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Abstract

In this paper, we propose an efficient algorithm to produce 3-D surface model from a set of range
data, based on NURBS (Non-Uniform Rational B-Splines) surface fitting technique. It is assumed
that the range data is initially unorganized and scattered 3-D points, while their connectivity is also
unknown. The proposed algorithm consists of three steps: initial model approximation, hierarchical
representation, and construction of the NURBS patch network. The initial model is approximated by
polyhedral and triangular model using K-means clustering technique. Then, the initial model is
represented by hierarchically decomposed tree structure. Based on this, G' continuous NURBS patch
network is constructed efficiently. The computational complexity as well as the modeling error is
much reduced by means of hierarchical decomposition and precise approximation of the NURBS
control mesh. Experimental results show that the initial model as well as the NURBS patch network
are constructed automatically, while the modeling error is observed to be negligible.
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Surface Fitting.
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Fig. 9.
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Modeling result of torus data(K=80) (a) Range data (b) Centroids of the point patches (c) Polyhedral
initial model (d) Triangular initial model (e) Quadrilateral patch mode!(NURBS parameter space) (f)
NURBS control mesh(n=m=8) (g) Reconstructed NURBS(n=m=4, p=¢=2) (h) Reconstructed NURBS
surface(n=m=8, p=g=2) (i) Reconstructed NURBS surface(n=m=16, p=¢=2)
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Modeling result of the Phone data(K=80)) (a) Range data (b) Centroids of the point patches (c)
Polyhedral initial model (d) Triangular initial model (e) Quadrilateral patch model{INURBS parameter
space) (f) NURBS control mesh(n=m=8) (g} Reconstructed NURBS(n=m=4, p=q=2) (h) Reconstructed
NURBS surface(n=m=8, p=¢=2) (i) Reconstructed NURBS surface(n=m=16, p=g=2)
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Table 2. Analysis of Modeling Error and Execution Time.
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