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ing Gumbel-Softmax and convolutional neural network (CNN) was proposed. Two CNN subnetworks, TsNet and Tp-

sNet, were designed to optimize the switch precoding matrix and the phase shift precoding matrix, respectively. In

TsNet, the Gumbel-Softmax method was innovatively introduced to embed discrete binary constraints. TpsNet used a

phase layer to constrain the output to the effective phase range of the phase shifter and utilized the C2 layer to satisty

the constant modulus constraint. TsNet and TpsNet were combined in parallel to form a joint network, PCNet, which

extracted millimeter-wave channel features using a residual network. The two subnetworks were trained in parallel,

sharing residual network parameters to enhance feature consistency, resulting in a near-optimal precoding matrix.

Simulation results show that PCNet achieves improved spectral and energy efficiency compared to other competing al-

gorithms. This method significantly enhances system spectral and energy efficiency.

Key words: hybrid precoding, adaptive fully-connected architecture, convolutional neural network, residual network,
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