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A system for facial expression synthesis
based on a dimensional model of internal states
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Abstract Parke and Waters' model[1l] of muscle~based face deformation was used to develop a
system that can synthesize facial expressions when the pleasure—displeasure and arousal—sleep
coordinate values of internal states are specified. Facial expressions sampled from a database
developed -by Chung, Oh, Lee and Byun[2] and its underlying model of internal states were used to
find rules for face deformation. The internal — state model included dimensional and categorical
values of the sampled facial expressions. To find out deformation rules for each of the expressions,
changes in the lengths of 21 facial muscles were measured. Then, a set of multiple regression
analyses was performed to find out the relationship between the muscle lengths and internal states.
The deformation rules obtained from the process turned out to produce natural—looking expressions
when the internal states were specified by the pleasure—displeasure and arousal—sleep coordinate
values. Such a result implies that the rules derived from a large scale database and regression
analyses capturing the variations of individual muscles can be served as a useful and powerful tool
for synthesizing facial expressions.
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