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1. CONTEXT

The goal of a controller is to guarantee some prescribed performance of a given system. For
example, a car speed controller ensures that the appropriate gas flow is fed into the motor so
as to maintain a prescribed speed. Controller synthesis is the problem of designing a controller
given a system (plant) specification and desired performance specification. When the plant
contains uncertainties, robust controller synthesis is the problem of designing a controller that
guarantees the specification in spite of the uncertainties. Finally, when an objective criterion is
considered, optimal robust controller synthesis is the problem of designing a robust controller
that minimizes this criterion.

Optimal robust controller synthesis can be formulated as a robust optimization problem:

min, f(x)
s.t. VYpe P g(z,p) <0

where x are variables representing the controller design, p are the uncertain plant parameters
picked in a set P, f represents the objective criterion and ¢ the performance specification.
The traditional approach [1] to this problem consists in considering only a finite set of plant
uncertainties P = {p1,...,p,} and to pose the problem as a standard optimization problem:

min, f(x)
st g(zp) <0

g(z,pp) <0

This approach cannot really be considered robust since the uncertainties are generally con-
tinuous in practice. Few work have considered continuous uncertainties until now [2, 3|, and
not in an optimization context.

2. GOoAL

The proposed subject is to investigate continuous uncertainties using interval-based meth-
ods. The work plan is as follows:

(1) Review the literature.
(2) Design the models for several simple optimal robust controller synthesis problems.
(3) Solve these models using interval-based methods.
(4) Report the results, identifying the limits of the approach and how they could be
alleviated.
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3. ORGANIZATION

Supervisors are based at IRCCyN and LINA. The student(s) will have the opportunity to
visit these two labs.
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