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Automotive propulsion technologies have become considerably complex as
manufacturers strive to improve fuel economy, emissions, safety and the driver
experience. Such complexity requires the adoption of model-based control and estimation
algorithms. The state of the art in this field, however, relies almost exclusively on low-
fidelity plant models developed with heuristic methods and by oversimplifying the physical
system, ultimately leading to a loss of fidelity.

This seminar introduces a novel framework that generates control-oriented models for
thermal, fluid and chemical systems. The proposed approach consists of applying
projection-based Model Order Reduction (MOR) to analytically generate reduced order
models directly from physical equations in nonlinear Partial Differential Equation (PDE)
form. This unique approach systematically transfers the accuracy and fidelity of physics-
based models into low-order models suitable for control design, virtually eliminating the
need for calibration, and provides the necessary tools to control engineers who need to
employ high-fidelity models with considerably reduced mathematical complexity.

The proposed MOR approach will be illustrated in conjunction with applications to
industry-relevant problems, such as the real-time prediction of state of charge and
temperature in Li-ion batteries, and the estimation of pressure wave propagation in the
manifolds of downsized boosted IC engines.
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