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Shape modification of B-spline curve via external loads

Cheng Xianguo'? | Liu Weijun"’
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) ( Graduate School of the Chinese Academy of Sciences, Beijing 100049 China)

Abstract ; Based on the idea of energy optimization, a new method for shape modification of the B-spine curve is proposed.
First, using an analogy between the B-spline curve and the curve element of finite element method, and making the external
load acting on the curve be equivalent to the end force into the element, the internal energy functional equation of the
B-spline curve and the energy functional equation of the load are constructed respectively. The energy change of the B-

spline curve with the change of the load, a new curve is generated by solving an optimization problem of the change of the

energy. Using this approach, the local or total modification of the curve can be accomplished.
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Fig. 1 Elements of a B-spline curve
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Fig.2 Mechanical model of a B-spline curve segment
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Fig.3 The original B-spline curve
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Fig.4 The deformation of B-spline curve with a single force
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Fig.5 The deformation of B-spline curve with multi-force
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Fig. 6 The comparison of the deformation of B-spline curve
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