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A fast reconstruction method for implicit surface based on RBF
LIU Han-bo' . WANG Xin' QIANG Wen-yi’
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2. School of Astronautics » Harbin Institute of Technology, Harbin 150001,China)

Abstract: A fast reconstruction method for arbitrary surface from 3D scattered points is proposed
based on Radial Basis Function(RBF) implicit surface model. According to the properties of 3D data
from laser scanners, such as nonuniform, large scattered points and topology unknowing, the impor-
tance of data simplification and the preservation of surface geometry should be emphasized. The cruci-
al idea is based on the difference of the nearest normal vectors and the covariance matrix. The global
implicit function is transformed into local RBF models by the partition of unity method with K-D Tree
data structure, and the weight coefficients of local model are directly derived from solving a linear sys-
tem. To smooth final surface model, these local shape functions are blended together in overlapping
domains. The experimental results show that the proposed approach has a higher reconstruction accu-
racy and is available for 3D implicit surface reconstruction from large scattered point.
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Fig. 1 3D scattered points divided by PU method
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Tab. 1

Comparison of the data, time, and errors for several reconstructed models in Fig. 4
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