
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61782-551-4 

8th IFAC Symposium on 
Nonlinear Control Systems 2010 
 
 

Bologna, Italy 
1 – 3 September 2010 

Volume 1 of 2 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2010) by Elsevier Limited 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2011) 
  
For permission requests, please contact the publisher, Elsevier Limited 
at the address below. 
  
Elsevier Limited 
The Boulevard, Langford Lane 
Kidlington OX5 1GB, United Kingdom  
 
Phone:  +44 (0)1865 844640 
Fax:      +44 (0)1865 843912 
 
Email: eurobkinfo@elsevier.com 
 
 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 

VOLUME 1 
 

Control of a Weakly Perturbed Lagrangian System with a Guaranteed Escape Rate .................................................... 1
Agnessa S. Kovaleva 

 

Nice Reachability Results for Discrete-Time Linear Switched Systems............................................................................ 7
Tal Monovich, Michael Margaliot 

 

Reduction of MIMO Nonlinear Systems on Homogeneous Time Scales ......................................................................... 13
Branislav Rehak, Ãulle Kotta, Malgorzata Wyrwas 

 

Achievable Dynamics for a Class of Nonlinear Systems................................................................................................... 19
Harsh Vinjamoor, Arjan J. Van Der Schaft 

 

Modelling and Control of a Complex Buoyancy-Driven Airship..................................................................................... 25
Xiaotao Wu, Claude Moog, Luis Alejandro Marquez-Martinez, Yue-Ming Hu 

 

Synchronization of Discrete-Time CDNs Via Delayed Impulsive Control...................................................................... 31
Bin Liu, Tao Liu, David J. Hill 

 

An Adaptive Observer with Reduced Order for Chaotic Duffing System Transmitting a Vector of 
Parameters ........................................................................................................................................................................... 37

Anton Pyrkin, Alexey Bobtsov, Sergey Kolyubin 
 

Lyapunov-ISS Cyclic-Small-Gain in Hybrid Dynamical Networks ................................................................................ 43
Tengfei Liu, Zhong-Ping Jiang, David J. Hill 

 

Linear Methods in Observability and Controllability of Nonlinear Systems ................................................................. 49
Alexey N. Zhirabok, Alexey Shumsky 

 

Output Feedback and Bursts: Overcoming Uncertainty in Asynchronous Sequential Machines ................................ 55
Jacob Hammer 

 

On Initialization of Iterative Algorithms for Nonlinear ARX Models ............................................................................ 61
Sahar Mohajerani, Jonas E. Sjoberg 

 

Some Invariance Principles for Constrained Switched Systems...................................................................................... 67
J. L. Mancilla-Aguilar, Rafael A. Garcia 

 

A Discussion about Stabilizing Periodic and Near-Periodic Switching Signals .............................................................. 73
Andrea Bacciotti, Luisa Mazzi 

 

Identification of Hybrid Bimodal Piecewise Affine Systems via Minimal Control Synthesis Adaptive 
Control.................................................................................................................................................................................. 79

Mario Di Bernardo, Umberto Montanaro, Stefania Santini 
 

Continuous-Time Optimal Control for Switched Positive Systems with Application to Mitigating 
Viral Escape ......................................................................................................................................................................... 85

Rick Middleton, Patrizio Colaneri, Esteban Hernandez, Franco Blanchini 
 

On Stochastic Stability of Packetized Predictive Control of Non-Linear Systems Over Erasure 
Channels ............................................................................................................................................................................... 91

Daniel E. Quevedo, Dragan Nesic 
 

An Algebraic Geometry Fault Detection Scheme for Nonlinear Polynomial Systems ................................................... 97
Giuseppe Franze, Alessandro Casavola, Domenico Famularo 

 

A Receding Horizon Control Strategy for Constrained Non-polynomial  Systems Via Semi-algebraic 
Methods .............................................................................................................................................................................. 103

Giuseppe Franze, Alessandro Casavola, Domenico Famularo 
 

Capital vs Education: Assessment of Economic Growth from Two Perspectives ........................................................ 109
Anastasy Usova 

 

Efficient Suboptimal Parametric Implementations for Predictive Control .................................................................. 115
J. Anthony Rossiter, Guillermo Valencia-Palomo 

 

Nonlinear FDI Based on State Derivatives, As Provided by Inertial Measurement Units........................................... 121
Julien Marzat, Helene Piet-Lahanier, Frederic Damongeot, Eric Walter 

 

A Study of Nonlinear Control Schemes for a Boiler-Turbine Unit................................................................................ 127
Zongtao Lu, Wei Lin, Gang Feng 

 

Local Stability Analysis of Feedback Linearizing Schemes for a Class of Uncertain Nonlinear Systems .................. 133
Eduardo R. Rohr, Luis Alves Pereira, Daniel F Coutinho 

 

Robust Domain of Attraction Estimates for a Class of Uncertain Discrete-Time Nonlinear Systems........................ 139
Daniel F Coutinho, Carlos E. De Souza 

 

Some Results on Stability of Systems Containing Bounded Nonlinearities - a Survey ................................................ 145
Vladimir Rasvan, Daniela Danciu, Dan Popescu 

 

