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Three-dimensional surface reconstruction algorithm for

non-uniform sampling points

Liu Xiaoping,Duan Ruiqging,Yu Ye
School of Computer and Information ,Hefei University of Technology , Hefei 230009 , China

Abstract: An improved 3D surface reconstruction method is proposed for non-uniform sampling points. The method

performs spatial partitioning for an entire set of points, in order to reduce the search range of neighbor points and decrease

the search time. For searching topological neighbor points, geometric neighbor points are calculated, and Minimum

Spanning Trees are constructed by finding directional points. After projecting topological neighbor points onto local tangent

planes, constrained triangulation is carried out for the projected points. Then the connection of projected points is mapped

directly back onto 3D space. As a result, the 3D surface is reconstructed successfully. The experimental results show that

the improved algorithm is efficient, has good reconstruction effects, and can widely be used for surface reconstruction of

non-uniform sampling points.

Key words: non-uniform sampling points; surface reconstruction; directional point; topological neighbor point;

triangulation
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Fig.1 A set of non-uniform sampling points
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Table 1 Compute neighbor-degree between other points

and V, by reference [ 10 ]

v, 0.00 Vs 0.08
v, 0.00 Vy 0.08
v, 0.06 Vio 0.12
v, 0.06 Vi 0.14
Vi 0.00 Viy 0.07
Ve 0.02 Vis 0.20
v, 0.02 Vi 0.08
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Table 2 Compute neighbor-degree between other points

and V, by our paper

v, 0.00 Vs 0.06
v, 0.00 A 0.06
Vs 0.00 Vio 0.00
v, 0.00 Vi 0.00
Vs 0.00 Vi 0.00
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v, 0.00 Vi 0.09
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Fig.7 Surface reconstruction results of two data sets
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Table 3 Experimental results
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Fig.8 Local surface reconstruction results of different algorithms based on non-uniform sampling points
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Table 4 Efficiency comparison of different reconstruction

algorithms
EBEHE =ML =M
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