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(Hierarchical Visualization of the Space of Facial Expressions)
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Abstract This paper presents a facial animation method that enables the user to select a sequence
of facial frames from the facial expression space, whose level of details the user can select
hierarchically. Our system creates the facial expression space from about 2400 captured facial frames.
To represent the state of each expression, we use the distance matrix that represents the distance
between pairs of feature points on the face. The shortest trajectories are found by dynamic
programming. The space of facial expressions is multidimensional. To navigate this space, we
visualize the space of expressions in 2D space by using the multidimensional scaling(MDS). But
because there are too many facial expressions to select from, the user faces difficulty in navigating
the space. So, we visualize the space hierarchically. To partition the space into a hierarchy of
subspaces, we use fuzzy clustering. In the beginning, the system creates about 10 clusters from the
space of 2400 facial expressions. Every time the level increases, the system doubles the number of
clusters. The cluster centers are displayed on 2D screen and are used as candidate key frames for key
frame animation. The user selects new key frames along the navigation path of the previous level. At
the maximum level, the user completes key frame specification. We let animators use the system to
create example animations, and evaluate the system based on the results.
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