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Preface

This volume contains the proceedings of the 8th Workshop on Hybrid Sys-
tems: Computation and Control (HSCC 2005) held in Zurich, Switzerland during
March 9-11, 2005. The annual workshop on hybrid systems attracts researchers
from academia and industry interested in modeling, analysis, and implementa-
tion of dynamic and reactive systems involving both discrete and continuous be-
haviors. The previous workshops in the HSCC series were held in Berkeley, USA
(1998), Nijmegen, The Netherlands (1999), Pittsburgh, USA (2000), Rome, Italy
(2001), Palo Alto, USA (2002), Prague, Czech Republic (2003), and Philadel-
phia, USA (2004). This year’s HSCC was technically co-sponsored by the IEEE
Control Systems Society.

The program consisted of 3 invited talks and 40 regular papers selected from
91 regular submissions. The program covered topics such as tools for analysis
and verification, control and optimization, modeling, engineering applications,
and emerging directions in programming language support and implementation.

We would like to thank the Program Committee members and reviewers for
an excellent job of evaluating the submissions and participating in the online Pro-
gram Committee discussions. Special thanks go to Markus P.J. Fromherz (Palo
Alto Research Center, USA), Edward A. Lee (University of California, Berkeley,
USA), and Pablo A. Parrilo (Massachusetts Institute of Technology, USA) for
their participation as invited speakers. We are also grateful to the Steering Com-
mittee for helpful guidance and support. Many other people worked hard to make
the HSCC 2005 a success. We would like to thank Frank J. Christophersen and
Ernesto Wandeler, the Publicity Chairs (with the help of Urban Méder); Mar-
tine D’Emma and Monica Fricker for local arrangements; and Frank J. Christo-
phersen for putting together the proceedings. We would like to express our grat-
itude to HYCON and ARTIST, Networks of Excellence of the Sixth Framework
Programme of the European Commission, for their financial support.

January 2005 Manfred Morari and Lothar Thiele



Organization

Organizing Committee

Program Co-chairs ~ Manfred Morari (ETH Zurich, Switzerland)
Lothar Thiele (ETH Zurich, Switzerland)

Local Chairs Frank J. Christophersen (ETH Zurich, Switzerland)
Ernesto Wandeler (ETH Zurich, Switzerland)

Program Committee

Alberto Bemporad (University of Siena, Italy)

Albert Benveniste (IRISA/INRIA, France)

Antonio Bicchi (University of Pisa, Italy)

Vincent Blondel (Université catholique de Louvain, Belgium)
Ed Brinksma (University of Twente, The Netherlands)

Paul Caspi (VERIMAG, France)

Jennifer Davoren (University of Melbourne, Australia)
Magnus Egerstedt (Georgia Institute of Technology, USA)
Giancarlo Ferrari-Trecate (INRIA, France)

Maurice Heemels (Embedded Systems Institute, The Netherlands)
Tom Henzinger (University of California, Berkeley, USA)
Joao P. Hespanha (University of California, Santa Barbara, USA)
Bengt Jonsson (Uppsala University, Sweden)

Stefan Kowalewski (RWTH Aachen University, Germany)
Kim Larsen (Aalborg University, Denmark)

Edward A. Lee (University of California, Berkeley, USA)
Insup Lee (University of Pennsylvania, USA)

John Lygeros (University of Patras, Greece)

TIan M. Mitchell (University of British Columbia, Canada)
George J. Pappas (University of Pennsylvania, USA)

Ashish Tiwari (SRI, USA)

Claire J. Tomlin (Stanford University, USA)

Arjan van der Schaft (University of Twente, The Netherlands)
Jan H. van Schuppen (CWI, The Netherlands)

Long Wang (Peking University, China)



VIII  Organization

Steering Committee

Rajeev Alur (University of Pennsylvania, USA)

Bruce H. Krogh (Carnegie Mellon University, USA)

Oded Maler (VERIMAG, France)
Manfred Morari (ETH Zurich, Switzerland)

George J. Pappas (University of Pennsylvania, USA)

Anders P. Ravn (Aalborg University, Denmark)

Sponsors

HYCON, a Network of Excellence of the Sixth Framework Programme
ARTIST, a Network of Excellence of the Sixth Framework Programme