Monotone Adaptive Set Observers for Nonlinear Continuous-Time Systems.............................................................. 151
Denis Efimov, Tarek Raissi, Ali Zolghadri 

 

Time-Periodic Feedback Stabilization for an Ensemble of Half-Spin Systems ............................................................ 157
Karine Beauchard, Paulo Sergio Pereira Da Silva, Pierre Rouchon 

 



Global Synchronization of Complex Dynamical Networks with Time Delay ............................................................... 163
Tao Liu, David J. Hill, Jun Zhao 

 

A Generalized Predictive Force Controller for Electropneumatic Cylinders............................................................... 169
Lotfi Chikh, Philippe Poignet, Francois Pierrot, Micael Michelin 

 

Accessibility Conditions for PDE Systems and the Adjoint System .............................................................................. 175
Karl Rieger, Kurt Schlacher 

 

Linearization of Discrete-Time Nonlinear Systems through State Immersion and Lie Symmetries .......................... 181
Laura Menini, Antonio Tornambe 

 

A Second-Order Optimality Condition for the Most Destabilizing Control of a Discrete-Time Bilinear 
Control System................................................................................................................................................................... 187

Tal Monovich, Michael Margaliot 
 

On Parametrizations for a Special Class of Nonlinear Systems..................................................................................... 193
Markus Schoberl, Kurt Schlacher 

 

Leak Detection, Isolation and Estimation in Pressurized Water Pipe Networks Using LPV Models and 
Zonotopes ........................................................................................................................................................................... 199

Joaquim Blesa, Vicenc Puig, Jordi Saludes, Jorge Vento 
 

Limit Cycle Existence Condition in Control Systems with Backlash and Friction ...................................................... 205
Arkady Lichtsinder, Per-Olof Gutman 

 

Stabilization of Time-Varying Stochastic Port-Hamiltonian Systems Based on Stochastic Passivity ........................ 211
Satoshi Satoh, Kenji Fujimoto 

 

The Adaptive Torque Controller for the Brushless DC Motor...................................................................................... 217
Jakub Bernat, Slawomir Stepien 

 

A Path-following Feedback Control Law with a Variable Velocity for a Trident Steering Walker and 
its Experimental Verification............................................................................................................................................ 223

Hiroaki Yamaguchi, Takuya Morinaga, Atsushi Kawakami 
 

Robust Fault Detection and Isolation in Current Sensors of Doubly-Fed Induction Generators ............................... 229
Boulaid Boulkroune, Manuel Ricardo Galvez Carrillo, Michel Kinnaert 

 

Asymptotics for Shapes of Singularly Perturbed Reachable Sets.................................................................................. 235
Elena Goncharova, Alexander Ovseevich 

 

Compensation of Unknown Multiharmonic Disturbance for Nonlinear Plant with Delay in Control ....................... 238
Anton Pyrkin, Alexey Bobtsov, Sergey Chepinskiy, Yuriy Kapitanyuk 

 

Dual-mode Explicit Output-feedback Predictive Control Based on Neural Network Models .................................... 244
Alexandra Grancharova, Jus Kocijan, Tor Arne Johansen 

 

Quantized Average Consensus: Discontinuities and Hysteresis..................................................................................... 250
Francesca Ceragioli, Claudio De Persis, Paolo Frasca 

 

Anti-Windup for NDI Quadratic Systems ....................................................................................................................... 256
Giargio Valmarbida, Sophie Tarbouriech, Matthew C. Turner, Germain Garcia 

 

Adaptive Flatness Based Control of a Hydraulic Clutch Actuator................................................................................ 262
Rainer Gasper, Dirk Abel, Martin Guillermo Chavez Grunewald 

 

Energy-Based Control for a Platoon of Nonholonomic Vehicles ................................................................................... 268
Martin Guillermo Cha¡vez Grunewald, Dirk Abel, Rainer Gasper 

 

Nonlinear PDE-Based Motion Planning for the Formation Control of Mobile Agents ............................................... 274
Thomas Meurer, Miroslav Krstic 

 

A Novel mp-NLP Algorithm for Explicit/Multi-Parametric NMPC ............................................................................. 280
Luis F. Dominguez, Efstratios N. Pistikopoulos 

 

Numerical Issues in Integrating Holonomic Kinematic Inversion Algorithms for Redundant 
Manipulators...................................................................................................................................................................... 286

Andrea Maria Zanchettin, Paolo Rocco, Gianni Ferretti 
 

Two Degree of Freedom Controllers for Planetary Landing ......................................................................................... 292
Delia Desiderio, Marco Lovera 

 

Robust Switched PI Controller Design for a Simple Hysteretic Mechanical System ................................................... 298
Bayu Jayawardhana 

 

Nonlinear Model Predictive Control of Integrated Process Systems............................................................................. 304
Michael Baldea, Prodromos Daoutidis, Zoltan K. Nagy 

 

Time-Varying Interval Observers for Linear Systems with Additive Disturbances .................................................... 310
Frederic Mazenc, Olivier Bernard 

 

Wound Rotor Synchronous Motor Control through AC/DC/AC Converters .............................................................. 316
Abdelmounime El Magri, Fouad Giri, Abdelmajid Abouloifa, Abderrahim Elfadili 

