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A spatio-temporal probabilistic modeling of dynamic facial expressions
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Affective facial expressions are dynamic in nature. Several researchers have
claimed that dynamically changing facial configurations plays an important role in the perception
of facial patterns and in the attribution of emotional category labels. This study aimed at finding

the spatio-temporal structures of spontaneous dynamic facial expressions based on hierarchical
Bayesian modeling. We empirically examined the relationship between the sequential configurations of
the spontaneous facial expressions and the emotional state of the facial owners. The results
suggest that multiple dynamic components with various temporal characteristics appear simultaneously
in the natural facial expressions and that the combination of them corresponded to the emotion
states.



FACS(Ekman & Friesen, 1978) AU(Action Unit) )

2
FACS
E
F X
P(E) p(FIE)
P(X|F)
X p(FIX)
P(EIF)
X
HMM
HMM
€Y
10

12 13



k=7 MCMC

Viterbi

@

PC3
PLEASANT UNPLEASANT HIGH AROUSAL
Slow facial movement = Rapid movement :Rapid and momentary
facial movement
PC1 PCL

Rapid facial movement

PC2 | | PC2

Slow movement

PC3 \ PC3

Time Time ' Time

DI G N PN

S S,

(GPA)

oMoNO

. ()

HMM

LOW AROUSAL

Slow and continuous
movement
|

‘

Time



Komori, M., & Onishi, Y. (2019). Analysis of Temporal Features of Facial Expressions Using
Motion Capture and Hidden Markov Model, International Convention of Psychological Science
(ICPS2019), The Palais des Congrés de Paris, Paris, France, 7-9 Mar. 2019.

0

¢y

Koki Ikeda

8 20709240