Additional Referees

Parosh Abdulla
Alessandro Alessio
Madhukar Anand
Ahmed Attia
Mohamed Babaali
Eric Badouel
Andrea Balluchi
Giorgio Battistelli
Alexandre Bayen
Pierre-Alexandre Bliman
Francesco Borrelli
Peter Brende
Bernard Brogliato
Manuela Bujorianu
Kanat Camlibel
Frank J. Christophersen
Pieter Collins

Thao Dang
Gregory Davrazos
Alexandre Donze
Hidde de Jong
Stefano Di Cairano
Dimos Dimarogonas
Alexandre Donze
Arvind Easwaran
Aaron Evans
Emmanuel Fleury
Daniele Fontanelli

Mehdi Gati
Ronojoy Ghosh
Nicolo Giorgetti
Antoine Girard
Luca Greco
Esfandiar Haghverdi
Gabe Hoffmann
Andras Horvath
Jianghai Hu

Yerang Hur

Inseok Hwang

R. Izadi-Zamanabad
Pieter J.L. Cuijpers
Zhijian Ji

A. Agung Julius
Aleksandar Lj. Juloski
Jorge Julvez

R. Kakumani

Eric Kerrigan
Gaurav Khanna
Jesung Kim

Toannis Kitsios
Tomas Krilavicius
Rom Langerak
Mircea Lazar
Andrea Lecchini
Didier Lime

Pritha Mahata

Oded Maler
Alexander Medvedev
David Munoz de la Pena
Meeko Oishi

Lucia Pallottino
Simone Paoletti
Mihaly Petreczky
Bruno Picasso
Benedetto Piccoli
Luis Pina

Vinayak Prabhu
Stephen Prajna

Robin Raffard

E. Rodriguez-Carbonell
Lorenzo Sella

Sriram Shankaran
Oleg Sokolsky
Marielle Stoelinga
Paulo Tabuada
Herbert Tanner
Nathan van der Wouw
Bjorn Victor

René Vidal

Yi Wang

Steven Waslander
Rafael Wisniewski
Guangming Xie
Chenggui Yuan



Table of Contents

Invited Papers

Coordinated Control for Highly Reconfigurable Systems

Markus P.J. Fromherz, Lara S. Crawford, Haitham A. Hindi . ... ...

Operational Semantics of Hybrid Systems

Edward A. Lee, Haiyang Zheng . ...,

SOS Methods for Semi-algebraic Games and Optimization

Pablo A. Parrilo . ...

Regular Papers

The Discrete Time Behavior of Lazy Linear Hybrid Automata

Manindra Agrawal, P.S. Thiagarajan ............ ... ... oo,

Perturbed Timed Automata

Rajeev Alur, Salvatore La Torre, P. Madhusudan .................

A Homology Theory for Hybrid Systems: Hybrid Homology

Aaron D. Ames, Shankar Sastry ........ ...

Observability of Switched Linear Systems in Continuous Time

Mohamed Babaali, George J. Pappas ...............ciiiiio..

Controller Synthesis on Non-uniform and Uncertain Discrete—Time
Domains
Andrea Balluchi, Pierpaolo Murrieri,

Alberto L. Sangiovanni-Vincentelli ........... ... ... ... ........

Qualitative Analysis and Verification of Hybrid Models of Genetic
Regulatory Networks: Nutritional Stress Response in Fscherichia coli
Grégory Batt, Delphine Ropers, Hidde de Jong,

Johannes Geiselmann, Michel Page, Dominique Schneider .........

Optimal Control of Discrete Hybrid Stochastic Automata

Alberto Bemporad, Stefano Di Cairano ............ ... ..........



X Table of Contents

Hybrid Decentralized Control of Large Scale Systems
Francesco Borrelli, Tamds Keviczky, Gary J. Balas, Greg Stewart,
Kingsley Fregene, Datta Godbole . ........... .. .. .. ... ... ... 168

On the Stabilisation of Switching Electrical Power Converters
Jean Buisson, Pierre-Yves Richard, Hervé Cormerais............... 184

Bisimulation for General Stochastic Hybrid Systems
Manuela L. Bujorianu, John Lygeros, Marius C. Bujorianu ......... 198

Position and Force Control of Nonsmooth Lagrangian Dynamical
Systems Without Friction
Sophie Chareyron, Pierre-Brice Wieber .......... ... .. ... . ... 215

Existence of Cascade Discrete-Continuous State Estimators for Systems
on a Partial Order

Domitilla Del Vecchio, Richard M. Murray ........... ... .. 226
Refining Abstractions of Hybrid Systems Using Counterexample
Fragments

