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 RNDr. Miroslav Beneš has been with the Dept. of Image Processing since 2004, when 

he started to work on his Master thesis under my guidance. From the beginning he was 

involved in projects related to the application of image processing in the area of cultural 

heritage. This direction of research is quite new and strongly interdisciplinary. In 2007-2008 

he was a holder of GAUK grant, called “Grain morphology description for material 

classification”. In 2005-2011 he was a member of the Centre of Applied Research DAR 

(Data-Algorithms-Decision Making). In the years 2009–2010 he participated in  cooperation 

with Hamilton Kerr Institute, University of Cambridge, Great Britain (“Image analysis and 

automatic analysis of artwork material layers”). Recently he is involved in “Methods for 

multimodal image processing based on mathematical models of optical properties of paint 

materials for artwork analysis”, a project funded by Czech Grant agency (2012-2014). He has 

gained experience teaching graduate seminars “Image processing and pattern recognition” at 

the Czech Technical University.  

 From the beginning of his PhD studies Miroslav Beneš focused on processing of 

microscopic images of cross-section samples from artworks. Recent advances in image 

acquisition hardware make it possible to collect data  for analysis and restoration of cultural 

heritage artifacts, however they are of no use without algorithms for their processing and 

evaluation (e.g. determination of material composition or authorship verification). Existing 

methods are often difficult to be applied directly to such microscopic data.     

 Miroslav Beneš addressed both analytical as well as archiving step of  microscopic 

data processing flow. At first, he studied and implemented preprocessing and archiving of  

cross-section samples, complemented by image retrieval functionality. Resulting Nephele 

system was reflecting the needs of art conservators and at the same time it implemented image 

processing methods for data processing. It is an extended database, enabling efficient 

handling with the microscopic data and preliminary analyses. It provides standard database 

functionality with an extra image based search. Content based image retrieval is based on 

wavelets and co-occurrence matrices with Haralick descriptors.  

 In the main part of his thesis he addressed the efficiency of various segmentation 

methods. Cross-section samples have to be segmented for further processing and it turned out 

to be difficult to choose the most suitable approach for the given task. Miroslav carried out an 

extensive number of experiments, evaluated by ten quality measures (to keep diversity), in 

order to be able to formulate recommendations concerning the best suitable and the best in the 

average case   segmentation method for microscopic data. Pros and cons of particular methods 

are discussed. The applicability of his conclusions on different image data was demonstrated, 

too. Next to this he statistically examined several possibilities how to combine segmentation 

results to be able to obtain higher quality segmentation outputs.  



 His main contribution lies in the elaborated analysis of segmentation approaches and 

their combinations based on the statistical evaluation of experiments carried out, and in the 

conclusions drawn for the proper choice of segmentation method, applicable on microscopic 

data.    

 Miroslav Beneš proved to be able to work independently and reliably. He continued to 

read the literature independently and generate interesting hypotheses. He pays attention to 

validation and thoughtful planning of his work. During his study, Miroslav confirmed that he 

is highly motivated and able to set his own research path. He proved the qualification for 

creative research work.   

 

 I recommend the thesis of Miroslav Beneš for the defence.   
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