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Abstract:  Integrated photonic signal processing heralds a new powerful paradigm that features inherent advantages, including wide bandwidth and immunity to electromagnetic interference. Microwave photonics, merging the worlds of RF and photonics, offers strong potential as a key enabling technology to realise new signal processing systems that can overcome inherent electronic limitations. Integration of photonic signal processors on silicon platforms is especially attractive, since this leverages the CMOS fabrication technology to enable boosting the performance of future systems performing communications and sensing with the potential for implementing high bandwidth, fast and complex functionalities. Recent advances in silicon photonics integrated signal processing and sensing are presented. These include optical integration techniques for LIDAR on-a-chip systems including dense integration of waveguides and neural network assisted phase shifter control for beamsteering, photonic approaches to artificial neural networks for deep learning, programmable integrated photonic processors, and high-resolution integrated sensors using optical microresonators that strongly enhance the light-matter interaction to attain high sensitivity and which utilize deep learning techniques to enhance the photonic sensor interference resilience performance. These photonic processors open new capabilities for the realisation of high-performance signal processing and sensing. 

