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The main objective of the doctoral dissertation is to propose a hybrid model of ICT (Information 

and Communication Technologies) network based on digital transmission lines, fiber, optical and radio 

in terms of their use in national special aplications network centric systems. The dissertation contains of 

seven chapters and is divided into two main parts. 

In the first, there was perfmored an overview of the communications technology with taking into 

account their ability and usage suitability in data communications solutions currently implemented 

in special systems. In this excerpt from a thesis there was carried out in-depth analysis on selected, 

innovative transmission technology defined Free Space Optics (FSO) in the area of using in special control 

systems. The conditions for the application of this type of solutions with regard to coverage 

and transmission quality, information security and electromagnetic compatibility were performed in details. 

There were also presented proposals for the construction and usage of hybrid End-to-End transmission link 

FSO/RF, which were filled by own researches in terms of bitrate. Moreover, it was made a review 

the optimization and network dimensioning algorithms, which can be helpful in the analysis and synthesis 

process. The general network design model was presented and described its various stages, which are 

permanent processes belonging to the Network Planning Task which in turn is a part of the Space Network 

Planning. Besides, there were the references to the most important parameters that significantly affect 

the efficiency of the telecommunications network (e.g. network bandwidth, throughput, delay, routing, 

cost). 
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The second part of dissertation includes the communication links researches corresponding 

with current exploited network and the analysis of the restrictions on their use. The series of graphs 

demonstrating measured data bitrate for different topological variants were presented. It was analyzed 

the limitations that influence on the efficiency of the available bandwidth. In addition, tests of 

communication channel availability as a function of the transmitted packet size were performed. 

Building on this, there was proposed to determine an adequate volume of data used in a particular ICT 

solution for network with implemented cryptographic devices as well as without it. Besides an evaluation of 

the impact of encryption devices for bandwidth was analyzed. In the next part, it was presented the current 

hybrid network model (in the graph form) and its forward-looking version. The studies of newly designed 

communication structures using the original program with implemented the Edmonds-Karp’s algorithm 

(modification of the Ford-Fulkerson’s method) for the currently operated solutions and for the proposed a 

new one (based on analytical methods) were presented. Next, the proposal of scalable network 

development, in terms of access to join new segments was shown. Furthermore, there was assessed 

a potential impact of such a process on the entire solution functioning. Using the integrated simulation 

environment, there were made measurements of the proposed network model with particular reference to 

delays. The experimental-analytical part was completed with an original network design methodology 

in the range of special control systems, which takes into account the results of practical researches 

and simulations. 

Finally, the PhD dissertation ends with its summary, which shows how the objective was achieved 

and how the thesis was confirmed. The content of each chapter was characterized and also references 

to the most important problems, mentioned in the thesis, were presented. Particular attention was paid 

to the small packets transmission problem and the optimization efficiency processes for the bandwidth data 

selection channels mainly. These issues were considered with taking into account the special characteristics 

of control systems. The reference was made to the impact of End-to-End delay on the functioning 

and efficiency of telecommunications network. In addition, there was strongly emphasized the security 

problem in the telecommunications network structure taking into account the realities of modern 

and perspective not only national, but also allied C
4
ISR+EW network-centric systems. At the end, there was 

indicated main development directions of considered hybrid network and presented a potential, further 

research studies on the raised, such a broad subject matter. 
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