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Abstract:

Controlled systems are inherently affected by uncertainties due to nonlinearities, physical parameters’
fluctuation, ambient conditions, etc. In addition, their models suffer from inaccuracies and undergo
the necessary simplification of physical reality. These factors have to be taken into account when
designing controllers in practice. Time delay systems include latencies in their inner feedback loops.
They belong to the class of infinite-dimensional systems. This feature yields multiple obstacles when
analyzing and controlling the system dynamics, mainly due to infinitely many response modes and non-
minimum phase behavior.

Based on the facts above, robust control design of time delay systems still represents a challenging
task in control engineering. This research question can either be solved via standard and well-
established tools (such as a sensitivity function, robust performance and robust stability, stability
margins, etc.) or by applying some advanced principles (pseudospectrum, smoothed spectral abscissa,
etc.) or by combining both families of approaches. Hence, the student is to adopt, compare and
enhance these approaches. The spectral properties of the control system should be emphasized.
Besides, a method including not only poles but also feedback system zeros, proposed by the supervisor
recently, should be applied, worked on, and further analyzed.

Literature:

[1] BORGIOLI, F. and W. MICHIELS. A novel method to compute the structured distance to
instability for combined uncertainties on delays and system matrices. IEEE Transactions on Automatic
Control. 2020, 65(4), 1747-1754.

[2] GOMEZ, M. A. and W. MICHIELS. Characterization and optimization of the smoothed spectral
abscissa for time-delay systems. International Journal of Robust and Nonlinear Control [online]. 2019,
29(13), 4402- 4418. DOI: https://doi.org/10.1002/rnc.4631

[3] MICHIELS, W., 2023. Design of structured controllers for linear time-delay systems. In: BREDA,
D., ed. Controlling Delayed Dynamics. CISM International Centre for Mechanical Sciences [online].
Cham: Springer, 2023, pp. 247-288. ISBN 978-3-031-00981-5. DOI: https://doi.org/10.1007/978-3-031-
01129-0_8

[4] MICHIELS, W. and S.-l. NICULESCU. Stability and stabilization of time-delay systems. An
eigenvalue based approach, 2nd ed. Philadelphia: SIAM, 2016. ISBN 978-1611973624.



[5] PEKAR, L. and R. MATUSU. A suboptimal shifting based zero-pole placement method for
systems with delays. International Journal of Control Automation and Systems [online]. 2018, 16(2),
594—608. DOI: https://doi.org/10.1007/s12555-017-0074-6

[6] VITE, L., M. A. GOMEZ, S. MONDIE and W. MICHIELS. Stabilisation of distributed time-delay
systems: a smoothed spectral abscissa optimisation approach. International Journal of Control
[online]. 2021, 95(11), 2911-2923. DOI: 10.1080/00207179.2021.1943759

[7] ZHOU, K., J. C. DOYLE and K. GLOVER. Robust and optimal control. 1st ed. Upper Saddle River:
Prentice Hall, 1995. ISBN 978-0134565675.



	Témata_na web_1.3.2023_AŘI-EN