Ansgar Fehnker, Edmund Clarke, Sumit Kumar Jha, Bruce Krogh ... 242

PHAVer: Algorithmic Verification of Hybrid Systems Past HyTech
Goran Frehse . ... ... . 258

Direct Torque Control for Induction Motor Drives: A Model Predictive
Control Approach Based on Feasibility
Tobias Geyer, Georgios Papafotiou ......... ... ... .. ... ... 274

Reachability of Uncertain Linear Systems Using Zonotopes
Antoine Girard . ...... ... 291

Safety Verification of Controlled Advanced Life Support System Using
Barrier Certificates
Sonja Glavaski, Antonis Papachristodoulou, Kartik Ariyur .......... 306

Polynomial Stochastic Hybrid Systems
Jodo Pedro Hespanha . .. ....... ..o 322

Non-uniqueness in Reverse Time of Hybrid System Trajectories
Tan A. HiSkens ... ... ... i 339

Comparison of Four Procedures for the Identification of Hybrid Systems
Aleksandar Lj. Juloski, W.P.M.H. Heemels,
Giancarlo Ferrari-Trecate, René Vidal, Simone Paoletti,

JH.G. NIESSETL . .o oo 354



Table of Contents

An Ontology-Based Approach to Heterogeneous Verification of
Embedded Control Systems
Rajesh Kumar, Bruce H. Krogh, Peter Feiler ......................

Mode-Automata Based Methodology for Scade
Ouassila Labbani, Jean-Luc Dekeyser, Pierre Boulet ................

Taylor Approximation for Hybrid Systems
Ruggero Lanotte, Stmone Tini .. ... ..

Infinity Norms as Lyapunov Functions for Model Predictive Control of
Constrained PWA Systems
Mircea Lazar, W.P.M.H. Heemels, Siep Weiland, Alberto Bemporad,
Octavian Pastravants . ... ...... ...

Air-Traffic Control in Approach Sectors: Simulation Examples and
Optimisation
Andrea Lecchini, William Glover, John Lygeros, Jan Maciejowski . . . .

Identification of Deterministic Switched ARX Systems via Identification
of Algebraic Varieties
Yi Ma, René€ Vidal .. ... . .

Learning Multi-modal Control Programs
Tejas R. Mehta, Magnus Egerstedt ....... ... .. ... ... ... . ......

A Toolbox of Hamilton-Jacobi Solvers for Analysis of Nondeterministic
Continuous and Hybrid Systems
Ian M. Mitchell, Jeremy A. Templeton ............ . ... ... ...

On Transfinite Hybrid Automata
Katsunori Nakamura, Akira Fusaoka ............... ...,

Design of Optimal Autonomous Switching Circuits to Suppress
Mechanical Vibration
Dominik Niederberger .. ... ... e

Interchange Formats for Hybrid Systems: Review and Proposal
Alessandro Pinto, Alberto L. Sangiovanni- Vincentelli,
Luca P. Carloni, Roberto Passerone .............c..couuuiuiinenn .

Primal-Dual Tests for Safety and Reachability
Stephen Prajna, Anders Rantzer ....... ...,

XI

433



XII Table of Contents

Adjoint-Based Optimal Control of the Expected Exit Time for
Stochastic Hybrid Systems
Robin L. Raffard, Jianghai Hu, Claire J. Tomlin ...................

Safety Verification of Hybrid Systems by Constraint Propagation Based
Abstraction Refinement
Stefan Ratschan, Zhikun She ......... ... i

Generating Polynomial Invariants for Hybrid Systems
Enric Rodriguez-Carbonell, Ashish Tiwari.......... ... ... ... ....

Modeling, Optimization and Computation for Software Verification
Mardavij Roozbehani, Eric Feron, Alexandre Megrestki..............

Bisimulation for Communicating Piecewise Deterministic Markov
Processes (CPDPs)
Stefan Strubbe, Arjan van der Schaft ......... ... ... ... .. ... ... ...

Sensor/Actuator Abstractions for Symbolic Embedded Control Design
Paulo Tabuada . ........ .. .

Modeling and Control of Networked Control Systems with Random
Delays
Yan Wang, Zeng Qi Sun, Fu Chun Sun ............ ... .. ... .......

Controllability Implies Stabilizability for Discrete-Time Switched

Linear Systems
Guangming Xie, Long Wang ......... .. ..

Author Index . ... . . e





