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Abstract:

Nowadays “standard” engineering problems are wusually solved by specialized
computational packages. As technology advances, it is necessary to solve problems that
are ill-conditioned or processed large data sets organized in meshes structured or
unstructured and tessellation techniques, like Delaunay triangulation (DT), are used to
create meshes usually in 2D or 3D and computational methods, like Finite Elements
Method etc., are used for computation of physical phenomena. All those techniques
actually rely on interpolations or approximation.

An implementation tessellation algorithms is getting significantly harder with a
dimensionality of the geometrical domain. Computational complexity of the DT is

0(nld/2+11) for n points and d dimension and numerical problems grows significantly as

well.

In the case of scattered or spatio-temporal scatted data solution of computational
problems, e.g. solution partial differential equations (PDE), is becoming very hard.

However, a new meshlees approach using radial basis functions (RBF) was introduced
recently and over the past decades those techniques reach applicability level. Their
significant advantage is that RBF are highly scalable, simply handling higher
dimensionality and high adaptability to local features replacing adaptive meshing etc.

As RBF application actually leads to a solution of a system of linear equations with a
positively definite sparse matrix, solution is usually fast, especially if GMRES methods are
used.

In this short tutorial an informal introduction to radial basis function interpolation and
approximation will be given together with multilevel approach. Applicability of radial basis
functions in computation will be demonstrated on simplified examples, like partial
differential equations, surface representation and corrupted image reconstruction.
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