 

Interval SLAM for Underwater Robots; a New Experiment ......................................................................................... 322
Fabrice Le Bars, Alain Bertholom, Jan Sliwka, Luc Jaulin 

 

Robust Stabilizers for Uncertain Singularly Perturbed Time-Delay Systems of the Neutral Type ............................ 328
David P. Goodall 

 

Accessible Sets of Free Nilpotent Control Systems ......................................................................................................... 334
Arthur J Krener 

 



Semi-Global Finite-Time Observers for a Class of Non-Lipschitz Systems .................................................................. 340
Yanjun Shen, Xiaohua Xia 

 

A Converse Liapunov Theorem for Uniformly Locally Exponentially Stable Systems Admitting 
Caratheodory Solutions..................................................................................................................................................... 346

Robert Mahony, Jochen Trumpf 
 

Use of Semi-Invariants for an Algebraic Version of the Internal Model Principle ...................................................... 351
Laura Menini, Antonio Tornambe 

 

Model-Free Control for Active Braking Systems in Sport Motorcycles........................................................................ 357
Simone Formentin, Pierpaolo De Filippi, Mara Tanelli, Sergio Savaresi 

 

Hamiltonian Approach to the Stabilization of Systems of Two Conservation Laws.................................................... 363
Valarie Sylvie Dos Santos Martins, Bernhard Maschke, Yann Le Gorrec 

 

Global Observability of Discrete-Time Polynomial Systems.......................................................................................... 369
Yu Kawano, Toshiyuki Ohtsuka 

 

Stabilizability of Linear Differential Inclusions Via R-Functions ................................................................................. 374
Aldo Balestrino, Andrea Caiti, Emanuele Crisostomi, Sergio Grammatico 

 

On the Robustness of Receding Horizon Control Using Nonlinear Approximated Models ........................................ 380
Massimo Canale, Lorenzo Fagiano, Maria Carmela Signorile 

 

Nonlinear Observer and Parameter Estimation for Electropneumatic Clutch Actuator ............................................ 386
Hege Langjord, Glenn-Ole Kaasa, Tor Arne Johansen 

 

Adaptive Nonlinear Model Predictive Control for a Class of Transport Phenomena Processes ................................ 392
Jose Manuel Cardoso Igreja, Joao M. Lemos, Sergio J. Costa 

 

Oscillations Conditions in Homogenous Systems ............................................................................................................ 398
Denis Efimov, Wilfrid Perruquetti 

 

Hybrid Observers for Locally Lipschitz Systems with High Relative Degree .............................................................. 404
Denis Efimov, Leonid M. Fridman 

 

Distributed Moving Horizon Estimation for Nonlinear Constrained Systems ............................................................. 410
Marcello Farina, Giancarlo Ferrari-Trecate, Riccardo Scattolini 

 

On Symbolic Computation of Flat Outputs for Differentially Flat Systems ................................................................. 416
Felix Antritter, Gregor Gunther Verhoeven 

 

Average Frustration and Phase Transition in Large-Scale Biological Networks: A Statistical Physics 
Approach ............................................................................................................................................................................ 422

Giovanni Iacono, Claudio Altafini 
 

Virtual Holonomic Constraints for Euler-Lagrange Systems........................................................................................ 428
Luca Consolini, Manfredi Maggiore 

 

Computing Reaction Kinetic Realizations of Positive Nonlinear Systems Using Mixed Integer 
Programming ..................................................................................................................................................................... 434

Gabor Szederkenyi 
 

A Note on Stabilization for a Class of Minimum Phase Hybrid Systems ...................................................................... 440
Andrew R. Teel, Lorenzo Marconi 

 

Analyzing Control Systems by Using Dynamic Optimization........................................................................................ 446
Wei Kang, Liang Xu 

 

A Neighboring Extremal Approach to Nonlinear Model Predictive Control ............................................................... 454
Reza Ghaemi, Jing Sun, Ilya V. Kolmanovsky 

 

Stabilizing Design of Switched Linear Systems with Multi-Linear Feedback Controllers.......................................... 460
Zhendong Sun 

 

Global Synchronization of Dynamical Networks with Non-Identical Nodes: A Multiple V-Lyapunov 
Function Method................................................................................................................................................................ 464

Jun Zhao, David J. Hill, Tao Liu 
 

Control of a 3D Ball-In-Socket Joint Space Robot Model with Initial Angular Momentum Based on 
the Near-Optimal Control Algorithm .............................................................................................................................. 470

Tatsuya Kai, Kazuho Tamaki 
 

Multilayer Minimum Projection Method with Infinite Layers...................................................................................... 476
Hisakazu Nakamura, Nami Nakamura, Yoshiro Fukui, Hirokazu Nishitani 

 

Reaction-Diffusion Systems in the Port-Hamiltonian Framework ................................................................................ 482
Marko Seslija, Arjan J. Van Der Schaft, Jacquelien M. A. Scherpen 

 

Nonlinear Receding Horizon Control of Probability Density Functions....................................................................... 488
Kohei Ohsumi, Toshiyuki Ohtsuka 

 

