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Figure 1 The geometric interpretation of subdivision of B-spline of degree three
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Figure 2 The interpretation of reverse subdivision of subdivision of B-spline of degree three. (a) The deduction of reverse

subdivision; (b) the geometrical meaning of reverse subdivision
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Figure 3 The interpretation of error vector Df
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Figure 4 The interpretation of multiresolution representation of freedom curves. (a) The profilogram of a vase; (b) the

simplified profilogram; (c) the lower resolution of the profilogram; (d) the low resolution of the profilogram
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Figure 5 The comparison of simplification of closed curves by different methods. (a) The original curve and the simplified
curve using this article; (b) the simplified curves using this article and generalized reverse Chaikin subdivision respectively;
(c) the simplified curves using this article and reversing subdivision rules by least-squares data fitting respectively; (d) the

simplified curves using this article and reversing subdivision rules by local least-squares data fitting respectively
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Figure 6 Figure 6 The comparison of simplification of open curves by different methods. (a) The original curve and
the simplified curve using this article; (b) the simplified curves using this article and generalized reverse Chaikin subdi-
vision respectively; (c) the simplified curves using this article and reversing subdivision rules by least-squares data fitting
respectively; (d) the simplified curves using this article and reversing subdivision rules by local least-squares data fitting

respectively
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Figure 7 The comparison of reconstruction of closed curves without details and the exact reconstruction of freedom curves
using this article. (a), (b) The original curve and the reconstructed curve without details; (c), (d) the exact reconstruction

of freedom curve
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Multiresolution representation of freedom curves based on
reverse B-spline of degree three subdivision scheme

GAO Min* & ZHENG HongChan

Department of Applied Mathmatics, Northwestern Polytechnical University, Xi’an 710129, China
*E-mail: average03@126.com

Abstract The study of reverse subdivision mainly concentrates on the surfaces, and the study of reverse sub-
division for the particular curve subdivision is relatively rare. Studies about the multiresolution representation
and simplification of freedom curves based on reverse subdivision are also rare. According to the facts that the
geometric meaning and the rules of B-spline of degree three are obvious and simple, we present the reverse B-spline
of degree three subdivision rules, and on the basis of that we introduce a new method of multiresolution represen-
tation of freedom curves. By establishing the error vectors when decomposing the freedom curves and combining
the B-spline of degree three subdivision rules, we can achieve decomposition and exact reconstruction of freedom
curves. We offer examples of multiresolution representation, decomposition and reconstruction of freedom curves
using our method. The presented method is easy to be programmed, and more obvious in geometrical meaning
than some existing methods. The experiments suggest that the decomposed curves which are generated by our
reverse rules can match the shape of the primary curves. The structure of decomposition and reconstruction
filters is very brief, and the amount of computations of decomposition and reconstruction of the curves using our

method is less than that using some previous methods.

Keywords reverse subdivision, subdivision curves, multiresolution, decomposition and reconstruction
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