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Designing Subdivision Surfaces via
Multiresolution-based Local Filtering

SHIGEO TAKAHASHIt

Subdivision surfaces provide a promising approach to designing surfaces of arbitrary topo-
logical type. In designing such polygonal surfaces, local smooth filtering has been widely used
to control a large number of vertex positions. This article presents a new method of designing
subdivision surfaces via multiresolution-based local smooth filtering. In this method, different
geometric constraints can be imposed on the subdivision surface at different refinement levels.
The method can also control the smoothness of subdivision surfaces by assigning a weight
value to each refinement level even when the same set of constraints are given. Several design
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examples are included to demonstrate the capability of this method.
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Fig.1 Refinement rules for triangular and rectangular sub-
division surfaces: (a) an original tetrahedron, (b) a
triangular refinement, and (c) a rectangular refine-

ment.
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Fig.2 Relationships between the vectors ¢ )(k =0,...,K)and ¢®(k =0,..., K).
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Fig.3 Designing the facial shape of a character using constraints up to (a) level
0, (b) level 1, (c) level 2, and (d) level 3.
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Fig.4 Designing the facial face of a toy pig.
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and (b) a toy pig.
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Fig.6 Geometric constraints at level 0 and tori with different smoothness at level
4. See Eq. (36) for the definition of ~.
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Fig.7 Controlling the smoothness of each coordinate: (a) constraints at level 0,
(b) surfaces at level 4 where the local smoothness is applied to all the coor-
dinates, (c) to the z- and y-coordinates, (d) to the z-coordinate only, and
(e) the local smoothness is not applied.
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Fig.8 A tetrahedron with holes: surfaces at (a) level 0, (b) level 1, (c) level 2,
and (d) level 3. (e) its rendered image.
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