEBERIC»
b B TERLREE, T4 ATVARAZ Y —
ViEREBLT, MBHEDDEEZTETNS,
FEMBICBVTHRABED Z LBV Z B, SBROER
WF5eiE, FfoES I & 2k S i RN 2 &5 %
V7217598 L [FIRFIC, HAZERNLREZHOm
FTEWITLT, BOGVERSEREL THLLLEND
%,

= 9

A I E B D & RIE 2 BA T 2 BOTHAL O
BRkET Uz, WEE L, FERE s U TRW AR
FREEZRLT, GREVIBECK IV TWLIRWIREE
TRAEHIB 21T 5 7z,

BRI NS EWGIR, FA—0RHENER L 7RG
(D B - X - HEE - B LA - =1 - i) 28,
HER e TE TR 2 RIBOENB (8480 RV,
WeEE (KL B 524 3RRsSnaRERE
WL T, 7RG S b Y] E B RS & FEIR
L.

FOFRER, By < Bh - EBE - ELAZBVWTEH
L OEENE N LR b o7z, BEE - ERIZO[
ADEENTHN T EDbhroT:, fEicBV»TIE, i
BICLAFENOEDE R EVWIFERE2EL, Ih
5 DFER S, IS L IHEEDOHROENILE S T
Brwzl:, ZhiE “BUBERTHE—OHSIIFAEY
T, BE 2 XA T 5 EE O AL L B
(Ekman & Boucher, 1975) W5 # 2 2XFT5b 0D
Tholz.,

B, K TE s BB OERAIIC & 23R
B 2HEHRIC DWW T Yamadaet al. (1993) OET V%
iz SiBAR Th iz,

51 A XX 8k

Buzby, D.E. 1924 The interpretation of facial
expression. American Journal of Psychology, 35,
602-604

Dunlup, K. 1927 The role of eye-muscles and
mouth-muscles in the expression of the emotion.
Genetic Psychology Monograph, 2, 199-233

Iy P 7V =Y W.V. LT JJGEY 1987
KIESMAM MESHE
(Ekman, P., & Friesen, W. V. 1975 Unmasking
the face. Englewood Cliffs, NJ: Prentice-Hall.)

Ekman, P., & Boucher, J. D. 1975 Facial areas and
emotional information. Journal of Communication,

D= - Hi%

E(EOTIIEOEIS 410 = IR

& CHE BILE FHEET

LIT



DYy = - Hig%

XEOTYIROE S L9 1Ll

&€& R ILE FHEmET

8Ic

25, 32-49

Ekman, P., & Friesen, W. V. 1982 Felt, false and
miserable smiles. Journal of Nonverbal Behavior, 6,
238-252

EHES - G B 1988 BEHERE L S DRIE D
HZDOWT FERPHEERISREE L >y —i
56, 187-200

BHEC « SREES 191 ERBEOHEERED S

DA DT FRKFHEFTLE AERE,
38, 89-99
HHE B 1998 ADOEEORMNCBET 3R IBEREK

FHEEFHF BB LR CGRAT)

BHE B 19992 RFwCH T 2 BERM B0
FREE 48 FEREUE, 22.

HHE B 19990 HRIREICH T L EIEREM A
DI 63 [MIFERFRIE, 495.

Hanawalt, N. G. 1942 The role of the upper and the
lower parts of the face as a basis for judging facial
expressions: I. In painting and sculpture. Journal of
General Psychology, 27, 331-346.

Hanawalt, N. G. 1944 The role of the upper and the
lower parts of the face as a basis for judging facial
expressions: II. In posed expressions and “candid
camera” picture. Journal of General Psychology, 31,
23-63.

INFEIE . - BRIESE—EE 1998 E—7 4 7 RFIAL
RRORBEOBRSFE HALHFRE 62 HF

i, 600.

AR - A - N EE - B B 1998 H
REGHERBEN 2 8 & L - RBERA O —D—
2Rk 5 L ORIR— WHRFEEFIR

B, R4 #EEE, 54, 31-49.

Schlosberg, H. 1952 The description of facial expres-
sion in terms of two dimensions. Journal of Experi-
mental Psychology, 44, 229-237.

Schlosberg, H. 1954 Three dimensions of emotion.
Psychological Review, 61, 81-88.

Yamada, H. 1993 Visual information for categoriz-
ing facial expression of emotion. Applied Cognitive
Psychology, 1, 257-270.

Yamada, H., Matauda, T. C., Watari, & Suenaga, T.
1993 Dimensions of visual information for categor-
izing facial expression of emotion. Japanese Psycho-
logical Research, 35, 172-181.

(WHE #1994 BEEREREOLEEE TV G
& HifE, 33, 1063-1069.
I 3 1998 BHEIEMERANC B 1T 5 ERLE i

HA LSS 62 [[IFFRIRE, s100.

FIHERT « HGLLF 1998 FEFE RO A
B2 RHEFRIBIC X DHE HALDEYSE
62 [BIFEREMICLE, 588.

——1998. 12. 15 5ZFH, 2000. 1. 22 ZH#H—



