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Thesis Summary (approx.800 English Words )
The thesis can be summarized as follows:

Chapter 1 titled “Introduction” and it gives and overview of the UAV including its
history and different deployment scenarios to support wireless communications
applications.

Chapter 2 titled “Reinforcement learning Applications for Smart UAV Wireless Networks”
and it provides a survey for different machine learning techniques and highlight
reinforcement learning algorithms. Then, it introduces general problems that face
implementing UAV wireless communications networks. Finally, it shows related works that
included reinforcement learning algorithms to tackle different optimization problems
related to wireless communication networks.

Chapter 3 titled “Reinforcement Learning—-based Dynamic Spectrum Access System in Smart
UAV Wireless Networks” and it studies the implementation of UAV emergency wireless
communication network as a cognitive radio network. This idea is introduced as an
unconventional solution for the spectrum scarcity problem. Then, two MAB-based algorithms
are implemented to study how to select the most suitable power to signal transmission. On
the other hand, it should keep an eye on the interference threshold to the primary network.
Simulation scenarios shows the outstanding performance of proposed algorithms over the
data transmission method using a random power value selection. Furthermore, the proposed
algorithms showed a moderate convergence rate. The obtained results showed the capability
of different MAB algorithms to deal with such problems with a high degree of randomness.

Chapter 4 titled “Reinforcement Learning—based Trajectory Optimization in Smart UAV
Wireless Networks” and it Studies the trajectory optimization for the UAV that supports
emergency wireless communication networks in a post—disaster area. Then, it implements a
MAB trajectory optimization algorithm to maximize the offloaded data from trapped victims
in the post—disaster area via maximizing the number of the served users. The whole
optimization problem is constrained by the limited available energy for both the UAV and
the victims. The proposed algorithm could solve the trajectory optimization problem with
respect to this dynamic power consumption over time. Simulation results showed that our
proposed algorithm outperforms benchmark methods in terms of long—term uplink throughput
and energy efficiency. Furthermore, it could increase the energy consumption of the UEs
during the data offloading process which reflects the success of maximizing the served
UEs in a post—disaster area and accomplishing the task of information collection in the
post—disaster area.

Chapter 5 titled “Final Remarks and Future Work” and it concludes the thesis and shows

the future directions to extend the presented work.
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