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ABSTRACT

Reconfigurable intelligent surfaces (RISs) have emerged as a promising technology for
future wireless con [l unication systems due to their passive meta-elements, slim
design, high integration, cost-effectiveness, and ease of deployment. However,
optimizing beamforming at RISs, transmission power at access points (APs),
deployment locations of multiple RISs, and association relationships between RISs and
IoT devices are crucial for various RIS-assisted wireless communication networks.
Therefore, this dissertation presents effective solutions to maximize the achievable
rates, enhance the coverage probability, minimize power consumption, and optimize the
quality of experience (QoE).

In this dissertation, four major tasks are proposed on the various multi-RIS-assisted
wireless communication scenarios. The first task investigates the influence of multiple
RIS on the average achievable rate in indoor communication wireless networks. The
second task focuses on exploring the relationships between coverage probability and
deployment locations of multiple RIS in outdoor scenarios to maximize coverage while
satisfying the network cost constraint. Moreover, the second task introduces a method
based on approximate cell decomposition to calculate coverage probability
quantitatively. The third task is to optimize power consumption, which consists of
exploring the association relationships and minimizing the overall power consumption.
Finally, the last task investigates the RIS deployed in the wireless VR THz
communication systems to maximize the QoE by jointly optimizing the beamforming
vectors at multiple RISs, the transmit power of AP, and the rendering capacity
allocation among VR users. To solve the issue, the issue is decomposed into two stages:
stage-1 aims to minimize BER and maximize the data rate, while stage-2 aims to

maximize rendering capacity among virtual objects.
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