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Abstract: For each point of the surface obtained from organized point cloud, the normal can be
estimated by fitting a local surface approximation to the surface local sample. However, for a surface
sample with defects, it is difficult to robustly approximate the local area. Therefore, it is difficult to
accurately estimate the normal of the sample points. To suppress the influence of sample defects on
the normal estimation of sample points, a weighted normal estimation algorithm was presented for
sample points, which uses the bounded Poisson surface as a constraint of the surface local sample. For
the sample point whose normal needs to be estimated, this algorithm optimized the surface local
sample by obtaining more auxiliary points, which form the surface local sample with the boundary
protection area. The Poisson surface was used to approximate this local sample in the Frenet frame of
the sample point. and the discrete meshes of the Poisson surface were transformed into the bounded

form based on the boundary protection area of this local sample. Then, the surface constraint of the
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neighborhood of the sample point was built. In the discrete meshes ol the bounded Poisson surface,
the nearest triangular facet of the sample point was used as the reference facet of the sample point.
The vertex normal of the reference facet was estimated based on the vertex neighbor facet regularity
and the geodesic distance from the neighbor facet to the vertex, and the weighted summation of the
vertex normals of the reference facet was used as the estimation result of the sample point’s normal.
The experimental results show that the deviation of normal calculation can be controlled within when
the noise level of the surface sample is not higher than 20% and the normal transition is smooth. The
proposed algorithm is suitable for complex surface samples and can robustly deal with the problem of
normal estimation of surface samples with noise and non-uniform sampling. In addition, the transition
ol the obtained normals is smooth.

Key words: robust normal estimation; bounded Poisson surface; surface local sample; vertex normal

estimation; gain optimization
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Fig. 1 Warped triangles
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Fig. 2 Local sample after gain optimization
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