Refine-and-Smooth subdivision schemes based on Chaikin’s corner cutting and their non-tensor product extensions
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Degree-(n+1) B-spline curves and their tensor product extensions can be generated through a subdivision process where each subdivision step consists in applying a refine stage followed by n smoothing stages. This subdivision process, known as the Lane-Riesenfeld's algorithm [3], is the most simple example of Refine-and-Smooth (RS) algorithm, since the refinement stage is based on local linear interpolation and each smoothing stage is obtained by averaging adjacent vertices in the current data set.

In this work we present a new class of RS subdivision algorithms where the refine stage consists in the application of a perturbation of Chaikin's corner cutting algorithm [2], while each smoothing stage usually performs averages of adjacent vertices. By generalizing this new class of RS algorithms to the bivariate case, we obtain new interesting surface subdivision schemes based on Doo-Sabin subdivision scheme [1]. Moreover, the new class of RS subdivision schemes provides a unifying framework for several existing univariate and bivariate subdivision schemes proposed in the literature via isolated constructions.
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