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Generation of Facial Expression Charts Based on Dynamic Diversity of

Facial Expressions
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Abstract This paper presents a novel method to create individual facial expression charts using
SOM(Self-Organizing Maps) and ART(Adaptive Resonance Theory networks).We focus on dynamic diversity of
facial expressions in time—series facial images after converting Gabor wavelets filters. The proposal method consists
of three steps : the first step is to extract phase features from time—series facial image datasets using SOM ; the sec-
ond step is to integrate weights of SOM into categories using ART ; and the third step is to create facial expression
charts integrated by all arousal levels produced from categories of facial expressions in each basic facial expression.
For considering the influence that stress gave an expression, we measured the psychological stress that a subject has
at the same time. The result shows negative correlation was examined for psychological stress and the expanse of
the facial expression charts that means the expression became poor under the feeling of stress.
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Fig.3 Network constitution of one-dimensional SOM.
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goododoooboobooooooooooooobooboboo
goooooobooobobbooooooobbboooooo
O00O0OEkman & Friesen 00 0000000000000
pgoobobooobooobboobbboobbooobo
goooooooooooboobobobobobobobo
Cohn—Kanade 0 Ekman-Hager 00000000 COCOOO0O
goooooobobobobobooooooobobobo
gooboooooooooboobobobobobobobo
goooooobooobobobooooobooboboboboooooo
gooooooooooooobobobobobobobo
goooooooooooboobobobobobobobo
gooobooobobobobobobooooobobobo
goooooooooooboobobobo
goooooobo1l1b0bo0ob0bo0obbOo 11toobogoo
gooo0Oooooooooboobobooboobobobobo
goooboobboobobobobobooooobobobo
pooobooobbooobbobboooboboooobbo
gooooooooooobooboboobobobobobo
gooobooboboboboboobooboooobobobo
0000ooo0oooOo0oU00o0oO0OU0 (DooooDoooo
ooo0oooo)b 100000020000 200000000
0000000000000 OoooO (8bit)yDODOOOOOO
ooo

4.2 0J0O0OOOO
gooooooobooooboboooobobooboooboboooo
Stress Response Scale 18(SRS-18)[10] 000000000
gooooboboboooooooooobobobbobboooooo
pgogboobobooobbooboooobboobobboo
gooooooooooobooboobooboooooooooo
goo00o0OooOOo0OO0o0O0 3000000 o0obobobo
goobooooboobsbooooboboooooboooobo
gooooooooooooo40000000DOODO 0O
J00000b000o0obOobooobOooosuobooo400
gooboooooooooboobobobobobobobo
goono

4.3 00OO0O0OODOODOOO

4.3.1 SOMOOOOOOOOOOO
goooboboobobobobooooboboboboo
go200000000000100SoOMODOOOOOO
gooboboooooo8gbobboooooboobobooo



O0000OKohonen OO 1500000 100 SOMOOODO
gobooooboooboocboobuoobooboooboooo
soMOO0O0OO0OOO000DOOOO0O00O0oOoOo0oooDooo
gboboooooobooobooobooooooobooo2o000
goooo »ogbooooooooboboooooboooboo
goooooboodooboooooboooobOoOobooOoooooOoo
goboooobooooobooooooog,oooooo
goboooooooooooocooooobooogu2c00b0O0OO
osoMOOO0OO0O0oO0oO000oO0oO000ooO0o00oooo
goboooobooocoooooboooooooobooboOoooooon
gboboooooooooobooooooobo9bobooboooon
goooooboooooboooooboooooOooooboooooboooo
043200000 ARTOOOOOOOOOOOOOOOO
goooooboooooboooooboooooooboooooooo
gboobooooobdoboocuoooooo 1s0b00o00ooo
0000000 Gabor Wavelets 0000720 0000000
gboboobooooooobooboooocooooooooon
goooooooboooooboobo 2000000000
gooOscotcooboooooboooboooooboooboooo
gboboooooooooooooooooooooooooon
goOooosobboOobOOoobOOoOobOOooboboOobOoOonboono
goooooooooooooobDbDbOOOs00bbOOOO
O000O0Kohonen OO 1500000 20000000000
oooOoooosoooooooosoMOioooOooooo
gooooboooooooooboooooooboooooo
goooooboodoobooooobooooboooooooooo
goooooooooooooboooobOoooOoooooooo
goooooboodooboobooooboooooboboooooooooo
gooooooooooo s0ooooooooooooboooo
gboooobooooboobooooooooo

4.3.2 ARTOO0O0OOOOCOCOO

43.10 100 SOMOO00OOO0OO 1500000000
00000000000 00000000000Fuzzy ARTO
goooO0ooooOO0O0ooooO0O00oO0O00 F1oo000o0
goooboooooobooooobooooo 2000000
gooooi1oosoMOoOoO0OoOoooooooOoOooooo
poooooooosoMOOoOoOooOo 15000000000
000000000000 00 Fuzzy ARTOOOOODOOO
goooooooo

ARTOO0O0O0O0OO0OODODOOOOOODOOOOOOOOO
gboooooboodooboooooboooobOooobooooooo
gooooooboobooboboobooooooooono 0900
gbooooboooooobooooooboooooooo
gobooooooooooooooOoOoOoOObObooooooon
gooocooooo1l10b0o0oooooooboboooobooOoo
goooooooooooboooooooooooooooon
goooobooooooooobooobooooboooooo
gooooooooboooooooooooooooooaon
goooooooooooonooobo 4310000000000
goooooooosoMUOOOooOoOoooooooooooo

Average

Classification Image
eat 9 of Category

Categoryl

Category2

Category3

Category4

Category5

Category6

Category7

Category8

GTGT 6T ETETETATET

06 O000O0ODOODOODOO
Fig.6 Classification result by expression phase characteristic.

Arousal
Level

Arousal
Face Image

07 00000
Fig.7 Arousal face image.

Laughter Laughter

A A j A -~ / ~
Anger Sorrow Anger Sorrow Anger

(a) 8th week

Sorrow

(b)3rd week

08 ODOODOODOO
Fig.8 Facial expression charts.

(c)10th week

gobooooboooooooobobooobooooobooooooo
O000000Fuzzy ARTOOODOOOOOOOODODO
gooooooooooooboooboocooooooooo
gobooooooooboboonoosobobbooobooOooon
goooooooooooobooobooooooooooo
0000000 Fuzzy ARTOOODOOOOOOOOOOOO
0000000000000 O0OFuzzy ARTOODODODOODO
gebbooboooOOoO0OoOoDOOoOOOOO 200000000
gooooooboooooooooobooooboobooooo
4.4 00O0OOO0OOCOOOO
4320000000000000000000D0ODOODO
goboooobooooooooboboooboOoooOooooooo
gboboooooooooooooooooooboOoboboboon
0070000000 2000000000 SOMO ARTOO
goboooobooooooooooooboboOoooooon
goboooboooboboboboooooOoobobOooooog
ooooooooroboO0OsO0ooooooooooon



50 4

45

—o— Area

40 - - - Stress

35 = N

30 .
N

25 Py ‘- - Py . . - Py 2

20 >
* +

the Stress

Area of Facial Expression Charts
Four Phases of Rating Value of

0 L L L L L L L L L L 0
1st 2nd 3rd 4th 5th 6th Tth 8th 9th 10th  11th

Expression Data [week]

09 000DO00o0ooooobooobooo
Fig.9 Relation between facial expression charts and stress.
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