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Abstract This paper presents a method to generate individual Facial Expression Spatial Charts (FESC) using
Self-Organizing Maps (SOM) and Fuzzy Adaptive Resonance Theory (ART) networks. The proposed method con-
sists of three steps: the first step is to extract topological features from time-series facial image datasets using
SOMs; the second step is to integrate weights of SOM into categories using Fuzzy ART networks; the third step is
to create FESCs integrated by all arousal levels produced from categories of facial expressions in each basic facial
expression. For considering the influence that stress gives an expression, we measured the psychological emphasis
that a subject feels at that time. The result shows a negative correlation for psychological stress and the expanse
of FESC, which means that the expression became poor during feelings of stress.
Key words Facial expression spatial charts, Arousal levels, SOM, Fuzzy ART, SRS-18.
OooooOo0o0oO0oDODDODO000000o0oooooooooo
00000000O0O00DO00D 2o0ooboU0oooooo

1. 0D OO0

gooooobooooooooboobooooooooboooobooo
odoooboooooobooooooboobooooobooooon
ooooooobooooboooobooooooobooooboo
ooooobooooboboooboooooooboooooboo
oo0oo0o0oo0oo0ooUoooOoooooOoooooo o

gboooooboooobobocooooooooobooooobooo
gobobooooooooooboooobooooooboboooogro
OO0 Ekman 00000000000 COODOOCOODO
oobDoodoedobobObOUOOObOOOOOODOOODODDOD

goooooboooobooooobooooooobooobooon
gooooboooobooooboooooooobooooogoo
gooooooooboooooboooooooboooobooon
gobooooboooobooooobooooooobooooooo
gooooooooobooooobooooooboooooboooo
gooobooocooooooocooooobooOooboOoOooooobo

000000000 [BJooooooooooooooooo
goooooboooooboocoooooooooboooboooo
gooooooooobooooobooooooboooboobooo

1



0000000o0ooooooooooooooooogooo
O0000o0ooooooooooooooooooooood
0000000000o0oooooooooooooooooo
0o0o0ooooobobobobodooooobbooooooooo
000000000o0oooooooooooooooooon
000ddoooooooooooooooooooooooo
JooooooooOO0oo0oo0oooooooooooooon
000doooooooooooooooooooooooo
000000000000000000000000000O
00000000oooooooooooooooooooo
ooo
J0o0oo0oo0ooooOooo0ooUooooooooo
0000000000000000000000000000
000000000o0ooooooooooooooooooo
00000o0oo0oooooooooooobooooooood
000oo0000oo0ooo00oooUoooOooooooooon
000ddoooooooooooooooooooooooo
000000000 00ooooooooooooooon
0000d0oooooooooooooooooooooooo
000000000000000000000000000OO
0000000oooooooooooooooooooooo
0000000000o0oooooooooooooooooon
0000000oooooooooooooooooooooo
0000000000000000000000000000
00000000ooooooooooooooooooooo
0o0o0oooooooooooooooobooooooooda
0000000000000000ooooooooooooO
0o00o00oooooooooooooooobooooooooda
00oo0oooooooo 3o
j0dddoooooooooooooooooooooo
00000000000 0oo0ooooooooooooon
0000000oooooooooooooooooooooo
0000000000 0000o000o0o0oooooO 4o
000o00oUoooU000o 600000 UDmOOCUOmDOOOO
000000 30000000000000000000oaOn
gooo0o0ooooooUoooooUoooooooUooooo
0o0o0ooodooooooooooooobooooooooa
O Self-Organizing Maps: SOMOOO00O0O0O0O0O0O0OOOO
oboOoo0oboobobOoobobobobobooboboooa
0000000000000 000OO0OAdaptive Resonance
Theory: ARTOOOOOOOOOODODOOOOOOOOODOO
000000O0OD0O0O0O0O0O0000O0Fuzzy ARTOODOO
0000d0ooooooooooooooooooooooo
ODRussell 000000 B|00000000DOO0OOOOO
00000000ooooooooooooooooooooo
000000000000000ooooooooooooon
O0Ekman 0000000 60000000000ODO0OOO
000000 3000000000000 100070000 20
0000000000ooooooooooooooooooo
O00000o0o0o0oooooooooooooooooood

“7--.._\ Happiness
S5,

Surprise
Fear
T %

[e]

o Anger ----7"

° Di t
oDisgus

Sadness o
[

(a) Russell’s circumplex model (b) FESC

01 Russel0OOOO0OOOOOOOOOOOOOOO
Fig.1 Correspondence relationship between Russell’s circumplex
model and FESC.
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Fig.2 The procedure of the proposed method from aquition of

facial images to generate FESCs.
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Fig.3 Time-series changes of arousal levels (Subject A)
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Table 1 Average of arousal levels in each subject.

Subject | Happiness | Angry | Sadness
A 8.5 7.5 7.1
B 8.6 8.1 6.8
C 8.6 6.1 8.4
D 8.6 7.6 7.6
E 8.7 8.6 7.6
F 8.5 5.5 6.7
G 9.1 7.2 7.0
H 7.6 7.0 7.2
I 8.8 7.7 8.2
J 5.6 5.9 5.3
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Table 2 Measurement results of SRS—18

Person | Dysphoria | Displeasure | Lassitude | Total
A 7.25 0.55 6.45 14.25
B 2.09 0.64 2.36 5.18
C 9.88 5.00 7.75 22.63
D 3.57 1.86 4.00 9.43
E 4.86 2.86 4.57 12.29
F 7.64 3.09 6.82 17.55
G 1.62 1.15 2.62 5.38
H 6.62 2.69 9.08 18.23
I 8.90 5.80 11.90 26.60
J 3.86 3.00 6.71 13.57
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Fig.5 Correlation coefficient between stress and each facial ex-

pression of ten subjects.
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Table 3 Facial expressions affected by stress

Subject | Facial Expression | Subject | Facial Expression
A Happiness B Sadness
C - D Sadness
E Anger F Happiness
G Happiness H -
I Sadness J Anger
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