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This talk gives a general overview of integrating data-driven machine learning tools with model-based signal processing, for solving physical-layer problems associated with wireless applications, including wireless communications, wireless sensing and the emerging coexistence of the two systems. The machine learning tools are broadly divided into two categories, namely structured optimization and deep neural networks. The first category consists of various compressed sensing and low-rank signal processing techniques; whereas the second category includes deep unfolding, generative adversarial networks  (GAN) and deep reinforcement learning (DRL).  Through a number of physical-layer signal processing problems, such as channel estimation, blind data detection, interference mitigation, beamforming, target localization and tracking, we illustrate that these machine learning tools, when properly tailored to specific signal models, can significantly enhance the system performance. In the meantime, the real-time and mobile nature of many wireless applications motivate the development of ``portable’’ machine learning algorithms.
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