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Rational Quadratic Triangular Bézier
Curves with Two Shape Parameters

Chen Lingfang, Wu Xiaoqin, Chen Shexi
(School of Mathematics & Computation Science, Hunan University of Science & Technology, Xiangtan 411201, China)

Abstract: A rational quadratic trigonometric Bézier curve with two shape parameters was presented in this
paper, The curves generated by four control points had the geometric characteristics of the traditional rational
cubic Bézier curve, including the properties of the endpoint interpolation, symmetry, convex hull property,
geometric & affine invariance, and variation diminishing property. It was analyzed that when the weight factors
was fixed, the shape of the curve was controlled locally by changing the shape parameter value, also was
concluded that when the shape parameter values were —1, the curve was degenerated into a straight line segment.
The elliptical arcs and arcs at the appropriate control points were accurately represented by the curve, so that the
whole circles was expressed conveniently. Under the same control vertex and the weight factor, the curve had a
better approximation to the control polygon than the rational cubic Bézier curve when the shape parameter was
taken in a certain range.
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