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Abstract:

Spatio- and spectro-temporal data (SSTD) are the most common data in many domain areas, including
bioinformatics, neuroinformatics, ecology, environment, medicine, engineering, economics, etc. Still there
are no sufficient methods to model such data and to discover complex spatio-temporal patterns from it. The
brain is functioning as a spatio-temporal information processing machine and brilliantly deals with
spatio-temporal data, thus being a natural inspiration for the development of new methods for SSTD. This
research aims at the development of new methods for modeling and pattern recognition of SSTD, called
evolving probabilistic spiking neural networks (epSNN), along with their applications. epSNN are built on
the principles of evolving connectionist systems [1] and eSNN in particular [2,3] and on probabilistic
neuronal models (e.g. [4]). The latter extent the popular leaky integrate-and-fire spiking model with the
introduction of some biologically plausible probabilistic parameters.
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