A FeedForward Command Governor Strategy for Constrained Linear Systems........................................................ 494
Emanuele Garone, Francesco Tedesco, Alessandro Casavola 

 

A Coordinated Nonlinear Model Predictive Control Scheme Over Non-Acknowlegded Networks ........................... 500
Gilberto Pin, Marco Filippo, Thomas Parisini 

 

Extension of the Transfer Function Approach to the Realization Problem of Nonlinear Systems to 
Discrete-Time Case ............................................................................................................................................................ 506

Miroslav Halas, Ulle Kotta 
 



Constrained Output Path-Following for Nonlinear Systems Using Predictive Control .............................................. 512
Timm Faulwasser, Rolf Findeisen 

 

Dynamic Solution of the Hamilton-Jacobi Inequality in the L2-Disturbance Attenuation Problem .......................... 518
Mario Sassano, Alessandro Astolfi 

 

Analysis of Unconstrained NMPC Schemes with Incomplete Optimization................................................................. 524
Lars Gruene, Juergen Pannek 

 

Nash Equilibrium Seeking with Finitely and Infinitely-Many Players ......................................................................... 530
Miroslav Krstic, Paul Frihauf, James Krieger, Tamer Basar 

 

Backstepping for Nonsmooth MIMO Nonlinear Volterra Systems with Noninvertible Input-Output 
Maps ................................................................................................................................................................................... 536

Sergey Dashkovskiy, Svyatoslav Pavlichkov 
 

Parameter Identification of Robotic Systems with Series Elastic Actuators................................................................. 541
Pieter Van Zutven, Dragan Kostic, Hendrik Nijmeijer 

 

Using the Set-Valued Bouncing Ball for Bounding Zeno Solutions of Lagrangian Hybrid Systems .......................... 547
Yizhar Or, Andrew R. Teel 

 

A Nonlinear Canonical Form for Reduced Order Observer Design ............................................................................. 553
Driss Boutat, Gang Zheng, Hassan Hammouri 

 

On a Class of Switched Linear Systems ........................................................................................................................... 559
Ulysse Serres, Jean-Claude Vivalda, Pierre Riedinger 

 

Tracking Control for Sensorless Induction Motors with Uncertain Load Torque and Resistances ........................... 565
Riccardo Marino, Patrizio Tomei, Cristiano Maria Verrelli 

 

Computing Lyapunov Functions for Strongly Asymptotically Stable Differential Inclusions .................................... 571
Robert Baier, Lars Gruene, S. F.  Hafstein 

 

On the Problem of Output Feedback Control under Set-Membership Uncertainty.................................................... 577
A. B. Kurzhanski, Pravin P. Varaiya 

 

Control of an Overhead Crane with the Controlled Lagrangian Method .................................................................... 583
Daniel Poljak, Dominik Schindele, Felix Antritter, Harald Aschemann, Claus Hillermeier 

 

A Differential Algebra Approach to Identifiability of HIV/AIDS Models .................................................................... 589
Maria Pia Saccomani 

 

Recursive Estimation of Hammerstein System Nonlinearity by Haar Wavelets .......................................................... 595
Przemyslaw Sliwifnski, Zygmunt Hasiewicz 

 

Observer-based Robust Control of PMSM via Quasi Sliding Modes............................................................................ 601
Maria  Letizia Corradini, Gianluca Ippoliti, Sauro Longhi, Giuseppe Orlando 

 

New Feedback Laws for Stabilization of Unstable Periodic Orbits............................................................................... 607
Thiago Pereira Das Chagas, Pierre-Alexandre J Bliman, Karl Heinz Kienitz 

 

Suboptimal Model Predictive Control of a Laboratory Crane ...................................................................................... 613
Knut Graichen, Markus Egretzberger, Andreas Kugi 

 

Optimal Control of a Two-Body System Moving in a Viscous Medium........................................................................ 619
Nikolay Bolotnik, Felix  L. Chernousko, Tatiana Figurina 

 

Mold Level Control of a Continuous Casting Plant by Switching Control Strategies ................................................. 625
Thomas Ernst Passenbrunner, Peter Ortner, Patrizio Colaneri, Luigi Del Re 

 

Analysis of Limit-Cycle Walking for a Compass-Like Biped Robot ............................................................................. 631
Leonid Freidovich, Anton Shiriaev 

 

Nonparametric Identification of Wiener Systems Containing Backlash Operator ...................................................... 637
Youssef Rochdi, Fouad Giri, Fatima-Zahra Chaoui 

 

Qualitative Control of Periodic Solutions in Piecewise Affine Models of Genetic Networks....................................... 643
Etienne Farcot, Jean-Luc Gouze 

 

Control Design of a Continuous Furnace with Separated Heating Zones..................................................................... 649
Franz Josef Winkler, Kan Chen, Boris Lohmann 

 

Flat Inputs in the MIMO Case ......................................................................................................................................... 655
Steffen Waldherr, Michael Zeitz 

 

Sensorless Speed Control of a Permanent Magnet Synchronous Motor: High Order Sliding Mode 
Controller and Sliding Mode Observer ........................................................................................................................... 661

Marwa Ezzat, Alain Glumineau, Franck Plestan 
 

Sliding Mode Controllers Design through Bifurcation Analysis.................................................................................... 667
Daniel Juan Pagano, Enrique Ponce 

