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Polyharmonic splines use the kernel defined as an inverse Fourier transform of the function û(()= 1/ ||(||2n . The Matérn kernel is the inverse Fourier transform of  û(()= 1/ (||(||2+(2) .We generalize these kernels by regularizing û  in the form function û(()= 1/ Producti(||(||2+ki2)(i, (some ki may be, or not be, zero, the (I may be integer or non integer positive numbers) and we build the corresponding multi-resolution analysis. In particular we build the associated Lagrangean function, “B-spline”, semi-orthogonal wavelets and orthogonal wavelets. Then we determine some of the properties of the so-derived functions and wavelet decomposition (stability, decay at infinity). Throughout this work we make an extensive use of the Fourier Transform of the various introduced functions.

The role of the ki and of the (i are examined. To be short, the so-obtained spaces can be considered as  regularized spaces of fractional polyharmonic splines under tension, the (i  being the value of (fractional) orders while the ki are weights directly connected with the tension associated to the order (i (precise connection will be given during the talk). Examples are given, showing the influence of the (i and f the ki , which is easier seen in one dimension but is similar in any dimension.
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