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Dealing with applications, the problem of approximating large and irregular
data sets is rather common. In this case, problems as lack of information or
ill-conditioning arise. Because of such problems, recent research mainly concen-
trates on local techniques, such as the Partition of Unity (PU) method.

PU interpolation takes advantage of decomposing the domain into several
subdomains or patches which cover the original one. In literature, except for
well-known cases [1], such subdomains consist of hyperspheres of a fixed size.
But, in case of irregular data, this might lead to inaccurate approximations.

Thus, considering Radial Basis Functions (RBFs) as local approximants,
one can select suitable sizes of the different PU subdomains and safe values
for the shape parameter of the local basis functions. For instance, this can be
carried out by computing subsequent error estimates [2]. Anyway, always in
applications, given a set of samples, we often have additional properties, such
as the positivity of the measurements, which we wish to be preserved during
the interpolation process.

To this aim, in [3] a global positive RBF approximant is constructed by
adding up to the interpolation conditions several positive constraints. However,
since a global interpolant is used, adding up other constraints to preserve the
positivity implies that the shape of the curve/surface is consequently globally
modified and this might lead to a considerable decrease of the quality of the
approximating function in comparison with the unconstrained interpolation.

In order to avoid such drawback, focusing on 2D data sets, the PU method
is performed by imposing positive constraints on the local RBF interpolants.
Such approach enables us to consider constrained interpolation problems only
in those PU subdomains that do not preserve the required property. This leads
to an accurate method compared with existing techniques.
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