Localized Homology
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Figure 1: Scanned meshes from Stanford 3D model repos-
itory [26]. All three meshes are valid 2-manifolds:
the Buddha has genus 104, the dragon has genus 46,
and David’s head has genus 340. Most of these tun-
nels/handles are noise and can be safely removed.
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Fig. 6. Singular blowup X f’l for specified ¢ in Example 8. The space X is a point and its cover U is three sets that contain it.
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Fig. 12. Top left: A defective surface with extra edges and tetrahedra, covered by transparently colored sets based on e-balls. Top right: The 1-cycles
computed with homology are non-local and one goes around two holes. Bottom left: The complex highlighting the first sets in the cover that contain
the small and medium holes, respectively. Bottom right: The projection (7 y ) of the 1-cycles of the blowup complex localizes the two smaller holes.

The large 1-cycle has portions that project onto vertices, as indicated.



Fig. 13. We carve a tunnel and two voids from a solid cubical block. Top left: the simplicial complex representing our space, colored by the 8 sets in
the cover. (For colors see the web version of this article.) Bottom left: a set in the cover has components of dimensions 1, 2, and 3. On the right, we
show the descriptions on a transparent rendering of the volume. The top row renders the descriptions found by homology for the 1-cycle (tunnel)
and two-cycles (voids), and the bottom row shows our localized descriptions.



