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Abstract

In this talk we present innovative approach to image processing from discrete mathematics. We present
algorithms dealing with image analyses. Algorithms are based on discrete mathematics as well as
graph theory. We deal with graph theoretical algorithms algorithms using max flow algorithms in the
networks and Dijskra’s algorithm in intelligent scissors. Speccialy we focusse on Graph Cut algorithm
and the algorithm called Intelligent scissors. We analyse biological data, cells, membranes of cells, radar
data and others. In this work we have a cooperation with Medical Faculty of Commenius University
in Bratislava. We cooperate with the Institute of Imunology, the Institute of Anatomy, the Institute of
Medical Physics, Biophysics, Informatics and Telemedicine. We implemented, optimized and also creted
new softwares on speccial requests of biological and medical data scientist. Some data were extracted
also on microscops on Medical faculty and also results were verified by the doctors and bilogists.

Consequently we propose others applications in biology, medicine and geography. Our next aim is to
exceed this work into analyses of technical materials and buildings.

In this last part we focuse on one speccial algoritm, called GrabCut. This algorithm is based on the
combining of graph cut methods, data clustering (k - menas algorithm), mixture models and also
image processing. We combine statistics, data clustering, Gaussian mixture models, and also image
segmentation techniques. Consequenly we apply these techniques into the analyses of medical and
biological image data. We provide a better segmnetation on these data sets.
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