 

Building Temperature Control Based on Replicator Dynamics .................................................................................... 673
German Obando, Andres Pantoja Bucheli, Nicanor Quijano 

 

A New Periodic Controller for Discrete Time Chaotic Systems .................................................................................... 679
Omer Morgul 

 

A Numerical Algorithm for Construction of Three-Dimensional Projections for Reachability Sets.......................... 685
Ilya Roublev 

 

On Modeling and Control For A Maglev System............................................................................................................ 691
Xiao Zhang, Ying Tan, Yungang Li, Iven Mareels 

 



A Technical Result for the Study of High-Gain Observers with Sign-Indefinite Gain Adaptation ............................ 697
Ricardo G. Sanfelice, Laurent Praly 

 

Consensus of Multi-Agent Systems under Periodic Time-Varying Network................................................................ 703
Hongkeun Kim, Hyungbo Shim, Juhoon Back, Jin H. Seo 

 

Passivity-based Control of Spatially-discretized Port-hamiltonian Systems ................................................................ 709
Alessandro Macchelli, Claudio Melchiorri 

 

Tracking Problem: Higher Order Algorithms ................................................................................................................ 715
Maria Barbero-Linan, Mario Sigalotti 

 

Development of a Quality Measure for the Characterization of Guaranteed Solution Sets to ODEs in 
Engineering ........................................................................................................................................................................ 721

Andreas Rauh, Ekaterina Auer, Harald Aschemann 
 

Optimal Feedback Synthesis Based on an Energy Eigenvalue Calculation Using Random-Walk 
Quantum Monte-Carlo Method........................................................................................................................................ 727

Teturo Itami 
 

Fault Detection for Magnetorheological Dampers in Base-Isolation Systems .............................................................. 733
Yolanda Vidal, Leonardo Acho, Francesc Pozo 

 

Qualitative Control of Genetic Networks: The Bistable Switch Example..................................................................... 739
Madalena Chaves, Jean-Luc Gouze 

 

Further Results on Boundary Feedback Stabilisation of 2 X 2 Hyperbolic Systems Over a Bounded 
Interval ............................................................................................................................................................................... 745

Georges Bastin, Jean-Michel Coron 

 
VOLUME 2 

 
Frequency Identification of Wiener Systems with Hard Backlash Nonlinearity.......................................................... 750

Fouad Giri, Youssef Rochdi, Adil Brouri, Fatima-Zahra Chaoui 
 

Stabilization of an Unmanned Bicycle with Flywheel Balancer..................................................................................... 756
Lychek Keo, Sirichai Pornsarayouth, Masaki Yamakita, Kazuhiro Ito 

 

Set-point Invariant Control Design by Integrator Backstepping .................................................................................. 762
Carsten Collon, Joachim Rudolph 

 

A Nonlinear Model Predictive Control Scheme with Multirate Integral Sliding Mode............................................... 768
Matteo Rubagotti, Davide Martino Raimondo, Colin Neil Jones, Lalo Magni, Antonella Ferrara, Manfred Morari 

 

A Sensor-based Long Baseline Position and Velocity Navigation Filter for Underwater Vehicles ............................. 774
Pedro Batista, Carlos Silvestre, Paulo Jorge Oliveira 

 

ISS of Interconnected Impulsive Systems with and without Time-Delays .................................................................... 780
Sergey Dashkovskiy, Michael Kosmykov, Lars Naujok 

 

Transparent Parametrization of Nonlinear IDA-PBC for a Hydraulic Actuator ........................................................ 786
Paul Kotyczka, Guido Koch, Enrico Pellegrini, Boris Lohmann 

 

Preference Based Group Agreement in Cooperative Control........................................................................................ 792
Mathias Burger, Gerd Simon Schmidt, Frank Allgower 

 

Phase Resetting Control Based on Direct Phase Response Curve ................................................................................. 798
Denis Efimov, Tarek Raissi 

 

A Singular Perturbation Approach to Sliding Mode Control in the Presence of Input Delay .................................... 804
Emilia Fridman, X. R. Han, Sarah K. Spurgeon 

 

Optimal Decompression through Multi-Parametric Nonlinear Programming ............................................................ 810
Le Feng, Christian R. Gutvik, Tor Arne Johansen 

 

Modeling and Dynamic Exploration of a Tilt-Rotor VTOL Aircraft............................................................................ 816
Giuseppe Notarstefano, John Hauser 

 

Guaranteed Stability for Nonlinear Systems by Means of a Hybrid Loop ................................................................... 822
Christophe Prieur, Sophie Tarbouriech, Luca Zaccarian 

 

Performance Oriented Tuning Approach for a Nonlinear Controlled Active Suspension System ............................. 828
Thomas Schwarzgruber, Engelbert Gruenbacher, Luigi Del Re 

 

Traversing from Point-To-Point Along a Straight Line with a Ballbot......................................................................... 834
Pedro Xavier Miranda La Hera, Leonid Freidovich, Anton Shiriaev, Uwe Mettin 

 

A Note on Model Reduction by Moment Matching for Nonlinear Systems.................................................................. 840
Alessandro Astolfi 

