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Abstract: 
Scattered data approximation deals with the problem of producing a function that in some sense represents some 
given (typically scattered) data and allows to make predictions at other times, locations or parameter settings. Appli-
cations are quite diverse: Surface reconstruction, image compression, numerical solution of PDEs (with their diverse 
applications), and the currently ubiquitous machine learning, to name just a few. 

In a scattered data interpolation problem, the interpolant is typically a linear combination of some radial basis functi-
ons (RBF). The coeffcient vector of the interpolant may be computed as the solution of a linear system which results 
from enforcing the interpolation conditions for the given scattered data. While properties of the interpolation matrix 
obviously depend on the choice of basis functions, several of the most commonly used approaches yield highly ill-
conditioned, dense matrices, resulting in a challenge to solve the linear system and hence to solve the scattered data 
interpolation problem. 

This talk deals with these challenges and some possible solution strategies exploiting techniques from the framework 
of (rank-structured) hierarchical matrices. 
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