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Preface 

The concept of CAST as Computer Aided Systems Theory was introduced by F. 
Pichler in the late 1980s to refer to computer theoretical and practical developments as 
tools for solving problems in system science. It was thought of as the third component 
(the other two being CAD and CAM) required to complete the path from computer 
and systems sciences to practical developments in science and engineering.  

Franz Pichler, of the University of Linz, organized the first CAST workshop in 
April 1988, which demonstrated the acceptance of the concepts by the scientific and 
technical community. Next, the University of Las Palmas de Gran Canaria joined the 
University of Linz to organize the first international meeting on CAST (Las Palmas, 
February 1989) under the name EUROCAST'89. This proved to be a very successful 
gathering of systems theorists, computer scientists and engineers from most European 
countries, North America and Japan.  

It was agreed that EUROCAST international conferences would be organized every 
two years, alternating between Las Palmas de Gran Canaria and a continental European 
location. From 2001 the conference has been held exclusively in Las Palmas. Thus, 
successive EUROCAST meetings took place in Krems (1991), Las Palmas (1993), Inns-
bruck (1995), Las Palmas (1997), Vienna (1999), Las Palmas (2001), Las Palmas (2003) 
Las Palmas (2005) and Las Palmas (2007), in addition to an extra-European CAST con-
ference in Ottawa in 1994. Selected papers from those meetings were published as 
Springer’s Lecture Notes in Computer Science volumes 410, 585, 763,1030, 1333, 1798, 
2178, 2809, 3643 and 4739 and in several special issues of Cybernetics and Systems: an 
International journal. EUROCAST and CAST meetings are definitely consolidated, as 
has been shown by the number and quality of the contributions over the years. 

EUROCAST 2009 took place in the Elder Museum of Science and Technology of 
Las Palmas, February 15–20, and it continued with the approach tested at previous 
conferences as an international computer-related conference with a true interdiscipli-
nary character. There were different specialized workshops which, on this occasion, 
were devoted to the following topics: Systems Theory and Simulation: Formal Ap-
proaches, chaired by Pichler (Linz), Moreno Díaz (Las Palmas) and Albrecht (Inns-
bruck); Computation and Simulation in Modelling Biological Systems, chaired by 
Ricciardi (Napoli); Intelligent Information Processing, chaired by Freire (A Coruña); 
Applied Formal Verification, chaired by Biere (Linz); Computer Vision and Image 
Processing, chaired by Sotelo (Madrid); Mobile and Autonomous Systems: Robots 
and Cars, chaired by García-Rosa and De Pedro (Madrid); Simulation Based System 
Optimization, chaired by Huemer (Klagenfurt) and Jungwirth (Wels); Signal Process-
ing Methods in Systems Design and Cybernetics, chaired by Astola (Tampere), Mo-
raga (Asturias, Dortmund) and Stankovic (Nis); Polynomial Models in Control System 
Design, chaired by Kucera and Hromčik (Prague); Heurist Problem Solving, chaired 
by Affenzeller and Jacak (Hagenberg) and Raidl (Vienna); Simulation and Formal 
 



VI Preface 

Methods in Systems Design and Engineering, chaired by Ceska (Brno); and Models of 
Co-operative Engineering Systems, chaired by Braun (Sydney) and Klempous 
(Wroclaw). 

The 120 papers included in this volume are the result of two successive selection 
processes: the first for presentation at the conference, and the second for inclusion in 
this book. The selections were the responsibility of the chairpersons, with the counsel-
ling of the International Advisory Committee. The present volume has been divided 
into 12 chapters corresponding to the workshops. 

The event and this volume were possible thanks to the efforts of the chairmen of the 
workshops in the selection and organization of all the material. The editors would like 
to express their acknowledgement to all contributors and participants and to the in-
vited speakers, Heinz Schwärtzel from Munich, Miguel A. Sotelo from Madrid and 
Peter Kopacek from Vienna, for their readiness to collaborate. We would also like to 
thank the Director of the Elder Museum of Science and Technology, D. Fernando 
Pérez and the members of the museum. Special thanks are due to the staff of Springer 
in Heidelberg for their valuable support. 

