0000 0OO00ooooo oooo
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS

Jotbuobogboobtobtuobooboobgo

oo oof oo oof ooooof

10000000000000000 DOO0150055000000000000000 844
1T SmartDesign 00000000 0O 011-09450000000000 300 9-15
E-mail: {{ksato,madokoro}@akita-pu.ac.jp, {{sakura@smart-d.jp

o000 0OboobobooboobOOoobOoOobOOoOobOO0OOoOOo0obObOOobObOOobObOOobobOOoOobOoobOon
ubooboobooobooboooboooboobooboobooboobooboobOoOobOobOoobobOon
O00000000000000000000000000000000000SOM (Self-Organizing Maps) O Fuzzy
ART(Adaptive Resonance TheoryO 0 20000000000000000O00O0OO00O0O0OOD0O0OOOOOOOO
00000000000 00D0000000D Fuzzy ARTMAPOODOOOUOOOOOODOODOODOOOOODO
00000000000 O0HMM (Hidden Markov Model) D0 0000000000000 0O0O0O0OOOOOO0O
obooobowRooo 200000000 000000000 10000DOOOODODODODODBEMMODOO
gbobooboobooboboobboobooboobooobbooobboobooboboooboobooboon
goooobooooobooEeMMOODOOOODOOOOODOODOOODOODOOO

00000 0O0ODODODODDOOOOOOO ARTMAPOOOOOOOO0OO0OO0OOO0O0O0O0O0O0O000O0O00O0OOO

Extraction of Facial Expression Rhythms Based on Dynamic Diversity of

Facial Expressions

Kazuhito SATOT, Hirokazu MADOKOROT, and Sakura KADOWAKI'f

T Faculty of Systems Science and Technology, Akita Prefectural University 84—4 Aza Ebinokuchi Tsuchiya,
Yurihonjo City, 015-0055 Japan
117 SmartDesign LLP  3-15-9 Tsuchizakikou Nishi, Akita City, 011-0945 Japan
E-mail: {{ksato,madokoro}@akita-pu.ac.jp, f{sakura@smart-d.jp

Abstract This paper presents an extraction method of facial expression rhythms, which are defined for time—series
patterns created by changes of facial expressions and arousal levels caused by psychological stress levels, using in-
dividual facial expression charts focused on static diversity and dynamic diversity of faces. The proposal method
consists of three steps: the first step is to create facial expression charts produced by arousal levels that is obtained
by the results of hybrid learning of Self-Organizing Maps (SOM) and Fuzzy Adaptive Resonance Theory (ART)
networks; the second step is to make codebooks using Fuzzy ARTMAP networks for modeling of facial expres-
sion spaces; and the third step is to extract facial expression rhythms using Hidden Markov Model (HMM) from
time-serous patterns of facial expressions. We developed for an original facial expression dataset that consists of
five male students and five female students from 18 through 22 years old at our university. We applied our method
to the dataset and obtained the result of the state transitions to be estimated by HMM is extracted the rage of the
facial expression changes. Moreover, we conformed the method can control the patterns of arousal levels in mixed
facial expressions at the expressed process using the number of transition states on HMM.

Key words SOM, Fuzzy ART, HMM, Facial expression charts, Facial expression rhythms
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Fig.1 Expression paths of natural smile and intentional smile.
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(a) Original Image (b) Normalization (c) Smoothing (d) Gabor Wavelets Transformation
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Fig.2 Preprocessing steps for input images.
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Fig.3 Network architecture of Fuzzy ARTMAP.
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Fig.4 Structure of left-to-right HMM.
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Fig.5 Extraction results of three states.
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Fig.6 Extraction results of four states.
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Fig.8 Thumbnail images of facial expressions.
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