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Concept
4 Marching Cubes (MC) and Deep Marching Tetrahedra (DMTet) [1] are (T Point cloud (a) RODUSL Vortex proj.(9c)
efficient, but produce irregular, suboptimal meshes that are difficult )p

to integrate into deep learning pipelines. DCCVT is the first fully . ¢
differentiable algorithm for clipped Centroidal Voronoi Tessellation
(CVT). We jointly optimize Voronoi site positions and Sighed Distance
Field (SDF) values to generate high-quality, regular meshes.
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Starting from an unoriented 3D point cloud and an inferred SDF
estimation from the point cloud (a), we initialize Voronoi sites (b),
which yield a discretized SDF (zero-level shown in green). We then
project zero-crossing Voronoi vertices (%) and edge midpoints
(®) onto the SDF zero-level and minimize the Chamfer distance to
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_____ . :> _ (= the input point cloud (c-d).
(a) Voronoi sites (blgck) (b)Y Random  t{c) Opt. diagramw/  (d) Opt. HotSpot
L and vertices (red) ~ diagram ' .CVT constraint [2] SDF y This optimization combined with an adaptive scoring function to Tetrahedron insertion New site configuration)
Contribution upsample complex regions by inserting sites along the SDF « COd e 0)

(- Centroidal Voronoi Tesselation extraction from a sparse 3D point clouds; A gradient produces an improved site distribution and SDF ﬁ

e An expressive end-jco—gnd optimi.zat.ion of Voronoi site position and their SDF representation (e)’ from which we extract the final mesh using our P rOj eCt Page N ..
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