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Preface

The concept of CAST as a computer-aided systems theory was introduced by Franz
Pichler in the late 1980s to refer to computer theoretical and practical development 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, Roberto Moreno-Díaz, of the University of Las Palmas de Gran
Canaria, joined Franz Pichler, motivated and encouraged by Werner Schimanovich,
of the University of Vienna (present honorary chair of Eurocast), and they organized
the first international meeting on CAST (Las Palmas February 1989), under the name
EUROCAST 1989. The event again proved to be a very successful gathering of sys-
tems theorists, computer scientists, and engineers from most European countries, North
America, and Japan.

It was agreed that the EUROCAST international conference would be organized
every two years, alternating between Las Palmas de Gran Canaria and a continental
European location. Since 2001 the conference has been held exclusively in Las Palmas.
Thus, successive EUROCAST meetings took place in Krems (1991), Las Palmas
(1993), Innsbruck (1995), Las Palmas (1997), and Vienna (1999), before being held
exclusively in Las Palmas in 2001, 2003, 2005, 2007, 2009, 2011, 2013, 2015, 2017
and 2019, in addition to an extra-European CAST conference in Ottawa in 1994.
Selected papers from these meetings were published as Springer Lecture Notes in
Computer Science volumes 410, 585, 763, 1030, 1333, 1798, 2178, 2809, 3643, 4739,
5717, 6927, 6928, 8111, 8112, 9520, 10671, and 10672, respectively, and in several
special issues of Cybernetics and Systems: An International Journal. EUROCAST and
CAST meetings are definitely consolidated, as shown by the number and quality of the
contributions over the years.

With EUROCAST 2019 we celebrated our 30th anniversary. It took place at the
Elder Museum of Science and Technology of Las Palmas, during February 17–22, and
it continued with the approach tested at previous conferences as an international
computer-related conference with a truely interdisciplinary character. As in the pre-
vious conferences, the participants profiles were extended to include fields that are in
the frontier of science and engineering of computers, information and communication
technologies, and the fields of social and human sciences. The best paradigm is the
Web, with its associate systems engineering, CAD-CAST tools, and professional
application products (Apps) for services in the social, public, and private domains.

There were specialized workshops, which, on this occasion, were devoted to the
following topics:



1. Systems Theory and Applications, chaired by Pichler (Linz) and Moreno-Díaz (Las
Palmas)

2. Pioneers and Landmarks in the Development of Information and Communication
Technologies, chaired by Pichler (Linz) and Seising (Munich)

3. Stochastic Models and Applications to Natural, Social and Technical Systems,
chaired by Nobile and Di Crescenzo (Salerno)

4. Theory and Applications of Metaheuristic Algorithms, chaired by Affenzeller,
Wagner (Hagenberg), and Raidl (Vienna)

5. Model-Based System Design, Verification and Simulation, chaired by Nikodem
(Wroclaw), Ceska (Brno), and Ito (Utsunomiya)

6. Applications of Signal Processing Technology, chaired by Huemer, Zagar,
Lunglmayr, and Haselmayr (Linz)

7. Artificial Intelligence and Data Mining for Intelligent Transportation Systems and
Smart Mobility, chaired by Sanchez-Medina (Las Palmas), del Ser (Bilbao),
Vlahogianni (Athens), García (Madrid), Olaverri-Monreal (Linz), and Acosta
(La Laguna)

8. Computer Vision and Machine Learning for Image Analysis and Applications,
chaired by Penedo (A Coruña), Rádeva (Barcelona), and Ortega-Hortas
(A Coruña)

9. Computer and Systems Based Methods and Electronic Technologies in Medicine,
chaired by Rozenblit (Tucson), Maynar (Las Palmas), and Klempous (Wroclaw)

10. Advances in Biomedical Signal and Image Processing, chaired by Fridli
(Budapest), Huemer, Kovacs, and Böck (Linz)

11. Systems Concepts and Methods in Touristic Flows, chaired by Palma-Méndez
(Murcia), Rodriguez, and Moreno-Díaz Jr. (Las Palmas)

12. Systems in Industrial Robotics, Automation and IoT, chaired by Jacob (Kempten),
Stetter (Munich), and Markl (Vienna)

In this conference, as in previous ones, most of the credit for the success is due to
the workshop chairs. They and the sessions chairs, with the counseling of the Inter-
national Advisory Committee, selected from 172 presented papers. After oral presen-
tations and subsequent corrections, 123 revised papers are included in this volume.

The event and this volume were possible thanks to the efforts of the workshop chairs
in the diffusion and promotion of the conference, as well as in the selection and
organization of all the material. The editors would like to express their thanks to all the
contributors, many of whom have already been Eurocast participants for years, and
particularly to the considerable interaction of young and senior researchers, as well as
to the invited speakers: Prof. Paul Cull, from Oregon State University, USA; Prof.
Christoph Stiller, from Karlsruhe Institute of Technology (KIT), Germany; and Prof.
Bruno Buchberger, from the Research Institut for Symbolic Computation (RISC),
Johannes Kepler University Linz, Austria. We would also like to thank the Director
of the Elder Museum of Science and Technology, D. José Gilberto Moreno, and the
museum staff. Special thanks are due to the staff of Springer in Heidelberg for their
valuable support.

