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C™* Reparameterization of a Rational B-spline Curve which
Represents a Piecewise Rational Bézier Curve

YoOSHIMASA TOKUYAMAt and KouicHI KONNOTt

A piecewise rational Bézier curve is constituted by several rational Bézier curve segments.
It can be represented by a rational B-spline curve that the multiplicity of each interior knot
equals degree. Although the curve segments are C'! continuous in current space, they may
be C° continuous in homogenerous space. In this case, the multiplicity of each interior knot
can not be reduced and the B-spline basis function becomes C9 continuous. The surface
generation method by skinning rational B-spline curves to construct an interpolatory surface
may generate surfaces with C° continuity. This paper presents a reparameterization method
for reducing the multiplicity of each interior knot to make the curve segments C'! continuous
in homogenerous space. The reparameterized rational B-spline curve with standard form has
the same shape and degree as before.
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Fig.1 Piecewise rational Bézier curves constituted by
two curve segments.
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Fig.2 Piecewise rational Bézier curve constituted by 5

curve segments.
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Fig.3 Piecewise rational Bézier curve constituted by two
90° arcs.
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Fig.4 (a) Piecewise rational Bézier curve, (b) rational B-

spline curve, (c) reparameterized rational B-spline

curve.
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Fig.5 (a) Piecewise rational Bézier curve, (b) rational B-
spline curve, (c) reparameterized rational B-spline

curve.
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Fig.8 Normal vectors of skinned surface.
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Fig.9 Control points of skinned surface.
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