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       Ing. Vlastimil  Koudelka addresses artificial neural network  (ANN) applications in his 

dissertation work. ANNs are applied for special tasks in electromagnetics. The thesis presents 

uncommon modelling techniques, describing methods used for a probabilistic approach to 

machine learning and intended for special tasks in electromagnetics. 

       The presented work is divided into two parts. A Boltzmann machine is used for 

simplification of a complex impedance network. A probabilistic neural network and a general 

regression neural network are investigated for approximation, classification, probability 

estimation, and combinatorial optimization problems. The doctoral dissertation consists of six 

chapters and includes an extensive bibliography (even if more than half of the entries are older 

than fourteen years), as well as an abstract, keywords, abbreviations, symbols, and contents. 

The first three chapters are conceived as a brief introduction and theoretical study of the 

mapping and neural network dynamics. Most important are the fourth and fifth chapters, which 

are devoted to analysis of the probabilistic neural network and numerical validation. A 

discussion of the tracked numerical results is a part of the fifth chapter too. It is unfortunate 

that the methods specified in this thesis were not applied to more complex tasks. We can hope 

that the author will improve this deficit (as he mentions himself in the conclusion). The sixth 

and last chapter, the conclusion of the dissertation, should, in my opinion, be more detailed, 

with the major accent on the advantages and disadvantages of this conception. Also, the actual 

contribution to the further development of the discipline is rather unconvincing. Two 

appendixes describe mean squared error decomposition and likelihood decomposition, both 

with regard to the probabilistic neural network.      

     The subject of doctoral thesis is very contemporary. Across the world, many research 

establishments are pursuing artificial neural network applications, and the many contributions 

to various conferences and workshops are a result. Koudelka also participates in this activity. 

He has chosen probabilistic and general regression neural networks from many types of 

artificial neural networks common nowadays. Moreover, he has selected Bayesian 

regularization for solution of such problems. This is, in my opinion, a good choice, since at 

present it is necessary to deal with small changes of approximation function values in many real 

tasks. 

From a technical viewpoint, the logical sequence of doctoral thesis is on a very good level, 

though the frequent use of abbreviations makes it somewhat difficult to read. Even so I believe 

that the author proved his ability to perform creative work. But I conjecture that the 

publication activity of Koudelka may not be sufficient, consisting of a mere five publications of 

which he is a co-author.  This finding may reflect a low ability of informing the scientific 

community of his achieved results. 

      I have several remarks and questions.  My remarks are the following. In the section “State 

of the art”, the author describes the background of the combinatorial computation. Here, he 

confuses history and the current state of the art. The basic problem of the ‘travelling salesman’ 

is one of the problems in a neural networks course for beginners, and thus not fit for a 

dissertation. In addition, the author presents results from the genetic algorithm in the fifth 



chapter about numerical validation, but the subject matter of the genetic algorithm is not 

explained. The unambiguous specification of an original contribution is absent.  

     My questions are the following: 

1) The Boltzmann machine is one of the possibilities of solving the threat of lodge in local 

energy minimum. Can you specify another artificial neural network which can solve this 

problem? 

2) Can you explain the difference between the Boltzmann machine, the restricted 

Boltzmann machine, and the general regression neural network (draw diagrams of 

them)? 

3) Can you explain the simulated annealing technique? 

           

In conclusion, I can observe that the presented doctoral thesis has a good standard from 

the formal and technical standpoint despite the objections mentioned above. I have noted that 

the designed solution is complex, and the used methods are modern, based on extensive 

knowledge in many branches and supported by very good mathematical background that the 

author acquired at one of leading Czech universities. Ing. Vlastimil Koudelka demonstrates an 

ability for independent scientific work. I can say that the stated goals were fulfilled.  

 

I recommend this dissertation thesis for defence. 
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