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Retrieving connectivity from points without a
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Introduction

Our algorithm first computes the 3D Delaunay graph on the input points. We then filter the Delaunay edges that are part

known surface has been a long-standing of the SIG. The only information required for this computation 1s the distance to the nearest neighbour, and the Delaunay

research problem in computer graphics. It is a triangulation already contains these edges. Hence, we pass over all edges in order to save the nearest neighbour distances at
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necessary precondition in surface reconstruction the vertices, without increasing time or space complexity over the Delaunay graph computation. Then, we apply the SIG

since some type of connectivity 1s required in criterion to only keep the Delaunay edges that satisfy the condition.
order to be able to create a triangulated surface

from points. Usually, this problem 1s solved by

computing a graph and filtering some of the
edges to retain the best encoding connectivity.
We propose the 3D version of SIGDT
IMOW?22], which 1s a restriction of the spheres-
of-influence proxmmity graph to the 3D
elaunay graph, and name it SIGDT3D. This
raph recovers the original connectivity of the
surface better than the commonly used kNN

graph and 1s parameter free.
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For determining the neighborhood of
unstructured points 1n 3D, the KNN method 1is

widely used, e.g., when computing the tangent
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] f tivit Is [HDD*92]. . . . .. ..
plane for connectivity or normals | | computed the kNN graphs for typical values used 1n points' connectivity, k=6,8,12, and extracted the edges of the original

Man subsequent  surface reconstruction . . . . . . :
Y 1 reconstruction. In order to assess the quality of the connectivity encoding, we computed the intersection over union (IoU)

methods rely on kNN, up to recent dee . . . . . .
Y P P between the obtained and the original edge set. Using this metric, a score of 1 means a perfect match while 0 means no

overlap at all. A visual representation 1s presented in Figure 2.
purposes, €.g., [EGO*20].

For almost all 3D models, SIGDT3D had a higher IoU value than any of the kNN graphs (Figure 3). This value decreases

The spheres-of-infl h (SIG) h . . .
¢ spheres-of-influence graph (3IG) has been significantly when k 1s increased, due to the number of extra edges that are not contained in the ground truth surface.

introduced in [Tou88] as a clustering method.

Two vertices are connected in SIG if the . .
However, our method proves to be slower due to the need to compute the Delaunay triangulation. We have tested our

' hem 1s 1 1 h . . . . . .
distance between them 1s less or equal to the method against kNN, with k=6,8,12, on the models provided in the Stanford repository, and our method is, on average, 3

£ the d hei : | . , . :
sum of the distances to their respective nearest times slower than the kNN neighbourhood (Figure 1). Both implementations took advantage of CGAL's parallel of

neighbours. The rarely used SIG has recently

learning methods that require it for training /

Delaunay triangulation and the nearest neighbourhood search respectively. However, the Delaunay triangulation accounts,

/ on average, for 60% of the computation, which indicates the possibility of improvement in our code, but clearly not above

otten attention for its improved connectivity
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hen reconstructing curves from unstructured
omnts [MOW22].
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the performance of kINN.
m SIGDT3D IoU (parameter-free) ™ 6-IoU 8-IoU m 12-IoU
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higher values = closer to original
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Figure 1: Runtime in seconds for datasets with various number of dragon_vrip_res4 dragon_vrip_res3

points. Figure 2: Visual results of IoU for a sparsely sampled ears region: Figure 3: Spider chart for IoU over multiple datasets.
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/ original edges are in white, while reconstructed ones are in red. We Our method in blue performs best (highest score) for
o overlay them to show the number of redundant/missing edges compared almost all tested meshes.
Conclusion and Future Work to the original
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/ We propose an extension of the SIGDT proximity graph to 3D. This graph shows significantly better proximity encoding, while keeping a low number of edges and not requiring a
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