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What'’s the problem?

Sampling-time jitter is the small, random variation in the exact
moments when a system takes samples. Sampling-time jitter in
embedded controllers (due to OS scheduling, delays, etc.) can ruin
performance and stability. Recent research elegantly models jitter as a
time-varying multiplicative uncertainty &, in continuous time, creating a
simple repeated-scalar uncertainty block A = ¢, I,, — perfect for
small-gain stability analysis.
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Your challenge Transfer this clean continuous-time structure into
discrete time while keeping A as a static time-varying gain (no extra
dynamics). This enables straightforward robust design and analysis of
discrete controllers using small-gain theorem and structured H. Area:

Main tasks (flexible — your ideas welcome!) Robust Control
e Create a discrete equivalent model via rational approximations | Networked Control
(Padé/Taylor) of the matrix exponential, representing jitter as
an LFT with static repeated-scalar A.
e Analyze robust stability with small-gain theorem for bounded,

time-varying, or stochastic &.
e Show an exemplary discrete robust control design (output-
feedback) that handles jitter while meeting performance specs.
e Validate on examples and optionally on embedded hardware Properties:
with real jitter.

Type: MA
What you gain
e Deep insight into a real industrial robustness problem 30% literature
e Hands-on experience with advanced robust control (LFT, small- | 50% theory
gain, structured H,.) 20% programming
e Potential publication & direct relevance to automotive
embedded systems (Bosch)
Prerequisites
e Strong basics in linear systems, optionally sampled-data
systems Beginning:
e Ideally: knowledge of generalized plants, P-K-A structures
e Lectures: ERT, KRT, ideally Robust Control any time

e Good MATLAB skills (Robust Control Toolbox)

Further information: http://www.ist.uni-stuttgart.de/teaching/bama
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