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Analysis on the torsion of a kind of cubic-spatial Bézier curves with geometric

proportion control polygon sides

YAO Yan, WANG Ya-li, XU Chen-dong”
( Faculty of Science, Ningbo University, Ningbo 315211, China)

Abstract: This paper focuses on a kind of cubic spatial Bézier curves with geometric proportion control polygon
sides and equal angles between adjacent control polygons. And a rectangular space coordinate system is

established according to the affine invariance to obtain the expression of curve deflection rate. In order to
simplify calculation, the corresponding expression for the derivative of this torsion is derived by changing
variables. Based on geometric features of the control polygon, the distribution of roots where torsion derivative

equals zero is analyzed by using the Descartes sign rule. Thus the parametric domains, where the torsion of the

corresponding Bézier curve is monotonic increasing or reaches its minimum value, are described. Finally, several

typical numerical examples are given.

Key words: cubic spatial Bézier curve; torsion; Descartes sign rule



