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Aitken- Spline curves and surfaces with Cr – continuity

Parametric interpolating curves  are designd to run through all given points. The particular value of the parameter  is associated with each interpolating point and is called knot, so the interpolating curves is depending on parametrisation.  The analogue of the Casteljau algorithm in case of interpolation curves is the Aitken algorithm.  The Aikten algorithm is wellknown from numeric mathematics for interpolation of functions by linear combination of functions, in special polynomials. The weights of the two polynomial in the recurrence formula are the barycentric coordinates of  t with respect to the line segment 
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, the defining segment for the new polynomial.

We use the Aitken algorithm for polynomials 
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 to design a curve 
[image: image3.wmf]n

IR

IR

®
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, where the polynomial number i is the i-th coordinate of the curve. We start with lines, interpolating two points and end with one polynomial curve – the Aitken curve – of degree m, interpolating m+1 points with given knot vector. The advantage is to avoid the linear equation system to solve the interpolation problem. 

Interpolation curves with higher degrees are not adequate for use in applications, so we analyse Aitken Splines. Each segment of an Aitken Spline is an Aitken curve, that means, that Cr continuity is satisfied with help of  additional interpolation points. This new concept is extended to surfaces. Given a set of (m+1)*(n+1) data points in R3, we design an interpolating  surfaces  x(u,v), (u,v)
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[0,1] with x(ui,vj) = p[i,j], i = 0..m,j = 0..n. The idea is, to calculate in a first step Aitken curves in u-direction and in the second step combine them in v-direction. Also Cr continuity is examined.

To demonstrate the algorithm and the results, a Java program is implemented and will be demonstrated. The effect of  different parametrisation is shown, different Cr - continuity possibilites can be put into practice.
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