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Area of expertise:  

• control engineering: 
- mathematical modeling of dynamic systems, 
- intelligent control algorithms; 

• biocybernetics and biomedical engineering: 
- mathematical modeling of biomedical systems, 
- intelligent classification of biomedical data sets, 
- medical signal processing for detection of patient condition, 
- biomedical signal processing and classification; 

• artificial intelligence methods and algorithms: 
- fault detection in industrial control systems with the use of artificial engineering and statistical 

methods, 
- intelligent methods of medical decision support, 
- application of AI in control engineering, 
- methods and algorithms of feature extraction and dimensionality reduction. 

 
Subject of the doctoral thesis (examples):  

• application of advanced signal processing methods and AI to fault detection and identification; 

• feature extraction and AI approach to classification of data sets; 

• using Neural Classifiers for rotor fault diagnosis in induction motors (defended PhD dissertation); 

• D-optimal experiment design for estimating parameters of dynamic systems (defended PhD 
dissertation); 

• detection of the selected class of steam boiler failures in a municipal power plant with the use of 
intelligent classification of the characteristics of signals (defended PhD dissertation); 

• the use of non-uniform sampling methods and intelligent signal processing algorithms for the 
reconstruction of archival sound recordings (defended PhD dissertation). 

 
Required knowledge: 

• control theory/control engineering (intermediate level); 

• artificial Intelligence methods (neural networks, fuzzy logic, genetic algorithms); 

• signal processing (intermediate level) 

• mathematical modeling (basic level). 
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Processing Symposium (SPSympo), Debe Village, POLAND, June 10-12, 2015. 

• Swiercz M.: Detection of parameter changes in a dynamic system with the use of the PCA 
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Krejza J. Learning vector quantization neural networks improve accuracy of transcranial color-
coded duplex sonography in detection of middle cerebral artery spasm - preliminary report. 
Neuroinformatics, 2008: 6 (1), pp. 279-290. 
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affects the tonus of the major cerebral arteries. Medical Science Monitor, vol.13, suppl. 1 (2007), 
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