Berlin Mathematics Research Center
1S MATH® §j
SFB 910

INTERNATIONAL FEDERATION
OF AUTOMATIC CONTROL

7th IFAC Workshop on
Lagrangian and Hamiltonian Methods for Nonlinear Control

October 11-13, 2021, Berlin, Germany

Scope — Advances in technology and the progress in digitalization and
automation require to account for diverse nonlinear phenomena in the
design of increasingly complex control systems that are connected via
digital communication networks and process increasing amounts of
acquired data (such as for digital twins or Industry 4.0). Very efficient and
robust approaches for modeling, numerical approximation, order
reduction, simulation, and control design are based on Lagrangian and
Hamiltonian system formulations. For example, the port-Hamiltonian
framework has made significant progress in methodology and
applications to cope with heterogeneous networks of different types,
coupled multi-physical and thermodynamic systems. Such energy-based
formulations allow to combine the powerful design methods of passivity-
based control with the specific properties of the differential-geometric
structures of Lagrangian and Hamiltonian systems. Recent developments have shown the power of the Hamiltonian and
Lagrangian framework for distributed parameter systems, in combination with adapted numerical schemes, with many
examples in fluid dynamics, acoustics, fluid-structure interaction, quantum mechanics and irreversible thermodynamics.
Application areas of Lagrangian and Hamiltonian methods in nonlinear control include, among others, robotics, tele-
manipulation, multi-carrier power and transportation systems, chemical engineering, biological processes and smart materials.

Goals - The 7th IFAC Workshop on Lagrangian and Hamiltonian
Methods for Nonlinear Control (LHMNC 2021) at the Technical
University of Berlin wants to bring together control experts from different
areas to exchange on physical structures as the foundation of versatile
design methods, to discuss new approaches for modeling, analysis and
control design, and to present state-of-the-art results on applications to
complex dynamical engineering systems. With the first paper on port-
Hamiltonian systems appeared in 1992, the workshop is also an ideal
occasion to celebrate in special sessions the (almost) 30th anniversary of
this successful framework.

Sponsored by IFAC TC 2.3 Non-Linear Systems. Co-sponsored by IFAC TCs
2.1 Control Design, 2.6 Distributed Parameter Systems, I[EEE CSS TC on DPS,
DFG Collaborative Research Center 910, Excellence Center MATH+, GAMM
(Int. Ass. of Applied Mathematics and Mechanics).

Important Dates: IPC Co-Chairs:  Yann Le Gorrec, Besancon (FR)
Arjan van der Schaft, Groningen (NL)
Submission of invited session Bernhard Maschke, Lyon (FR)
proposals and draft papers: April 12, 2021
NOC Co-Chairs: Volker Mehrmann, Berlin (DE)
Author notification: June 30, 2021 Paul Kotyczka, Munich (DE)
Final papers due: July 31,2021 Editor: Alessandro Macchelli, Bologna (IT)

The organizing committee is closely monitoring the pandemic situation. The workshop may be postponed or the on-site format
may be changed into an online or hybrid format. Please check the website for regular updates: https://lhmnc21.org.

Copyright: “All publication material submitted for presentation at an IFAC-sponsored meeting (Congress, Symposium, Conference, Workshop) must be original and hence cannot be already published, nor can it be
under review elsewhere. The authors take responsibility for the material that has been submitted. IFAC-sponsored conferences will abide by the highest standard of ethical behavior in the review process as
explained on the Elsevier webpage (https://www.elsevier.com/authors/journal-authors/policies-and-ethics), and the authors will abide by the IFAC publication ethics guidelines
(https://www.ifac-control.org/events/organizers-guide/PublicationEthicsGuidelines.pdf/view).

Accepted papers that have been presented at an IFAC meeting will be published in the proceedings of the event using the open-access IFAC-PapersOnLine series hosted on ScienceDirect ( https:/sciencedirect.com/).
To this end, the author(s) must grant exclusive publishing rights to IFAC under a Creative Commons license when they submit the final version of the paper. The copyright belongs to the authors, who have the
right to share the paper in the same terms allowed by the end user license, and retain all patent, trademark and other intellectual property rights (including research data).”
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