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Homotopy-Preserving Curve-Skeleton Extraction without Volume Meshes

Moriguchi, Masaki
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We propose an aI?orithm of homotopy-preserving curve-skeleton extraction for
surface meshes embedded in 3-dimensional space. The proposed method computes curve-skeletons that
have the same homotopy type of the solid bounded by the given surface mesh. While it is easy to
preserve the homotopy type if we have volume meshes, we achieve the homotopy preservation even
without computing volume meshes. Our algorithm is based on extraction methods using edge
contractions and we derive novel conditions on edge contractions for the homotopy preservation.
There exist meshes that cannot be contracted into curve-skeleton with the same homotopy type, but we
also propose a solution to this problem by modifying the edge split operation.
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