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New Extension of Cubic Bézier Curves and Surfaces

TU Chao, YAN Lanlan, XU Menghao
(College of Science, East China University of Technology, Nanchang 330013, China)

Abstract; By recombining the quintic Bernstein basis functions, a configuration function formed by four
polynomials with one parameter is constructed, and a new surface with the same structure as the cubic Bézier
curve and surface is defined.The new curve can not only inherit a series of basic properties of the Bézier curve,
but also adjusts the degree of approximation of the curve to the control polygon through the shape parameters
under the premise of the given control vertex.What’ s more, under the normal C* smooth connection conditions,
the new curves can automatically reach C> N FC’ continuity, while under the condition of G> smooth connection
conditions, it can automatically reach G’ continuity. In order to make the selection of the shape parameter
traceable, the formulas for calculating the parameter are given to minimize the approximate arc length, curvature
and rate of change of curvature.The new surface has many advantages corresponding to the new curve.
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