 
 

July 2009 Roberto Moreno-Díaz  
Franz Pichler  

Alexis Quesada-Arencibia 
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Step-Guided Clinical Workflow Fulfilment Measure for
Clinical Guidelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

Jose M. Juarez, Patricia Martinez, Manuel Campos, and Jose Palma

Debugging and Verification of Multi-Agent Systems . . . . . . . . . . . . . . . . . . 263
Clara Benac Earle and Lars-Åke Fredlund
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Effective Bit-Width and Under-Approximation . . . . . . . . . . . . . . . . . . . . . . 304
Robert Brummayer and Armin Biere

Observable Runtime Behavior for Defects Indicated by Automated
Static Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312

Klaus Wolfmaier, Rudolf Ramler, Gabor Guta, and Heinz Dobler

Computer Vision and Image Processing

Real-Time Vision-Based Vehicle Detection for Rear-End Collision
Mitigation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320

D. Balcones, D.F. Llorca, M.A. Sotelo, M. Gavilán, S. Álvarez,
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Complete Sets of Hamiltonian Circuits for Classification
of Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 526

Bernd Steinbach and Christian Posthoff

SPICE Simulation of Analog Filters: A Method for Designing Digital
Filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 534

Corneliu Rusu, Lacrimioara Grama, and Jarmo Takala

A Heterogeneous Decision Diagram Package . . . . . . . . . . . . . . . . . . . . . . . . . 540
D. Michael Miller and Radomir S. Stanković
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Pre-identification for Real-Time Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626
Karel Perutka

Realization of Continuous–Time Nonlinear Input–Output Equations:
Polynomial Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633

Maris Tõnso and Ülle Kotta

Heuristic Problem Solving

Using Heuristic Optimization for Segmentation of Symbolic Music . . . . . . 641
Brigitte Rafael, Stefan Oertl, Michael Affenzeller, and
Stefan Wagner



XIV Table of Contents

Fitting Rectangular Signals to Time Series Data by Metaheuristic
Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649

Andreas M. Chwatal and Günther R. Raidl

Virtual Sensors for Emissions of a Diesel Engine Produced by
Evolutionary System Identification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657

Stephan M. Winkler, Markus Hirsch, Michael Affenzeller,
Luigi del Re, and Stefan Wagner

Solving the Euclidean Bounded Diameter Minimum Spanning Tree
Problem by Clustering–Based (Meta–)Heuristics . . . . . . . . . . . . . . . . . . . . . 665

Martin Gruber and Günther R. Raidl

Solving the Rectangle Packing Problem by an Iterative
Hybrid Heuristic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673

David Beltrán-Cano, Belén Melián-Batista, and
J. Marcos Moreno-Vega

New Approximation-Based Local Search Algorithms for the
Probabilistic Traveling Salesman Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . 681

Dennis Weyland, Leonora Bianchi, and Luca Maria Gambardella

Evolving 6-State Automata for Optimal Behaviors of Creatures
Compared to Exhaustive Search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689

Patrick Ediger, Rolf Hoffmann, and Mathias Halbach

Analysis of the Properties of the Harmony Search Algorithm Carried
Out on the One Dimensional Binary Knapsack Problem . . . . . . . . . . . . . . 697

Jerzy Greblicki and Jerzy Kotowski

An Algorithm of Schedule Planning for Tanker Drivers . . . . . . . . . . . . . . . 705
Jerzy Greblicki and Jerzy Kotowski

A Kruskal-Based Heuristic for the Rooted Delay-Constrained Minimum
Spanning Tree Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 713

Mario Ruthmair and Günther R. Raidl

Applying Ant Colony Optimisation to Dynamic Pickup and Delivery . . . 721
Martin Ankerl and Alexander Hämmerle

Model Driven Rapid Prototyping of Heuristic Optimization
Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729

Stefan Wagner, Gabriel Kronberger, Andreas Beham,
Stephan Winkler, and Michael Affenzeller

Heuristic Methods for Searching and Clustering Hierarchical
Workflows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 737

Michael Kastner, Mohamed Wagdy Saleh, Stefan Wagner,
Michael Affenzeller, and Witold Jacak



Table of Contents XV

Model Instability in Microarray Gene Expression Class
Prediction Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745

Henryk Maciejewski and Piotr Twaróg

Conflict Resolution in Multiagent Systems Based on Wireless Sensor
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 753

Witold Jacak and Karin Pröll
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