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Innovation in deep learning methods, tools, and
technology offers an unprecedented opportunity to
transform the control engineering practice and bring
much excitement to control systems theory research.
In this talk, I will introduce a differentiable
programming-based method called differentiable
predictive control (DPC) for learning domain-aware
neural dynamical systems and constrained control
laws for unknown nonlinear systems. The DPC method
leverages deep neural networks as nonlinear function
approximators for system identification and
representation of explicit control laws. We capture
domain knowledge by representing the system as a
constrained neural state-space model, thus avoiding
the requirements of intractably large datasets.
Simulation case studies will illustrate the scalability,
data efficiency, and constraints handling of the DPC
method.
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