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Hybrid Beamforming for Intelligent Reflecting Surface
Assisted MIMO System

SUN Yanhua, QIAO Lan, WANG Zhuwei, LI Meng, SI Pengbo

(Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China)

Abstract: A convolutional neural network training algorithm based on federated learning is proposed for
the hybrid beamforming for intelligent reflecting surface assisted communication in millimeter wave
massive multiple input multiple output system. In multi-user communication system, the analog
beamforming matrix and intelligent reflection matrix with the maximum sum rate are researched by
exhaustive search algorithm, which is set codebooks are designed, and the exhaustive search algorithm is
used to search the analog beamforming matrix and intelligent reflection matrix with the maximum sum rate
are researched by exhaustive search algorithm, which is set as the training data label. Then, based on
the federated learning framework, the convolutional neural network is used for local training to map
channel matrix to analog beamforming and intelligent reflection matrixes. The simulation results verity the
feasibility of convolutional neural network training based on federated learning. Meanwhile, by comparing
the communication scene with or without or randomly intelligent reflection matrix, the proposed algorithm
is verified to be able to build an intelligent programmable wireless environment, which can better utilize
wireless channel, and improve spectral efficiency.
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