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Robust Control
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Norms for signals and systems.

Uncertainty and robustness.

Design constraints.

Loop shaping.

Model matching.

Design for performance, stability, and robust performance.
Coprime factorization and uncertainty

Gap metric

LFT (linear fractional transformation) and loop shaping techniques.
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: Classical control techniques are introduced in Automatic Control I course, in which most

analysis and synthesis tools are presented by transfer function methods. Then modern
control techniques are introduced in Automatic Control Il and Linear System Control
courses, where the control problems are illustrated in state-space forms.

Because mathematical models are simplifications of physical systems, there will be
some kinds of model variations or uncertainties in practice. Thus, to guarantee that the
controllers designed by the simplified mathematical models can really work for the real
physical systems, we need to study the philosophy of robust control. This course will
introduce the fundamental ideas of robust control: defining the sizes (norms) of signals
and systems, and then discussing system uncertainties, robust stability, and robust
performance. Some techniques will be illustrated by transfer function methods to
strengthen the understanding.
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Feedback Control Theory, by J.C. Doyle, B.A. Francis and A.R. Tannenbaum.
Downloadable from: http://www.control.utoronto.ca/people/profs/francis/dft.html
Essentials of Robust Control, by K. Zhou and J.C. Doyle. Prentice Hall. 1998.
Linear Robust Control, by M. Green and D.J.N. Limebeer. Prentice Hall. 1995.
Robust and Optimal Control, by K. Zhou, J.C. Doyle and K. Glover. Prentice-Hall.
1996.
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