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scope of activities:  

Among the area of my research the most important and the main research are the computer 

methods for non-invasive three-dimensional tomographic diagnostic and fuzzy control 

dedicated to the two-phase flow processes (TFP). TPFs arouse growing interest because of 

their great practical significance. They are closely related to the rapidly developing field of 

research in bioprocess engineering, biotechnology, environmental engineering, energy, 

and many other related branches. The growing needs of industry for simple, versatile, 

relatively inexpensive, non-invasive and rapid method of process diagnosis and control for 

TPFs in horizontal and vertical pipelines justify the importance of this topic. The 

knowledge of the characteristics and of the gas-liquid flow type is very important for the 

design and implementation of industrial-scale research facilities as well as for the process 

of numerical modelling. The continuous monitoring and diagnosis of any abnormalities 

can provide valuable information about their dynamic state and allow for continuous and 

automatic control.  The scope of my research covered the development, implementation 

and verification of: 

• raw tomographic measurement data processing algorithms in the context of TPF 

diagnosis; 

• computer methods for spatial ECT sensor modelling and designing; 

• fuzzy inference algorithms for the TPFs type identification and regulation; 

• software deploying the developed algorithms and methods for the purpose of real 

flow processes monitoring and regulation. 

Despite of the industrial purposes I develop methods of machine learning in medical 

applications. The main goal is to extract static and dynamic parameters in non-invasive 

diagnosis of lower urinary tracks.  
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present activities:  

Computer Science in Medicine (algorithms of diagnostic data analysis and static/dynamic 

parameters identification) 

Computer Science for Industrial Applications (methods for non-invasive diagnosis and 

regulation of industrial processes) 

Future activities:  

Carry on the present activities listed above, with the emphasis on integrating AI methods for non-invasive diagnosis, monitoring 

and control. 
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