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Introduction of the lecturer—Alessandro Astolfi

Alessandro Astolfi was born in Rome, Italy, in 1967. He graduated in
electrical engineering from the University of Rome in 1991. In 1992 he joined
ETH-Zurich where he obtained a M.Sc. in Information Theory in 1995 and the
Ph.D. degree with Medal of Honor in 1995 with a thesis on discontinuous
stabilization of nonholonomic systems. In 1996 he was awarded a Ph.D. from
A NS the University of Rome “La Sapienza” for his work on nonlinear robust control.
A\

Alessandro Astolfi was born in Rome, Italy, in 1967. He graduated in electrical engineering from the
University of Rome in 1991. In 1992 he joined ETH-Zurich where he obtained a M.Sc. in Information
Theory in 1995 and the Ph.D. degree with Medal of Honor in 1995 with a thesis on discontinuous
stabilization of nonholonomic systems. In 1996 he was awarded a Ph.D. from the University of Rome
“La Sapienza” for his work on nonlinear robust control.

Since 1996 he has been with the Electrical and Electronic Engineering Department of Imperial College
London, London (UK), where he is currently Professor of Nonlinear Control Theory and College Consul
for the Faculty of Engineering and Business School. From 2010 to 2022 he served as Head of the
Control and Power Group at Imperial College London and from 1998 to 2003 he was an Associate
Professor at the Dept. of Electronics and Information of the Politecnico of Milano. Since 2005 he has
also been a Professor at Dipartimento di Ingegneria Civile e Ingegneria Informatica, University of
Rome Tor Vergata. He has been a visiting lecturer in “Nonlinear Control” in several universities,
including ETH-Zurich (1995-1996); Terza University of Rome (1996); Rice University, Houston (1999);
Kepler University, Linz (2000); SUPELEC, Paris (2001), Northeastern University, Boston (2013), the
University of Cyprus (2018--), and Southeast University, China (2019--).

His research interests are focused on mathematical control theory and control applications, with
special emphasis for the problems of discontinuous stabilization, robust and adaptive control,
observer design and model reduction. He is the author of over 190 journal papers; 30 book chapters;
and over 370 papers in refereed conference proceedings. He is the author (with D. Karagiannis and R.
Ortega) of the monograph “Nonlinear and Adaptive Control with Applications” (Springer-Verlag).

He is the recipient of the IEEE CSS A. Ruberti Young Researcher Prize (2007), the IEEE RAS Googol Best
New Application Paper Award (2009), the IEEE CSS George S. Axelby Outstanding Paper Award (2012),
the Automatica Best Paper Award (2017), and the IEEE Transactions on Control Systems Technology
Outstanding Paper Award (2023). He is a “Distinguished Member” of the IEEE CSS, IEEE Fellow, IFAC
Fellow, IET Fellow, and Member of the Academia Europaea.

He served as Associate Editor for Automatica, Systems and Control Letters, the IEEE Trans. on
Automatic Control, the International Journal of Control, the European Journal of Control and the
Journal of the Franklin Institute; as Area Editor for the Int. J. of Adaptive Control and Signal Processing;
as Senior Editor for the IEEE Trans. on Automatic Control; and as Editor-in-Chief for the European
Journal of Control. He is currently Editor-in-Chief of the IEEE Trans. on Automatic Control (2018--). He
served as Chair of the IEEE CSS Conference Editorial Board (2010-2017) and in the IPC of several
international conferences. He has served as Chair of the IEEE CSS Antonio Ruberti Young Researcher
Prize (2015-2021); he is Vice Chair of the IFAC Technical Board (2020-2026) and he has been a
Member of the IEEE Fellow Committee (2016), (2019-2022). He is currently a member of the |IEEE
PSPB Strategic Planning Committee.
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About the course

This course provides a systematic introduction to the
formulation and solution of adaptive estimation and control
problems for linear systems, as well as selected classes of
nonlinear systems. Particular emphasis is placed on the theory
of dissipative systems, which offers a unifying and energy-
based framework for addressing stability, robustness, and
adaptation. The use of linear and bilinear parameterizations is
highlighted as a natural and effective approach for dealing
with model uncertainties and unknown system parameters.
Throughout the course, all concepts, methodologies, and
analytical tools are introduced through carefully designed
examples, which are complemented by rigorous theoretical
discussions and generalization guidelines. The course offers
comprehensive coverage of both classical results and state-of-
the-art developments in adaptive estimation and control,
providing students with a solid foundation and insight into
contemporary research directions.
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10:00-17:30 RE

1 (EH#j/X) 08:30-17:00

Time Lecture Content
e Introduction and Examples
Fundamental e Signal Norms
08:30-11:00 Concepts and System e System Gains
Measures e Barbalat’s Lemma

e Dissipativity

e Passivity

e Hill-Moylan and KYP
Conditions

e Positive Realness

e |,-gain

Passivity and

S e Performance Analysis



7 A 2\ SCHOOL OF AUTOMATION
i) AND INTELLIGENT
%/ MANUFACTURING

EHiH) 08:30-17:00

Time Lecture Content
e Stability and Stabilization of
Stability and Dissipative Systems
08:30-11:00 Interconnection of e Passivity Theorem

Dissipative Systems ¢ Loop Transformations
e Small Gain Theorem

i e Parametric Models
Parametric Models and

14:30-17:00 Uncertainty J Ll.n.ear Parametrlc.ModeIs
. e Bilinear Parametric Models
Representation

e Parameter Estimation

IECEETID

Time Lecture Content

e Sufficiently Rich Signals

* SPR Design for Linear Models
e Gradient Identifiers

e Projection and Normalization
e DREM

Parameter Estimation
and Signal Excitation

:30-11: .
LEs il %L Conditions

* SPR Design for Bilinear Models
e Adaptive Luenberger

Observers
Adaptive Control e Adaptive Frequency
14:30-17:00 Strategies and Estimation

Nonlinear Extensions ¢ MRAC: Examples, State
Feedback, SISO Systems
e Adaptive Backstepping
e Congelation of Variables
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