4th IFAC Conference
on Modelling,
Identification and
Control of Nonlinear

Systems
(MICNON 2024)

IFAC PapersOnline Volume 58, Issue 21

Lyon, France
4-6 September 2024

Editor:

Daniele Astolfi

ISBN: 979-8-3313-0925-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

To the extent permissible under applicable laws, no responsibility is assumed by the Owner, the Publisher
or the Licensee for any injury and/or damage to persons or property as a result of any actual or alleged
libelous statements, infringement of intellectual property or privacy rights, or products liability, whether
resulting from negligence or otherwise, or from any use or operation of any ideas, instructions, procedures,
products or methods contained in the material therein.

The publication of an advertisement in the POD Edition does not constitute on the part of the Owner, the
Publisher or the Licensee a guarantee or endorsement of the quality or value of the advertised products or
services described therein or of any of the representations or the claims made by the advertisers with
respect to such products or services.

Copyright© (2024) by the authors

Open access publication under the CC-BY-NC-ND License
https://creativecommons.org/licenses/by-nc-nd/4.0/

All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

For permission requests, please contact the publisher, Elsevier Limited
at the address below.

Elsevier Limited

The Boulevard, Langford Lane
Kidlington

Oxford OX5 1GB UK

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Low-Power High-gain Homogeneous Feedback Control for Chain of Integrators with Disturbances ................ 1
Salim Zekraoui, Daniele Astolfi, Jaime A. Moreno

A Model-Following Control Approach to Peaking Attenuation in High-Gain Partial State Feedback
TOT NONIINEAL SYSTEIMIS ....vivviiieiieieeie ettt e et et et et e e beettesteesbeesbeesbeesseeseesseeseesseessasssesssesssesseesseesseessesssenseensenssens 7
Niclas Tietze, Kai Wulff, Johann Reger

Global Stabilization Via Dynamic Saturation Levels: Managing Non-Uniform Actuator Saturation
ACTOSS DIMEIISIONS ...ttt ettt ettt sttt ettt et e s b st be bt e at et et e saeste s bt sbeeue e st eesenaensenaesteeneeueennens 13
Juan Qian, Daniele Astolfi, Xiaoling Wang, Giacomo Casadei, Guo-Ping Jiang

Recurrent Dissipativity-Based Inequalities for Controller DESIZN .........coceevevieiiininenirinieieieieesesesesieeiene 19
Diego De S. Madeira, Gabriel F. Machado

Finite Spectrum Assignment Problem and Stabilization of Bilinear Systems with Both Lumped and
DISIIDULEA DIELAY ..ottt ettt ettt a ettt et et e e e ebte s bt e sbe e bt e bt emeesateeaeesbeenbeenteenteas 25
Vasilii A. Zaitsev, Inna G. Kim

Ethanol Regulation in Yeast Fed-Batch Cultures by Stabilizing Extremum Seeking...........ccceeeverenenenennns 31
Laurent Dewasme, Alain Vande Wouwer

Distributed Nonlinear Predictive Control for Unmanned Air-Ground Vehicles ...........ccccceveeiiiiiniinieninnceene 37
Alessandra Elisa Sindi Morando, Alessandro Bozzi, Simone Graffione, Roberto Sacile, Enrico
Zero

Geometric Preconditioner for Indirect Shooting and Application to Hybrid Vehicle .........cc.ccceeeveninencnennns 43

Olivier Cots, Rémy Dutto, Sophie Jan, Serge Laporte

Formation Control of Cooperative-Competitive Robot Manipulators with Inter-agent Constraints .................. 49
Pelin Sekercioglu, Bayu Jayawardhana, loannis Sarras, Antonio Loria, Julien Marzat

On Koopman-Based Surrogate Models for Non-holonomic ROBOLS .........c.cceceecieviiiinininieniiniciccncncncseeeene 55
Lea Bold, Mario Rosenfelder, Hannes Eschmann, Henrik Ebel, Karl Worthmann

Circular Path Following Control for 4 Wheeled Mobile Robots with Steering Angle Saturation....................... 61
H. Katayama, K. Hayashi

Flat Dynamic Model Analysis of a Delta-Wing Convertible Aircraft ...........ccccocevineneninieeieieninenencneneeene 67
Monika Pasquali, Tudor-Bogdan Airimitoaie, Patrick Lanusse

Some LMIs for the Design of Dynamic Output Feedback Contractive Controllers for a Class of
INONIINEAT SYSTEIMIS.....eeuvieiriieieitieiteete et ettt et e eteesteebeesbeetbesteesteesseesseessesseasssesseesseassesssesssesseesssesseassesssesseesseenseessens 73
Mattia Giaccagli, Marc Jungers, Sophie Tarbouriech

