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Abstract

Based on the implicit tensor-product B-spline (ITPBS) representation of sur-
faces, we propose a fast and adaptive algorithm to solve the surface reconstruction
problem—reconstructing a surface from a dense set of point clouds. Our algorithm
is driven by a surface fitting model proposed in [19], which amounts to solving a
quadratic optimization problem. We explore the matrix form of the surface fitting
model, and put forward a fast and low memory consumption algorithm to com-
pute the matrices based on the features of ITPBS functions. With some elaborate
analysis and the help of some appropriate data structures, the matrix computation
requires only O(U) operations and O(M ) storage space, where U is the num-
ber points in the point clouds and M is the number of unknown coefficients of the
ITPBS surface. In addition, we present heuristic ideas on how to adaptively choose
the knot vectors of the ITPBS surface. For non-uniform(adaptive) sampling point
sets, two algorithms are provided for generating the adaptive knot sequences. We
conclude the paper with some illustrating examples and conclusion remarks.
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