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Abstract

Given an even function f : S2 −→ R defined on the unit sphere, we assume that f : S2 −→ R
has a specific form (or it is well-approximated by such an expression), called zonal function
network (ZF-Network or ZFN):

f(x) =

K∑
i=1

diG(x, y∗i ), G(x,y) = |x · y|2γ+1,

where γ > −1/2 is known and 2γ + 1 is not an even integer. We aim to determine the values of
di’s and y∗i ’s from a sample {(xj , f(xj))}Mj=1.

There are several approaches to this problem, but this talk explores approximation techniques
using spherical harmonics and localized kernels, emphasizing their theoretical foundations and
practical implementations. We will use the known sample and cubature formulas to define a
function which indicates the location of the centers {y∗i , i = 1, . . . ,K} and the value of the
coefficients {di, i = 1, . . . ,K}. Finally, we will present some numerical examples to illustrate the
performance of the proposed method.
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