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Weighted rational interpolation spline surfaces and local constraint control

Liu Zhi', Xiao Kai', Chen Xiaoyan', Jiang Ping', Xie Jin®
1. School of Mathematics, Hefei University of Technology, Hefei 230009, China;
2. Institute of Scientific Computing , Hefei University, Hefei 230601, China

Abstract: Objective This study presents a new weighted rational spline interpolation surface based on the values and par-
tial derivatives of functions being interpolated and discusses its properties. The local constraint control of surfaces is parsed.
Method On one hand, a rational cubic interpolation spline is constructed on the x-direction and a bivariate rational interpo-
lation spline surface is constructed on the y-direction. On the other hand, another bivariate rational interpolation spline sur-
face is obtained in the reverse order. Finally, a new weighted rational interpolation spline surface is generated by weighting
two different interpolation surfaces. Result This study discusses several properties of the interpolating function, such as the
bases of the interpolation, the bounded property, the properties of integral weighted coefficients, and the error between the
interpolating function and the function being interpolated. By selecting suitable parameters and weight coefficients, the local
constraint control in the interpolating region can be obtained without changing the interpolating data. Conclusion Experi-
mental results illustrate that the new weighted rational interpolation spline surface possesses good constraint control proper-
ties.

Key words: rational interpolation spline; local control; integral weighted coefficient; weight
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Fig. 2 The rational interpolation spline with different parameters ((a) A =1; (b) A =0; (¢) A =0.5;
(d) A=0.8; (e) A=0.2; (f) A=0.25)
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