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Feedback Optimization with Robust Control

Description:

Optimization-based control tackles optimization problems whose
decision variables consist of the input and output of some dynamical
system. If the model becomes inaccurate, e.g. due to some
unmeasurable and unpredictable disturbance, predictive methods like
MPC might become impractical. A promising remedy is to design
optimum-seeking reactive controllers, leading to the concept of
feedback optimization. Here, the idea is to choose a suitable gradient
flow that incorporates feedback measurements, so that the
optimization algorithm becomes the controller itself.

The design approach for feedback optimization controllers is typically
hierarchical, meaning that stabilization and optimality are achieved by
separate controllers, often relying on timescale-separation arguments.
In a recent work, we showed how leveraging robust control tools
enables a holistic co-design, while additionally providing flexibility
regarding plant uncertainties, performance optimization, or constraint
handling.

The goal of this thesis is to further investigate systematically the
advantages offered by the robust control approach to feedback
optimization and to validate these findings in realistic simulation
examples. Potential extensions to be explored include, among others,
advanced constraint handling, linear parameter-varying systems, and
disturbance rejection through the internal model principle. On the
application side, the benefits of this approach in guidance, navigation,
and control problems are relatively unexplored but hold high potential
and can be further investigated.

Prerequisites:

e Proficiency in Linear Systems & Control Theory
e Robust Control desirable
e Convex Optimization helpful

Supervisor:

F. Jakob

Area:

Robust Control
Convex Optimization

Properties:
Type: MA

30% literature
40% theory
30% programming

Beginning:

September
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