Chaotic Masking Protocol for Secure Communication and Attack Detection in Remote Estimation
OF Cyber-PhySICAl SYSEEIMS .....eetiitietieit ettt ettt ettt et sa et e bt e e et eeseesseesbeenseeaeeneesnnene 79
Tao Chen, Andreu Cecilia, Daniele Astolfi, Lei Wang, Hongye Su

On a Benchmark in Output Regulation of Non-Minimum Phase Systems............cccccveverierieiienenenenienenenene 85
Alessandro Cecconi, Michelangelo Bin, Pauline Bernard, Lorenzo Marconi

Identification of the Bandwidth of a Magneto-Inertial Navigation Filter............cccoiiiiiiiiniininiiniececee 90
Raphaél Neymann, Mathieu Hillion, Hugo Lhachemi, Christophe Prieur, Antoine Girard



Q-Learning-Based Noise Covariance Matrices Adaptation in Kalman Filter for Inertial Navigation................ 96
Ghadeer Shaaban, Hassen Fourati, Christophe Prieur, Alain Kibangou

Virtual Input Assignment on Etale Space: Control Lyapunov Function Design for System Driven by
State 0N MAnIfOLd .......c.oouiiiiiieiiee ettt et ettt 102
Haruto Aoki, Hisakazu Nakamura

Forwarding for Discrete-Time Linear Systems: Optimality and Global Stabilization Under Input

N 1001 15 (o) RRUR RN 108
Samuele Zoboli, Daniele Astolfi, Mattia Mattioni, John W. Simpson-Porco, Nathan Van De
Wouw

Safe Trajectory Tracking Control by Input-To-state Constrained Safety Control Barrier Function
(ISCST-CBE)...eutettieitette ettt b e et b ettt b et e b e e a e b e e st b e e st e b et e st e b et e st ese b eneesenbeneesentenene 114
Yuya Muramatsu, Yasuyuki Satoh, Masami Iwase

Power Based Adaptive Compensator of Output OSCillations ............ceceeeeriirieniiniiie e 120
Michael Ruderman

Hierarchical Model Predictive Control for Modular Multilevel Converters: A Linear Parameter
Varying APPIOACH.....coueiuiiiiiiite ettt a ettt b e bt s a e bt e a et a et bbbt et eaee 126
Shrinidhi Gomathi Sankar, Victor Daniel Reyes Dreke, Mircea Lazar

Control of the RMS Output Current in Series Resonant CONVEIters ...........ceoeeierierierieneeneeie e 132
Manon Doré, Nicola Zaupa

Stability Analysis of Feedback Systems with ReLU Nonlinearities Via Semialgebraic Set
LS 01 (113 121 2 )4 TS 138
Tsuyoshi Yuno, Shingo Nishinaka, Rin Saeki, Yoshio Ebihara, Sophie Tarbouriech

K-Contraction Analysis for DiSCIete-time SYSTEIMS.......cccuerierieriieiiiieeieeieerteereete e see e esreesseessesreeereeseesseas 144
Samuele Zoboli, Andreu Cecilia

Explicit Convergence Rate Parameters for Linear Autonomous SyStems ........c..coevererereereerienineneneneeeenns 150
Mario Spirito, Daniele Astolfi

Modeling the Operational Capability of a System in Relation to a Defined Mission.........cccceceeveverrnencnneene. 156
Arthur Doliveira, Christophe Roman, Guillaume Graton, Mustapha Ouladsine

A Two-Dimensional State-Space Model for Metal Hydride Storage Tanks and Parameter Sensitivity
AATIALYSTS ¢ttt ettt bbbt a et h e h e bt h e et et e bbb bt e h e bt eat et et et e bbbt eaeeaee 162
Mingrui Chen, Carles Batlle, Ramon Costa-Castello, Jing Na

Lyapunov-Based Particle Velocity Control for Cold Gas Spray Process.........ecvveveeieieeneenieeieceeeeeeeesveennens 168
Anton Maksakov, Yannik Sinnwell, Sergiy Antonyuk, Stefan Palis

Non-Gain Asymmetry for Dissipativity Framework for Positive Systems Exhibiting Interior

21118 Lo ) o T OSSO RS 173
Hiroshi Ito
Local Halanay's Inequality for Local Exponential Stabilization ............ccccceevieeiiecienienienieneeie e 179

Fréderic Mazenc, Michael Malisoff

Nonlinear Automatic Gain Control MEMS ANALYSIS ......oeuiiiiiieiieieeie et 184
Cécile Pernin, Gérard Scorletti, Anton Korniienko, Guillaume Papin



