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ABSTRACT 
 

The dissertation deals with issues related to the dynamic spectrum access including three 
aspects: geographical location, frequency resources and time. The work presents a literature 
analysis covering the current state of knowledge regarding dynamic access to the spectrum 
and technologies that enable its use in real systems. Platforms that allow the implementation 
of the above technologies are software-defined radios, characterized by the possibility of 
changing the signal parameters and used frequency channel during the transmission. Based on 
this type of platforms, it is possible to build a cognitive radio with machine learning elements. 
These radios also enable implementation of algorithms adapting their behavior according to 
the surrounding electromagnetic environment and changing operating conditions.  

The next part of the dissertation presents the analysis of the real electromagnetic spectrum 
occupancy, showing a significant amount of unused radio resources in the studied area. The 
obtained results confirm the motivation for the introduction of dynamic spectrum access 
technology. Research on the possibility of radio emission detection indicates importance of 
the proper geographical location of monitoring nodes, in the context of detection reliability 
and creating more realistic picture of the electromagnetic situation. As a solution, it is 
proposed to use a distributed approach combined with cooperation between nodes. It can be 
also used to support the process of dynamic spectrum access, based on assessing the utility of 
individual frequency channels. 

The developed method, enabling monitoring of the radio environment, uses reinforcement 
learning with Q-learning mechanisms. It is characterized by a high flexibility of parameters 
configuration and the possibilities of cooperation with other elements of cognitive radio. The 
developed set of research scenarios and metrics allows estimation of the algorithm's operation 
impact on the efficiency of the spectral resources usage. It also ensures limitation of 
interferences with other spectrum users. The conclusions from the research and analyzes 
presented in the work confirm the thesis defined at the beginning of the dissertation. 


