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Classification and Psychological Evaluation of Dynamic Facial
Expression of Emotion

Abstract : In collaboration with MotionPortrait, Inc., we developed a program that
creates dynamic facial expressions with a head-turn using arbitrary photo (avatar).
In psychological evaluation task, participants evaluated arousal and valence of each
facial stimulus (surprise, happy, disgust, sadness, anger, fear) on a seven-point Likert
scale. After that, participants identified the emotional state of the stimuli (classification
task). Classification task revealed that disgust was often confused with sadness or
anger. Fear was often confused with surprise or disgust. Other facial expressions were
easily identifiable. The values of arousal and valence were plotted based on Russell’
s circumplex model of emotions. The figures showed our dynamic facial stimuli were
arranged in roughly a circular pattern. When avatar’ s head turns, valence of happy
were drastically changed: positive valence (pleasant) was evoked by front position while
negative valence (unpleasant) was evoked by looking down regardless of direction (right
or left). These findings suggest that the direction of face plays an important role in
perception of certain facial expressions.
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Sadness

Figure 1-1. Example of each emotional expression
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Table 1. Accuracy of classification in front position (%)

Male avatar

Frmale avatar

Participant ~ Male Female Male Female p

Surprise 96 100  0.35 100 96 0.49
Happy 100 9% 049 100 100 -

Disgust 50 56  0.78 50 48 1.00
Sadness 100 96  0.49 96 100 1.00
Anger 96 88  0.47 92 96 1.00
Fear 27 48  0.15 46 40 0.78

The percentage of participants who correctly classified expressions in front position. There were no sex differences.
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Figure 2. Distribution map of six emotional expressions in front position

The values of arousal and valence in each emotional expression were arranged in a space defined by arousal and

valence axes.
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Figure 3. Distribution map of six emotional expressions in all directions

2014

The values of arousal and valence in all direction were arranged in a space defined by arousal and valence axes.

Closed symbols represent the values for male avatar, while opened symbols represent the values for female avatar,

respectively.
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ELAHLY EHEEIZE»-7- (ps<.05;d=.79
~.76), [T TOMEIITRY - Bx KL, &

WTEY - B Bifi b ELADIETH - 7=,
B LREX IR - ELAL Y bABEICE, -
72 (ps<.05;d=1.14 ~ .56), F-EO&HGFEIL
ELHREIV LAEBEICE»->T (ps<.05;d =.78
~.13), /)] TOMEITE S LML, kW
TR HE - BN - ELADIETH -T2, X
ERUITE LA LY BARITIKL Qm<05
d=.90~.61), FLEXIHELVLAEIL
Mol (p<.05;d=.57), /£ L] TOMEIZEY
Wi HIKS, KNTES, i - 50 EL A& -
BEEDNEIAL N > 72, BV ITHE L D LA EICK
Motz (p<.05;d=.64),
b) BT A — I ZRETOHED®EN
BRIFIZOWTH MM CLEEE AT 26
B, MEx ) TOMIZERI R HIKN-72, Eik
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JECoh iz, ECNEBEXITRY - HeE - Rk Y
LAEBEICENST- (ps<.05;d=1.52~.94), %
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ﬁ%k@%%%ﬁi,ﬁﬁ@ﬂmw#%%ui
& EERIICE W OICRHE OMEIC K D EZB AL
N oT=Dns Liveu, A%, BUSKRH 72
E, BRDBREICLOBENRLETH D,
2) RMWROFEREDENTONT
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BET 721 D P RWTEA 5, FrICHE & 24X R EE
JECREAE M AMEL 72 T B D £ 1~ & &b 5 Al hE
PERE, BN LB, L RTEE B
b, ER) M eGaIckT, THIChTE
BAEIIERIEERNEL 20, R TFIChid 254
WIERIE SR 100% Th o712, £-MEICL DA
EROENE R — L THRFTT 2 E, LA
LWDNRZ =Rt REbD T, TNITEN
T, BT ANE—1FEE T (AF - ET)
WZIET 72 3AIC T, Eme B =840
FONRERITAERICE N T, ZhiE, »DE

BTN ZRELLTWVEDOEENH S Z & %
AT D, BlZIE, BLWEXIIIEEERLE L,
FIOLEMPE 2D —FT, BOER U L&
AR Y, B B E e 72515 BADE)
TLLTHRLELOLND, ZOXDRRIGLHA
D E DMAREDFRERE DDA,

BLIRZRN Z &2, St EMICITAE CIER W
2, BEEGTEAIES (BB F) X bR
~EMFTEHAICREREREL Lo T, Zh
FHENHESRICEHE T 5 L0 b, EHEST
DR BELE~DEE LEDETIT D A RITIK
CHNfERONE LivZeun,

LN REOFREICITHEOB X (MR8
X) P, EomE (MER2EX) bE
BRERTHY, FERICEET LMETIIRE
WCEoTERDZENRHALMNE ST,

2. RENOLBFHRIZDOWT
1) TR LIRS Moo i

ER OB RGBT 2R & RGO % T
W2 WwoeFmichlE L7z ks R (Figure 2), Bk
TRE =T, EOEBRWT, HEEET /L (Russell
& Bullock, 1985) ([ZifWpAi k72 >7-, — Tk
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Appendix 1. Classification matrix

