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The Closed Form of Hodograph of Rational Bézier curves and Surfaces

Deok-soo Kim*, Tacboom Jang™ and Young-Song Cho**

ABSTRACT

The hodograph, which are usually defined as the derivative of parametsic curve or surface, is use-
tul for various geometric operations. It is known that the hodographs of Bézier curves and surfaces
can be represented in the closed form. However, the counterparts of rational Bézier curves and sur-
faces have not been discussed yet. In this paper, the equations are derived, which are the closed form
of rational Bézier curves and surfaces. The hodograph of rational Bézier curves of degree » can be
sepresented in another rational Bézier curve of degree 2n. The hodograph of a rational Bézier surface
of degree m X n with respect to a parameter can be alse represented in rational Bézier surface of de-
gree 2m x 2n. The control points and corresponding weights of the hodographs are directly computed
using the control points and weights of the given rational curves or surfaces.

Key words : Hodograph, Rational Bézier curve, Rational Bézier surface, Derivative
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