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Abstract

Computing linear approximation of freeform curves is a very important and fundamental
geometric operation in areas of CG and CAD/CAM. In this paper, a new algorithm for computing
linear approximation of NURBS curves with fewer straight line segments is presented. The main
advantage of the method is that a tighter convex hull of a Bézier curve, which does not satisfy a
prescribed tolerance of linear approximation, can be constructed while the curve is subdivided. In
effect, the tighter convex hull is formed by a union of the two newly generated sub-Bézier control
polygons, and then it can be used in reexamining the linear approximation error of the progenitor
Bézier curve to check if the initial subdivision is necessary or not. Since the estimation of linear
approximation error with tighter convex hull is more accurate, unnecessary subdivisions can be
avoided effectively. As a result, the output data of the linear approximation operation can be further
reduced. In addition, since all of the geometric computations involved are linear, the proposed method
is very robust and efficient.

Keywords: NURBS curves; Linear approximation; Bézier curves; Convex hul
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