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Preface

This volume contains the proceedings of the Third International Workshop on
Hybrid Systems: Computation and Control (HSCC 2000), which was held on
March 23-25, 2000, in Pittsburgh, Pennsylvania. The proceedings of the first
two workshops in this series were published by Springer-Verlag, in the Lecture
Notes in Computer Science series, as volumes 1386 and 1569.

The focus of the Hybrid Systems workshop series is on modeling, control,
synthesis, design, and verification of hybrid systems. A hybrid system is a theo-
retical model for a computer controlled engineering system, with a dynamics that
evolves both in a discrete state set and in a family of continuous state spaces. Hy-
brid systems research is motivated by, for example, control of electro-mechanical
systems (robots), air traffic control, control of automated freeways, and chemical
process control. The research area of hybrid systems overlaps both with com-
puter science and with control theory. The workshop series is intended to foster
the interaction between researchers from these fields in addressing problems in
this new domain.

The scientific program of the workshop consisted of four invited talks and
32 contributed talks. The following researchers presented invited talks: K. Butts
(Ford Research, USA), N. Leveson (MIT, USA), A. Sangiovanni-Vincentelli (U.
California, Berkeley, USA), and B. Williams (MIT, USA). The contributed talks
were based on the papers in these proceedings.

The program committee, chaired by the editors, selected the 32 contributed
papers out of 71 submitted papers. The editors are grateful to the members of
the program committee for their generous help in the reviewing and the selection
process.

The editors are grateful to the speakers and all the other workshop partic-
ipants, and to the sponsoring institutions whose support has made this event
possible. Finally, they would like to thank George Woodzell for his system sup-
port, Drew Danielson for his help with local arrangements, and Joanne Talbot
for all her hard work in assembling this proceedings volume.

March 2000 Nancy Lynch and Bruce Krogh
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Jöerge Raisch (Max-Planck Inst. für Dynamik Komplexer Techn. Sys., Germany)
Anders Rantzer (Lund Institute of Technology, Sweden)
Anders P. Ravn (DTU, Lyngby)
Alberto Sangiovanni-Vincentelli (Cadence European Laboratories)
Roberto Segala (University of Bologna)
Henny Sipma (Stanford University)
Eduardo Sontag (Rutgers University)
Claire Tomlin (Stanford University)



Organization VII

F.W. Vaandrager (University of Nijmegen)
H. Wong-Toi (Cadence, Berkeley)
Sergio Yovine (Verimag, Gières)
Feng Zhao (Xerox)

Additional Referees

Andrea Balluchi
Luca Benvenuti
Mireille Broucke
Philippe Darondeau
Ansgar Fehnker
Elena De Santis
Stefano Di Gennaro
Ronojoy Ghosh
Radu Grosu
Ingo Hoffmann
Thomas Hune

Inseok Hwang
Gokhan Inalhan
Bart Jacobs
Karl Johansson
Anatoli Juditski
Salvatore La Torre
Carl Livadas
Ian Mitchell
Pieter J. Mosterman
Peter Niebert
Meeko Oishi

George Pappas
Judi Romijn
Gerardo Schneider
Norihiko Shishido
Joseph Sifakis
Geert Stremersch
Olaf Stursberg
Rodney Teo
Rene Vidal

Sponsoring Institutions

Air Force Office of Scientific Research
IEEE Control Systems Society (Technical Co-sponsor)
Ford Motor Company
National Science Foundation
Dept. of Electrical and Computer Eng., CMU (Pittsburgh, PA, USA)
Dept. of Electrical Eng. and Computer Sci,, MIT (Cambridge, MA, USA)



Table of Contents

Invited Presentations

Hybrid Models for Automotive Powertrain Systems: Revisiting a Vision . . . 1
Ken Butts (Ford Research Laboratory)

Experiences in Designing and Using Formal Specification Languages
for Embedded Control Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Nancy G. Leveson (MIT)

Model-Based Autonomous Systems for Robotic Space Exploration . . . . . . . 4
Brian Williams (MIT)

Models of Computation and Simulation of Hybrid Systems . . . . . . . . . . . . . . 5
Alberto Sangiovanni-Vincentelli (University of California at Berkeley)

Selected Presentations

Modular Specification of Hybrid Systems in Charon . . . . . . . . . . . . . . . . . . . 6
Rajeev Alur, Radu Grosu, Yerang Hur, Vijay Kumar, Insup Lee
(University of Pennsylvania)

Approximate Reachability Analysis of Piecewise-Linear Dynamical Systems 20
Eugene Asarin, Thao Dang, Oded Maler (VERIMAG), Olivier Bournez
(LORIA)

Maximal Safe Set Computation for Idle Speed Control of an Automotive
Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Andrea Balluchi, Luca Benvenuti, Guido M. Miconi, Ugo Pozzi,
Tiziano Villa (PARADES), Maria D. Di Benedetto (Universitá
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