 

Iterative Identification of Polynomial NARX Models for Complex Multi-Input Systems........................................... 845
Markus Hirsch, Luigi Del Re 

 

Vehicle Longitudinal Control Using Kiencke’s Tire Model and Sliding Mode Control Design.................................. 851
Khalid El Majdoub, Fouad Giri, Hamid Ouadii, Fatima-Zahra Chaoui 

 

Port Hamiltonian Based Modeling and Control of Exothermic Continuous Stirred Tank Reactors ......................... 857
Ngoc Ha Hoang, Francoise Couenne, Christian Jallut, Yann Le Gorrec 

 



Piecewise Quadratic Lyapunov Functions for Linear Control Systems with First Order Reset 
Elements ............................................................................................................................................................................. 863

Thomas Loquen, Dragan Nesic, Christophe Prieur, Sophie Tarbouriech, Andrew R. Teel, Luca Zaccarian 
 

Energy Shaping Based Control for Open Irrigation Channel Using a Reduced Port Hamiltonian 
Model .................................................................................................................................................................................. 869

Boussad Hamroun, Laurent Lefevre, Eduardo Mendes 
 

Approximate Solution of Feedback Optimal Control Problems for Distributed Parameter Systems ........................ 875
Angelo Alessandri, Roberto Cianci, Mauro Gaggero, Riccardo Zoppoli 

 

Stability and Convergence Rate of Twisting Algorithm ................................................................................................. 881
Vadim I. Utkin 

 

Robustness Analysis of Nominal Model Predictive Control for Nonlinear Discrete-Time Systems ........................... 886
Bruno Picasso, Delia Desiderio, Riccardo Scattolini 

 

Norm-Optimal Iterative Learning Control for a High-Speed Linear Axis with Pneumatic Muscles ......................... 892
Dominik Schindele, Harald Aschemann 

 

Robust Tubes in Nonlinear Model Predictive Control ................................................................................................... 898
Mark Cannon, Johannes Buerger, Basil Kouvaritakis, Sasa V. Rakovic 

 

Results on Passification of Nonlinear Controllers Via a Suitable Time-Regular Reset Map ...................................... 904
Fulvio Forni, Dragan Nesic, Luca Zaccarian 

 

Stabilization of Continuous Fluidized Bed Spray Granulation - a Lyapunov Approach ............................................ 910
Stefan Palis, Achim Kienle 

 

Design and Experimental Validation of a Model Reduction Algorithm for High-Order Port 
Hamiltonian Systems. ........................................................................................................................................................ 916

Luca Gentili, Luca Bassi, Alessandro Macchelli, Claudio Melchiorri, Roberto Borsari 
 

Dynamic vs Static Scaling: An Existence Result ............................................................................................................. 922
Laurent Praly, Daniele Carnevale, Alessandro Astolfi 

 

Time-Optimal Regulation of a Chain of Integrators with Saturated Input and Internal Variables: An 
Application to Trajectory Planning.................................................................................................................................. 928

Luigi Biagiotti, Roberto Zanasi 
 

An Algebraic Approach for Maximum Friction Estimation .......................................................................................... 934
Jorge Villagra, Brigitte D'Andrea-Novel, Michel Fliess, Hugues Mounier 

 

Finite Time Observation of Nonlinear Time-Delay Systems with Unknown Inputs .................................................... 940
Gang Zheng, Jean Pierre Barbot, Driss Boutat, Thierry Floquet, Jean-Pierre Richard 

 

Linear System Control via Dynamic Saturating Actuators ........................................................................................... 946
Fouad Giri, El Ayachi Chater, Jean-Baptiste Gning, Fatima-Zahra Chaoui 

 

Trajectory Planning and Receding Horizon Tracking Control of a Quasilinear Diffusion-Convection-
Reaction System ................................................................................................................................................................. 952

Tilman Utz, Knut Graichen, Andreas Kugi 
 

Infinite-Dimensional Receding Horizon Optimal Control for an Open-Channel System ........................................... 958
Van Thang Pham, Didier Georges, Gildas Besancon 

 

Real-Time Nonlinear Model Predictive Control of a Glass Forming Process Using a Finite Element 
Model .................................................................................................................................................................................. 964

Janko Petereit, Thomas Bernard 
 

Saturated Vectorial Control of Multi-phase Synchronous Motors................................................................................ 969
Roberto Zanasi, Marco Fei 

 

Regularized Nonlinear Moving Horizon Observer for Detectable Systems.................................................................. 975
Dan Sui, Tor Arne Johansen 

 

Enhanced Robust NMPC Based on Nominal Predictions .............................................................................................. 981
Daniel Limon, Ignacio Alvarado, Antonio Ferramosca, Teodoro Alamo, Eduardo F. Camacho 

 

Nonlinear Model Predictive Control of Fed-Batch Cultures of E. Coli: Performance and Robustness 
Analysis............................................................................................................................................................................... 987

Lino Santos, Laurent Dewasme, Alain Vande Wouwer 
 

MPC: Implications of a Growth Condition on Exponentially Controllable Systems ................................................... 993
Lars Gruene, Juergen Pannek, Marcus Von Lossow, Karl Worthmann 

 

