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Curvature-Aware Optimized Unfolding of 3D Meshes
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Unfolding 3D triangular meshes into 2D patterns allows us to recreate virtual
3D models in the real world. However, unfolding such a 3D mesh into a single
connected component is still an open problem, and the only known algorithm
for obtaining an optimal unfolding is to try all the combinations of edges to
be cut over the given mesh. This report presents a new heuristic approach for
effectively minimizing the number of connected components in the mesh unfold-
ing together with the size of a paper sheet. The key idea behind our approach
is to classify the mesh vertices into saddles and non-saddles by evaluating their
surface curvatures, and retain the number of cut edges at each vertex so that we
can instantly reject unwanted local overlaps between pairs of neighboring faces
in the same connected component. Several examples are included to demon-
strate that the proposed approach can transform a broad range of 3D meshes
into single-connected patterns.
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