November 2019 Roberto Moreno-Díaz
Franz Pichler

Alexis Quesada-Arencibia
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Plenary Lectures



Tales of Computer and Systems Theory

Paul Cull

Computer Science, Kelley Engineering Center,
Oregon State University Corvallis, OR 97331, USA

pc@cs.orst.edu

Abstract. Were computers invented so that Norbert Wiener would not have to
compute ballistic tables? Could a theoretical mapping between analysis and
algebra allow scientists to turn animals inside out? What do Euclid and Lewis
Carroll have to do with computer aided systems theory? These are some of the
improbable questions we will explore in anecdotal history of computers and
systems theory. This is not formal history, rather tales that are passed between
colleagues and from teachers to students.

Among the questions we would like to answer these standout:
Is EVERYTHING possible? Might the IMPOSSIBLE still be PRACTICAL?
Does theory drive practice or does practice drive theory?

In the end we may be left with more questions than answers.

Short CV: Paul Cull is a long time contributor to EUROCAST. He has been attending
since the 1990s. His background is in mathematical biology and computer science. He
did his graduate studies with Nicolas Rashevsky’s group at the University of Chicago.
His PhD thesis, under the direction of Luigi Ricciardi, was on the use of linear algebra
for the analysis of neural nets. In 1970, he joined the faculty of Oregon State University
as one of the founding members of the Computer Science Department. After many
years of teaching and research, he is now Professor Emeritus.



Promises and Challenges of Automated
Vehicles

Christoph Stiller

Karlsruhe Institute of Technology, KIT, Germany
stiller@kit.edu

Abstract. This talk discusses the state of the art and a potential evolution of
self-driving cars. It will outline approaches and challenges for achieving full
autonomy for self-driving cars and elaborate the potential of cooperativity for
automated driving. The talk will look at homologation issues and how these are
approached by different stakeholders.

We will look at many examples, including the DARPA and GCDC Chal-
lenges.

The talk will draw on lessons learned and challenges to be overcome from
the perspective of the German Research Priority Program “Cooperative Inter-
active Automobiles.”

Short CV: Christoph Stiller studied Electrical Engineering in Aachen, Germany, and
Trondheim, Norway, and received both his diploma and PhD (Dr.-Ing.) from Aachen
University of Technology in 1988 and 1994, respectively. He worked with
INRS-Telecommunications in Montreal, Canada, for a post-doctoral year in 1994/1995
and with Robert Bosch GmbH, Germany, from 1995–2001. In 2001, he became
Chaired Professor and Director of the Institute for Measurement and Control Systems
at Karlsruhe Institute of Technology (KIT), Germany.

Dr. Stiller serves as Senior Editor for the IEEE Transactions on Intelligent Vehicles
(2015-present) and as Associate Editor for the IEEE Intelligent Transportation Systems
Magazine (2012-present). He served as Editor in Chief of the IEEE Intelligent
Transportation Systems Magazine (2009–2011). His automated driving team Annie-
WAY were finalist in the Darpa Urban Challenge 2007 as well as first and second
winner of the Grand Cooperative Driving Challenge in 2011 and 2016, respectively. He
has served in several positions for the IEEE Intelligent Transportation Systems Society
including being its President during 2012–2013.



Automated Mathematical Invention: Would
Gröbner Need a PhD Student Today?

Bruno Buchberger

Research Institute for Symbolic Computation (RISC),
Johannes Kepler University, Linz, Austria

www.brunobuchberger.com

Abstract. Wolfgang Gröbner (1899–1980) was my PhD advisor back in 1964 at
the University of Innsbruck, Austria. The problem he posed to me had been
formulated, in a slightly different form, by Paul Gordan in 1899 and was still
open in 1964. Roughly, the problem asks for an algorithmic canonical simplifier
for the congruence relations with regard to multivariate polynomial ideals.
I solved the problem in 1965 in my PhD thesis by introducing what I later called
the theory and method of “Gröbner bases”. The theory and method found
numerous applications both inside mathematics and in basically all areas of
science and technology in which non-linear polynomial systems play a role (e.g.
robotics, cryptography, computer-aided design, software verification, systems
theory, etc.)

In this talk I will, first, give an easy and practical introduction to the theory
and method of Gröbner bases for those with no or only little background in this
area. My main emphasis, however, will be on my recent research on automating
mathematical invention. For this, I will take the theory of Gröbner bases as my
main example. I will show how, by recent progress in automated reasoning and,
in particular, my method of “Lazy Thinking” for the automated invention and
proof of mathematical theorems and algorithms, my theory and method of
Gröbner bases today could be “invented” completely automatically. In other
words, cum grano salis, Professor Gröbner today would not need a PhD student
for solving his problem any more.

From this, I will draw some conclusions on the future of mathematics.

Short CV: Bruno Buchberger is Professor Emeritus of Computer Mathematics at RISC
(Research Institute for Symbolic Computation), Johannes Kepler University (JKU) in
Linz, Austria.

Founding editor (1985–2000) of the Journal of Symbolic Computation. Founding
chairman (1987–2000) of RISC. Founder and Director (1989–2013) of the JKU
Softwarepark Hagenberg, the first Softwarepark as such, a world leading concept.

Author of the theory of Gröbner bases, established in his PhD thesis 1965 and
expanded upon later in his publications. Since then, the theory has been a subject of
over 20 textbooks, over 3,000 publications, and of a larger number of citations.

His current main research interest is on automated mathematical theory exploration
(the “Theorema Project”).
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