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Constructing Combined Quadratic h-Bezier Curves with Monotone Curvature
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Abstract The h-Bézier curves(h>>0) ,also known as Polya curves.,share many excellent properties with classical Bézier curves
(h=0). In this paper,the necessary and sufficient conditions for quadratic h-Bézier curves with monotonic curvature and its con-
struction algorithm are studied. First, the sufficient and necessary conditions for quadratic h-Bézier curves with monotone curva-
ture are obtained by discussing the existence of the extremes of the curves. By introducing curvature critical circles of the curva-
ture,the monotony for the curvature of the quadratic h-Bézier curve can be directly verified by checking whether the middle con-
trol point of the curve is on or inside the curvature critical circle. Two algorithms for construct quadratic h-Bezier curves with
monotonic curvature are obtained,ensuring that the curves can have monotonically decreasing or increasing curvature by adjusting
the shape parameter h. Secondly,the G* smooth blending of two quadratic h-Bézier curves is studied. Based on the analysis of the
properties of the quadratic h-Bézier curves,the shoulder point of the second curve is selected to join with the end point of the first
curve,and the necessary and sufficient conditions are obtained and the influence of parameters on the shape of the blending curve
is discussed. Finally,the combined quadratic h-Bézier curve with decreasing(or increasing) is constructed. The numerical examples
show the modeling advantage and flexibility of the combined quadratic h-Bézier curve.

Keywords h-Bézier curve, Monotone curvature,Curvature critical circles,G* blending , Shoulder point
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