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Abstract: Machine learning technologies have contributed to the phenomenal progress in
computer-based vision, speech processing, control and more. In the microwave design
automation area, the learning and generalization features of neural networks have provided
a unique capability to address challenges in modeling and design. With significant progress
in electromagnetic and device modeling, along with dramatic changes in the computing
environment, high-fidelity electromagnetic/device modeling and optimization are now an
essential part of RF/microwave design. However new design challenges continue to rise.
Design requirements are becoming more stringent, components and circuits are becoming
more complex, and frequency is getting higher. More sophistication in multi-physics
modeling and design are becoming increasingly necessary. Meaningful design problems
easily become computationally prohibitive.
In this talk, we explore the application of artificial neural networks and machine learning
technologies for electromagnetic and nonlinear device modeling and optimization. We will
highlight emerging directions of knowledge-based, cognition-driven design. Incorporating
traditional design knowledge and engineering empirical equations into artificial neural
networks, knowledge-based and machine-learning-based computational technologies are
producing fine-grained modeling and design solutions for problems where no formulas are
available. Deep neural networks solve nonlinear problems in higher dimensions. Neural
networks are also formulated to provide instant solutions to microwave inverse modeling
problems addressing the challenges of non-uniqueness in inverse modeling.
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