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ABSTRACT

Computing the natural-looking interpolation of different shapes is a fundamental problem of
computer graphics. It is proved by some researchers that such an interpolation can be achieved
by pursuing the isometry. In this paper, a novel coordinate system that is invariant under isome-
tries is defined. The coordinate system can easily be converted from the global vertex coordi-
nates. Furthermore, the global coordinates can be efficiently recovered from the new coordinates
by simply solving two sparse least-squares problems. Since the proposed coordinate system is
invariant under isometries, then transformations such as global rigid trans-formations, articu-
lated posture deformations, or any other isometric deformations, do not change the coordinate
values. Therefore, shape interpolation can be done in this framework without being affected by

the distortions caused by the isometry.
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Fig. 1 Problem of the linear shape interpolation operation
under Euclidean setup. Key-frame models p and
q are interpolated to m' within this setup, which
however is not preferable. Rather, the interpolation
should occur within a careful consideration of a
manifold 91, where the key-frame models are
lying in, and should result a valid in-between m,
lying on a geodesic g connecting p and q
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Fig. 2 Comparison between the as-rigid-as-possible
interpolation (left) and the as-isometric-as-possible
interpolation (right). (Courtesy of Kilian e al.l'™)
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Fig. 3 Inbetweening of the “twisted wrench model” using the linear interpolation (up) and the proposed method
(bottom). Note the natural deformation in the second row
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