Male avatar Female avatar
Surprise ~ Happy Disgust  Sadness Anger Fear Surprise ~ Happy Disgust  Sadness Anger Fear
Front Surprise 98 0 0 0 0 34 99 0 0 0 2 28
Happy 0 98 0 0 0 0 0 100 0 2 0 0
Disgust 2 0 54 0 4 22 0 0 49 0 0 23
Sadness 0 0 33 98 2 3 0 0 18 98 0 5
Anger 0 0 11 0 92 0 0 0 27 0 95 0
Fear 0 0 2 2 2 37 1 0 6 0 1 44
unclear 0 2 0 0 0 4 0 0 0 0 2 0
Upper Surprise 90 0 2 0 0 9 86 0 4 0 0 18
Happy 0 96 0 0 0 0 0 100 0 0 0 0
Disgust 0 0 39 2 4 31 2 0 55 6 6 27
Sadness 0 0 37 93 0 8 2 0 24 91 0 4
Anger 0 0 12 0 94 0 0 0 8 0 94 2
Fear 2 2 4 5 0 46 0 0 6 3 0 43
unclear 8 2 6 0 2 6 10 0 4 0 0 6
Upper right  Surprise 90 0 0 0 0 8 86 0 0 0 0 12
Happy 2 96 0 0 0 0 2 98 0 0 0 0
Disgust 0 0 63 24 5 28 6 0 70 15 6 35
Sadness 0 0 14 69 4 10 0 0 15 75 0 14
Anger 0 0 20 0 89 0 0 0 12 0 94 0
Fear 0 2 2 6 0 46 4 0 4 10 0 37
unclear 6 2 2 2 8 2 2 0 0 0 2
Right Surprise 100 0 0 0 2 10 100 0 0 0 0 16
Happy 0 100 0 0 0 0 98 0 0 0 0
Disgust 0 0 71 4 18 36 0 0 78 10 14 45
Sadness 0 0 5 94 0 2 0 0 8 86 0 0
Anger 0 0 18 0 80 2 0 2 14 0 84 0
Fear 0 0 5 2 0 46 0 0 0 4 2 39
unclear 0 0 2 0 0 4 0 0 0 0 0 0
Lower right Surprise 92 0 0 0 0 5 94 0 0 0 0 16
Happy 0 87 0 0 0 0 0 78 0 0 0 0
Disgust 0 1 69 4 2 65 2 10 61 6 22 65
Sadness 0 0 8 94 1 12 0 3 94 1 10
Anger 4 2 24 0 97 0 2 0 36 0 77 0
Fear 2 2 0 2 0 16 2 0 0 0 0 10
unclear 2 8 0 0 0 2 0 12 0 0 0 0
Down Surprise 92 0 0 0 0 6 89 1 0 0 0 14
Happy 2 95 0 0 0 0 83 0 0 0 0
Disgust 0 5 38 0 16 43 5 4 35 0 14 43
Sadness 0 0 41 100 9 20 0 4 53 100 13 14
Anger 0 0 17 0 74 0 2 2 10 0 74 0
Fear 2 0 0 31 2 0 2 0 0 29
unclear 4 0 4 0 2 0 2 6 0 0 0 0
Lower left ~ Surprise 89 0 0 0 0 0 87 0 0 0 2 2
Happy 0 91 0 0 0 0 0 78 0 0 0
Disgust 4 2 69 0 27 59 9 10 59 6 24 61
Sadness 0 1 15 98 4 14 0 2 21 94 5
Anger 5 4 17 0 67 0 2 0 19 0 70 0
Fear 0 2 0 2 0 25 0 0 0 0 28
unclear 2 0 0 0 2 2 2 10 0 0 0 0
Left Surprise 98 0 0 0 0 22 98 3 2 0 0 29
Happy 2 100 0 0 2 0 93 0 0 0 0
Disgust 0 0 69 10 18 27 0 0 54 10 8 33
Sadness 0 0 6 88 0 0 0 0 13 88 2 2
Anger 0 0 18 0 80 0 0 2 29 0 90 0
Fear 0 0 8 2 0 49 2 0 0 2 0 35
unclear 0 0 0 0 0 0 0 2 2 0 0 0
Upper left  Surprise 94 0 2 0 0 9 84 0 0 0 2 5
Happy 2 96 0 0 0 0 0 95 0 0 0 0
Disgust 0 2 69 20 4 45 2 4 62 17 5 42
Sadness 0 0 14 71 0 4 2 1 21 68 2 8
Anger 0 0 14 0 96 0 0 0 14 0 91 0
Fear 0 0 0 10 0 33 2 0 0 14 0 43
unclear 4 2 2 0 0 8 10 0 4 2 0 2

Each column in the matrix show the presented facial expressions. Each row in the matrix show the classification
by the participants. The numbers in colored cells represent the percentage of person who accurately classified facial
expression. The numbers in uncolored cells represent the percentage of person who misclassified facial expression

when it was actually another facial expression.



