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The talk deals with the approximation and optimal interpolation of func-
tions defined on the bi-sphere S2 × S2 from scattered data. We start by
describing a problem which arises in crystallography and which serves as
a motivation for our mathematical considerations. The problem of the de-
termination of the so-called orientation density function (ODF) of a poly-
crystalline material is of great importance in material science. The ODF
is experimentally not accessible. The measurements provide only Radon
transformed and scattered data. The mathematical problem consists in the
reconstruction of the ODF from these scattered data. We demonstrate how
the weighted least square approximation to the function can be computed
in a stable and efficient manner. The analysis of this problem is based on
Marcinkiewicz-Zygmund inequalities for scattered data which we present here
for the bi-sphere. The complementary problem of optimal interpolation is
also solved by using good localized kernels for our setting.
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