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In this talk, | will introduce machine-learning-aidedcommunication frameworks by focusing on 1) channel coding, 2)
random access, 3) extremely-low power massive MIMO, and 4) spectrum sharing techniques. | will start with a
decoding problem of a channel code, and explain how deep-leaming can be used in thisproblem by capitalizing on
the limitations and the promises of a deep-neural-decoder and a deep-neural belief propagation decoder. Then, | will
10:00-12:00| move to a sparse multi-user detection problem, and present how deep-learning can improve dlassical sparse

(1209 signalrecovery  algorithms  including ~ iterative  shrinkage-thresholding ~ algorithms ~ (ISTA)  and ~ fast-iterative
shrinkage-thresholding algorithms (FISTA). | will move to a multi-user detection problem for an extremely-low power
(non-linear) MIMO system. In this problem,| will introduce a novel online supervised learning approach developed in
our research group, which converts the complicated nonlinear MU-MIMO channel as a simplified(parallel binary
symmetry) channel with much fewer and learnable parameters. Lastly, | willfocus on a spatial scheduling problem for a
K-user interference channel when channel distribution and network topology information are absent. In this problem,
inspired by a multi-armed bandit approach in classical reinforcement learning theory, | will introducean intelligent online
spatial scheduling algorithm that achieves the optimal ergodic sum-throughput, even without channel distribution and
network topology information.
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Multi-armed Bandit and Its Applications (BOFCHEH)
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