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Abstract This paper presents a new framework to extract tempos and rhythms from facial expressions. We
specifically examine time-series changes of arousal levels obtained from iteration of spontaneous facial expressions.
Moreover, we analyze expressive processes affected by psychological stress. We define time-series changes of arousal
levels from the maximum expressions to a neutral expressions as one tempo. Moreover, we define some tempos as
one rhythm. We obtain facial expressions tempos and rhythms using left-to-right Hidden Markov Models (HMMs)
. We consider that facial expressions tempos and rhythms are strongly affected by temporal stress with external
stimulus in psychological stress. For the evaluation experiment, we created an original facial expressions dataset
in three states (normal, pleasant, unpleasant) of six subjects. Subsequently, we demonstrate expressions processes
affected by temporal stress for extracting and analyzing facial expressions tempos and rhythms in each subject.

Key words HMMs, Arousal levels, SOMs, Fuzzy ART, Facial expressions spatial charts.
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(a) Russell’s circumplex model (b) FESC
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Fig.1 Correspondence relationship between Russell s circumplex
model and FESC.
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Fig.5 Time-series changes of arousal levels (Subject A, first week, happiness after stim-

ulated comfortably).
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Fig.6 Extraction accuracy on transition of the number of states.
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(c) Subject C, second week, happiness after stimulate comfortably
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Fig.7 Extraction results of facial expressions tempos (Subject A, B, C).
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Table 1 Extraction accuracy of facial expressions tempos.

Subject | low stress states[%] | high stress states[%)]

A 88.9 7.7

B 55.6 100

C 77.8 66.6

D 66.7 33.3

E 33.3 66.6

F 22.2 55.6
average 57.4 66.7
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Table 2 Average of arousal levels on a frame extracted by HMMs.

low stress states | high stress states

average of arousal levels 2.6 2.2
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