Stability Analysis of a Class of 2 x 2 Triangular Hyperbolic SYStems ..........cccecevcverierienienieeieeieeeeseeeeenens 190
M. O. Amirat, V. Andrieu, J. Auriol, M. Bajodek, C. Valentin

Feedback Stabilization of a Wave Equation Coupled with Non-Expansive Systems with Input
COMSLIAINES ...ttt ettt ettt et ettt s bt eb e bt e s e et e s bt e bt e bt eaees e eaeen b e eb e e bt eb e eates b et em b e ebeebeebeesees b et e benbesbeebeeneenee 196
Ling Ma, Vincent Andrieu, Daniele Astolfi, Mathieu Bajodek, Xuyang Lou

Output-Feedback Stabilization of N + m Linear Hyperbolic ODE-PDE-ODE Systems ........ccccccceveverenennene 202
Jean Auriol, Federico Bribiesca Argomedo

Identification for Feedforward Control of Wiener SYSTEMS ..........cceevverieriieriieiieieeie e eie e e 208
Uwadukunze Alain, Bombois Xavier, Forgione Marco, Gilson Marion, Albisser Marie

A New Approach for Fault Detection and Isolation of Cardiovascular SyStem ........c..cccceceeveecvenenencnenenenn 214
Dulce-A. Serrano-Cruz, Latifa Boutat-Baddas, Mohamed Darouach, Carlos-M. Astorga-
Zaragoza, Gerardo-V. Guerrero-Ramirez

Fast and Memory-Efficient Optimization for Large-scale Data-driven Predictive Control..............ccccceueenee.e. 220
Philipp Schmitz, Manuel Schaller, Matthias Voigt, Karl Worthmann

Data-Driven Predictive Control for a Class of Nonlinear Systems with Polynomial Terms ..........c.ccocceeeueee. 226
Ali Azarbahram, Mohammad Al Khatib, Vikas Kumar Mishra, Naim Bajcinca

Robust Data-Driven Feedback Control with Pole Placement CONStraintS...........coovevevvveeeivveeeeeieeeeenreee e 232
Mousumi Mukherjee, Vikas Kumar Mishra, Naim Bajcinca

Port-Hamiltonian Modeling of Large-scale Curling HASEL ACtUAtOTS ........ccccoverirererereeieienienencsienieeeeeene 238
Cristobal Ponce, Nelson Cisneros, Yongxin Wu, Kanty Rabenorosoa, Hector Ramirez

A Behavioural Approach to Port-Controlled SYStEMS .........ccveveeriieriieciiiieiieieesieere e eeeereesreereeseeenessneseeesnes 244
Jonas Kirchhoff

A Link Between Contractive and Dissipative Hamiltonian SyStems..........ccccoeverirenicrinienieneninencneneeeeenn 250

Mario Spirito, Bernhard Maschke, Yann Le Gorrec

State Reconstruction for Stochastic Nonlinear Systems with Unknown Local Nonlinearities Via
OULPUL INJECTION...eeutieuiieiiieiieeiiecieeie ettt ettt et et e e beetaestaesseebeessesssesseesseesseensaesseassesssesssesseenseansesssenssenseensennsens 256
Neha Aswal, Adrien Mélot, Laurent Mevel, Qinghua Zhang

On the Existence of KKL Observers with Nonlinear Contracting Dynamics..........c.cceoeeveeneenencenieneeneenene 262
Victor Pachy, Vincent Andrieu, Pauline Bernard, Lucas Brivadis, Laurent Praly

Multi-High-gain Observer Design for a Class of Non Uniformly Observable Systems.........ccccocevverirenenneene. 268
Gildas Besangon

An Observer for Solar Concentrator Fields Based on Multiple Measurements............c.ccoeeereenieenienieneeneene. 274

Daniel Sbarbaro, Sophie Tarbouriech, Vincent Andrieu, Joao Manoel Gomes Da Silva Jr

Maximum-Likelihood Arrival Cost for Moving-horizon Estimation — Application to Mammalian

CRIIL CUIUIE ...ttt ettt ettt ettt e et et e e e tb e e e taeestbeeeaseesabeeeaseeesbeesaseesabeesaseesaseeeaseesaseesasaesnsesenseeanns 280
Fernando N. Santos-Navarro, Guilherme A. Pimentel, Laurent Dewasme, Alain Vande
Wouwer

Proportional Observer for the Nonlinear Parameter Varying Systems: A Matrix-Multiplier-based
LIMI APPIOACK ...ttt et h et et e e e bttt ebeeatem s e e et e ebeebeebeeaeente e e beebeebeeneeneenee 286
Shivaraj Mohite, Marouane Alma, Naim Bajcinca

Author Index