Stabilization by Encoded Feedback with Markovian Communication Channels ........................................................ 999
Rudolf Sailer, Fabian R. Wirth 

 

Interconnections of Port-Hamiltonian Systems: Generating New Passive Outputs and Feedback 
Stabilization...................................................................................................................................................................... 1005

Aneesh Venkatraman, Arjan J. Van Der Schaft 
 

Planning Algorithms for a Class of Heterogeneous Multi-Vehicle Systems................................................................ 1011
Emanuele Garone, Roberto Naldi, Alessandro Casavola, Emilio Frazzoli 

 

A New Mixed Wheel Slip and Acceleration Control Based on a Cascaded Design .................................................... 1017
William Pasillas Lepine, Antonio Loria 

 

Design of a Nonlinear Control Law for a Group of Differential-Wheel Robots Performing Rendezvous ............... 1023
Riccardo Falconi, Roberto Naldi, Claudio Melchiorri 

 



Workspace Control of Robots with Variable Stiffness Actuation ............................................................................... 1029
Gianluca Palli, Claudio Melchiorri 

 

Compensation of Imperfections in Relay Systems ........................................................................................................ 1035
Sergey Kochetkov, Anton Utkin, Victor Utkin 

 

Nonlinear Receding Horizon Control Based on Pontryagin Optimum Principle....................................................... 1041
Joao M. Lemos 

 

Exploration of Kinematic Optimal Control on the Lie Group SO(3).......................................................................... 1047
Alessandro Saccon, John Hauser, A. Pedro Aguiar 

 

State Estimation for Systems on SE(3) with Implicit Outputs: An Application to Visual Servoing ......................... 1053
Sergio S. Rodrigues, Naveena Crasta, A. Pedro Aguiar, Fatima Silva Leite 

 

A Small Gain Framework for Networked Cooperative Teleoperation ....................................................................... 1059
Ilia G. Polushin, Sergey Dashkovskiy 

 

Energy Efficient Control of Robots with Variable Stiffness Actuators....................................................................... 1065
Ludo C. Visser, Raffaella Carloni, Stefano Stramigioli 

 

An Improved EM-Method for the Estimation of Transition Probabilities in Multiple Model Switching 
Systems ............................................................................................................................................................................. 1071

Miguel Barao, Jorge S. Marques, Joao M. Lemos 
 

Switching Adaptive Robustified Anti-Windup.............................................................................................................. 1076
Martin Bruckner, Sergio Galeani, Luigi Del Re 

 

An Almost-Deadbeat Hybrid Observer for a Class of Linear and Nonlinear Systems .............................................. 1082
Daniele Carnevale, Francesco Martinelli, Alessandro Astolfi 

 

Sensorless Control of Stepper Motor Based on Higher Order Sliding Modes............................................................ 1088
Christophe Fiter, Thierry Floquet, Joachim Rudolph 

 

Distributed Coordination Strategies for Interconnected Multi-Agent Systems ......................................................... 1094
Emanuele Garone, Francesco Tedesco, Alessandro Casavola 

 

Selective Input Adaptation in Parametric Optimal Control Problems with Path Constraints ................................. 1100
Saurabh Deshpande, Dominique Bonvin, Benoit Chachuat 

 

On the Reach Control Indices of Affine Systems on Simplices .................................................................................... 1106
Mireille Broucke 

 

An Interconnected Observer for Wind Synchronous Generator................................................................................. 1112
Abdelmounime El Magri, Fouad Giri, Abderrahim Elfadili 

 

Stabilization of a Class of 2-DOF Underactuated Mechanical Systems Via Lyapunov's Direct 
Approach .......................................................................................................................................................................... 1118

Turker Turker, Haluk Gorgun, Galip Cansever 
 

A Remark on Stabilization of Nonlinear Systems with Discrete and Distributed Delays .......................................... 1124
Woihida Aggoune, Krishna K. Busawon 

 

Position Feedback Tracking of the Acrobot Walking-Like Trajectory Based on the Reduced Velocity 
Observer ........................................................................................................................................................................... 1130

Milan Anderle, Sergej Celikovsky 
 

Flatness Based Control Design for a Nonlinear Heavy Chain Model .......................................................................... 1136
Torsten Knuppel, Frank Woittennek 

 

Geometric Aspects of Interconnection and Damping Assignment Passivity-Based Control ..................................... 1142
Kai Hoeffner, Martin Guay 

 

Constructive Immersion and Invariance Stabilization for a Class of Underactuated Mechanical 
Systems ............................................................................................................................................................................. 1148

Ioannis Sarras, Jose Angel Acosta, Romeo Ortega, Arun D. Mahindrakar 
 

Modeling and Identification of Electro-Pneumatic VNT Actuator for Simulation and Control .............................. 1154
Adeel Mehmood, Salah Laghrouche, Mohammed El Bagdouri 

 

Control of a Network of Spiking Neurons ..................................................................................................................... 1160
Jr-Shin Li 

 

Passification Based Adaptive Control under Coordinate-Parametric White Noise Disturbances............................ 1166
Alexander L. Fradkov, Irina Razuvaeva, Grigoriy Grigoriev 

 

