PREFACE

For the last three decades, Digital Signal Processing (DSP) has been transferred from university labs to many activity
areas of the contemporary society. Implementations of DSP algorithms can be widely recognized in a variety of appli-
cations associated with modern digital electronics and telecommunications. Undoubtedly, we can claim that applications
of DSP methods resulted in solving many crucial technical problems and, consequently, allowed generating completely
new possibilities of human activities and improved the standard of life. Signals appearing in humans’ environment are,
obviously, its natural elements. Nevertheless, those formed by a human being are usually mathematically processed in
many ways in order to extract information contained in them and prepare their transmission. Systems are also obviously
employed in DSP, so that these two notions are strictly connected.

The set of DSP algorithms is huge. In a majority of cases, these are algorithms dedicated, or matched, to specific
applications. Nevertheless, this area is concentrated around the “information character” of signals and usually employs
advanced mathematical tools. Obviously, the associated elements of this research are simulations and real life experiments.
A huge variety of DSP algorithms and their applications results in the necessity of exchanging ideas in these areas. Such
a possibility is offered by the cyclic International Conference on Signals and Electronics Systems (ICSES), organized
every two years in Poland, and obeying a whole “spectrum” of theoretical and practical aspects of DSP methods and
electronic systems to perform them. This conference is a successor of the National Conference on Circuit Theory and
Electronic Systems, having more than a 40 years’ tradition, held every year in Poland since the 1970s and being a forum
for presentation of research results as well as exchange of ideas.

The latest /ICSES was held in Wroctaw in September 2012. This special section on Signals and Systems contains six
papers devoted to many aspects of digital signal and systems processing presented at the conference, which are extended
and enhanced versions of the conference talks.

The subsequent papers are devoted to

e a non-negative matrix factorization algorithm with application to blind sources separation: geometric analysis and
numerical examples of the RASLS NMF algorithm prove its usefulness in spectral signals separation (Zdunek);

o the use of Tikhonov regularization and constrained quadratic programming with applications to electronic program-
ming: this approach allows effective solution of huge size problems (Garda and Galias);

e an automatic speech signal segmentation method with the use of innovation filtering: the proposed criteria show their
high efficiency (Makowski and Hossa);

e applications of artificial intelligence methods in detection of faults in electronic systems: efficiency of diagnostics
relies on adjustment of algorithms, based on optimization (Bilski and Wojciechowski);

e applications of Boolean satisfactory checking in the area of contemporary design of electronic systems (Putka);

e problems of image processing in computer tomography (Fabijaniska et al.).
It is our hope that the presented papers will be of interest for the readers of the International Journal of Applied Ma-

thematics and Computer Science. The editors of this special section would like to express their gratitude to the reviewers

of the published papers. We feel honored to thank especially Prof. J6zef Korbicz, the Editor-in-Chief of AMCS, for his
help, assistance and support in preparation of this special section.
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