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Abstract: Triangular surface reconstruction out-of-point clouds suffer from noisy, non-uniform distributed data, and complicated
topology structure. Thus, an improved growing neural gas approach is proposed. A point cloud projection on local grid is employed to
direct node insertion; therefore, to adaptively control neuron growing rate, the geometric and topologic transforms are sychronized.
Redundant links are removed through non-manifold edge detection, that guarantees a topologically validate mesh. The network keeps
updating triangular grid and then fills holes in a post phase by the extended neighborhood connection mechanism. After all those steps
come to a convergent end, there is a gap free and an Euler characteristic correct mesh was obtained. Case studies invalidate the noise
robustness and complex topology adaptability. The algorithm cand further adjust mesh size to point cloud distribution. Plus is that
reconstructed mesh approximates the surface in high accuracy, and it characterizes uniform equilateral edge share.

Key words: point cloud; growing neural gas algorithm; triangular mesh
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Fig.6  Point cloud 1—triangular mesh reconstruction for Stanford bunny model (light-shading mode)
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Fig.7 Triangular mesh reconstruction for point cloud of sculpture surface
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Fig.8 Triangular mesh reconstruction for point cloud of complex surface
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Fig.9 Triangular mesh reconstruction for non-uniform point cloud
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Fig.10 Influence of noisy data on triangular mesh reconstruction
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Table 2 Reconstruction through different methods
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Fig.11 Point cloud 1—triangular mesh reconstruction for Stanford bunny surfaces under different node sizes
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Fig.12  np,, influence on reconstructed mesh quality
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