Moving Horizon Estimation with Decimated Observations ......................................................................................... 1172
Rui Barreiro, A. Pedro Aguiar, Joao M. Lemos 

 

Robust Asymptotic Stabilization of Nonlinear Systems by State Feedback................................................................ 1178
Francois Poulain, Laurent Praly 

 

Trajectory Planning for Semilinear PDEs Modeling a Countercurrent Heat Exchanger ......................................... 1184
Marc Oliver Wagner, Thomas Meurer, Andreas Kugi 

 

A Maximum Principle for Infinite Time Asymptotically Stable Impulsive Dynamic Control Systems ................... 1190
Fernando Lobo Pereira, Geraldo Nunes Silva 

 

Computationally Efficient, Approximate Moving Horizon State Estimation for Nonlinear Systems ...................... 1196
Angelo Alessandri, Marco Baglietto, Giorgio Battistelli, Victor M. Zavala 

 



Fast Explicit Nonlinear Model Predictive Control Via Multiresolution Function Approximation with 
Guaranteed Stability ....................................................................................................................................................... 1202

Sean Summers, Davide Martino Raimondo, Colin Neil Jones, John Lygeros, Manfred Morari 
 

Redesigned Adaptive Observers with Tunable Convergence Rate.............................................................................. 1208
Oyvind Nistad Stamnes, Ole Morten Aamo, Glenn-Ole Kaasa 

 

Variational Structure of Distributed Parameter Systems with Boundary Connections ............................................ 1214
Gou Nishida, Bernhard Maschke, Masaki Yamakita, Kazuhiro Ito 

 

On the Controllability of the Pendubot.......................................................................................................................... 1220
John Hauser 

 

Predictor-Based Tracking Control of a Mobile Robot with Time-Delays................................................................... 1225
Kotaro Kojima, Toshiki Oguchi, Alejandro Alvarez-Aguirre, Hendrik Nijmeijer 

 

Reduced-Order Dynamic Observer Error Linearization............................................................................................. 1231
Jongwook Yang, Juhoon Back, Jin H. Seo, Hyungbo Shim 

 

Convergence of Symmetric Nonlinear Consensus Protocols with Quadratically Constrained 
Couplings.......................................................................................................................................................................... 1237

Anton Proskurnikov 
 

Meal Estimation in Nonlinear Model Predictive Control for Type 1 Diabetes........................................................... 1243
Dimitri Boiroux, Daniel Finan, Niels Kjolstad Poulsen, Henrik Madsen, John Bagterp Jorgensen 

 

Receding Horizon Cost Optimization and Control for Nonlinear Plants.................................................................... 1249
David Angeli, James B. Rawlings 

 

Control Systems That Admit a Mechanical Structure.................................................................................................. 1256
Sandra Ricardo, Witold Respondek 

 

A Kinematic Model of the Nonholonomic n-Bar System: Geometry and Flatness .................................................... 1262
Shunjie Li, Witold Respondek 

 

Describing and Calculating Flat Outputs of Two-Input Driftless Control Systems................................................... 1268
Shunjie Li, Witold Respondek 

 

Immersion and Invariance Adaptive Control of Nonlinearly Parameterized Nonlinear Systems ............................ 1274
Romeo Ortega, Xiangbin Liu, Hongye Su, Jian Chu 

 

Discrete Sliding-Mode Flow Control Algorithm for Multi-Source Data Transmission Networks with 
Variable Delay.................................................................................................................................................................. 1280

Przemyslaw Ignaciuk, Andrzej Bartoszewicz 
 

Experimental Disturbance Rejection on a Full-Scale Drilling Rig .............................................................................. 1286
Alexey Pavlov, Glenn-Ole Kaasa, Lars Imsland 

 

Dynamical Modelling of Single-Phase and Two-Phase States in Thermodynamic Cycles ........................................ 1292
Andrea Tilli, Roberto Diversi 

 

Adaptive Observer for Three Phase Line Voltage under Unbalanced Conditions..................................................... 1298
Andrea Tilli, Christian Conficoni 

 

Output Stabilization of Strongly Minimum-Phase Systems ......................................................................................... 1304
Fabio Celani, Alberto Isidori 

 

Approximate Solution Method for the Hamilton-Jacobi Equation Based on Stable Manifold Theory 
with Applications ............................................................................................................................................................. 1310

Noboru Sakamoto 
 

Discontinuous Feedback and Nonlinear Systems .......................................................................................................... 1318
Francis Clarke 

 

3D Bipedal Robotic Walking: Models, Feedback Control, and Open Problems ........................................................ 1347
Jessy W. Grizzle, Christine Chevallereau, Aaron Ames, Ryan Sinnet 

 

Consensus in Nonlinear Spaces....................................................................................................................................... 1375
Rodolphe J. Sepulchre 

 

Modeling and Control of the Interaction between Flying Robots and the Environment........................................... 1386
Roberto Naldi, Lorenzo Marconi 

 

Nonlinear Flight Control Systems Design for Hypersonic Vehicles: Results and Open Problems ........................... 1392
Andrea Serrani 

 

A Dynamic Update Law for Adaptive Feedforward Control of Nonlinear Systems .................................................. 1400
Andrea Serrani 

 

Author Index 




