Lecture Notes in Control and Information Sciences
- Proceedings

Elena /Zattoni
Silvio Simani
Giuseppe Conte Editors

Proceedings of the Workshop Held in
Bologna, Italy, on November 21-22,
2019



Lecture Notes in Control and Information
Sciences - Proceedings

Series Editors

Frank Allgower, Universitit Stuttgart, Institute for Systems Theory and Automatic
Control, Stuttgart, Germany

Manfred Morari, University of Pennsylvania, Department of Electrical and Systems
Engineering, Philadelphia, USA



This distinguished conference proceedings series publishes the latest research
developments in all areas of control and information sciences — quickly, informally
and at a high level. Typically based on material presented at conferences,
workshops and similar scientific meetings, volumes published in this series will
constitute comprehensive state-of-the-art references on control and information
science and technology studies.

Please send your proposals to Oliver Jackson, Editor, Springer. e-mail:
oliver.jackson @springer.com

More information about this series at https://link.springer.com/bookseries/15828


mailto:oliver.jackson@springer.com
https://link.springer.com/bookseries/15828

Elena Zattoni - Silvio Simani - Giuseppe Conte
Editors

15th European Workshop
on Advanced Control
and Diagnosis (ACD 2019)

Proceedings of the Workshop Held
in Bologna, Italy, on November 21-22, 2019

@ Springer



Editors

Elena Zattoni Silvio Simani

Department of Electrical, Electronic Department of Engineering
and Information Engineering “G. Marconi” University of Ferrara

Alma Mater Studiorum Universita di Ferrara, Italy

Bologna

Bologna, Italy

Giuseppe Conte

Department of Information Engineering
Polytechnic University of Marche
Ancona, Italy

ISSN 2522-5383 ISSN 2522-5391 (electronic)
Lecture Notes in Control and Information Sciences - Proceedings
ISBN 978-3-030-85317-4 ISBN 978-3-030-85318-1 (eBook)

https://doi.org/10.1007/978-3-030-85318-1

© Springer Nature Switzerland AG 2022

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-030-85318-1

Conference Organization

General Chair

Elena Zattoni, Alma Mater Studiorum Universita di Bologna, Italy

International Program Committee Chair

Silvio Simani, University of Ferrara, Italy

International Program Committee Vice-chairs

Jozef Korbicz, University of Zielona Gora, Poland
Peter Odgaard, Goldwind Energy, Denmark

Editor

Giuseppe Conte, Polytechnic University of Marche, Italy

National Organizing Committee

Danilo Mascolo, Confindustria Emilia Romagna Ricerca, Italy
Maria Elisabetta Penati, Alma Mater Studiorum Universita di Bologna, Italy
Elena Mainardi, University of Ferrara, Italy



vi Conference Organization

International Program Committee

Abdelouhab Aitouche, University of Lille, France

Pedro Albertos, University Politecnica Valencia, Spain

Vadim Azhmyakov, Universidad de Medellin, Colombia

Andrzej Bartoszewicz, Lodz University of Technology, Poland

Michal Bartys, Warsaw University of Technology, Poland

Alexandre Sanfelici Bazanella, Federal University of Rio Grande do Sul, Brazil
Jozsef Bokor, MTA SZTAKI, Institute for Computer Science and Control, Hungary
Moisés Bonilla Estrada, CINVESTAV-IPN, Mexico

Abdesselem Boulkroune, Jijel University, Algeria

Alessandro Casavola, University of Calabria, Italy

Paolo Castaldi, Alma Mater Studiorum Universita di Bologna, Italy
Vincent Cocquempot, Lille University, France

Steven Ding, University of Duisburg-Essen, Germany

Maan EI Badaoui El Najjar, Université de Lille, France

Afef Fekih, University of Louisiana at Lafayette, United States

Antonella Ferrara, University of Pavia, Italy

Miroslav Fikar, STU in Bratislava, Slovakia

Alessandro Giua, University of Cagliari, Italy

Joao Manoel Gomes da Silva Jr, Universidade Federal do Rio Grande do Sul, Brazil
David Henry, Université Bordeaux, France

Dusan Krokavec, Technical University of Kosice, Slovakia

Balazs Kulcsar, Chalmers University of Technology, Sweden

Michel Malabre, Laboratoire des Sciences du Numérique de Nantes, France
Didier Maquin, Université de Lorraine, France

Paolo Mercorelli, Leuphana University of Lueneburg, Germany

Andrea Monteriu, Universita Politecnica delle Marche, Italy

Silviu-Iulian Niculescu, CNRS-SUPELEC, France

Hans Henrik Niemann, Technical University of Denmark, Denmark
Naohisa Otsuka, Tokyo Denki University, Japan

Anna Maria Perdon, Universita Politecnica delle Marche, Italy

Dumitru Popescu, Politehnica University of Bucharest, Romania

Viceng Puig Cayuela, Universitat Politecnica de Catalunya, Spain

Ivo Puncochar, University of West Bohemia, Czech Republic

Ole Ravn, Technical University of Denmark, Denmark

Sarah Spurgeon, University College London, United Kingdom

Ondfej Straka, University of West Bohemia, Czech Republic

Zoltan Szabo, MTA SZTAKI, Institute for Computer Science and Control, Hungary
Fernando Tadeo, University of Valladolid, Spain

Didier Theilliol, University of Lorraine, France

Alexandre Trofino, Federal University of Santa Catarina, Brazil

Cristina Verde Rodarte, UNAM, Mexico

Marcin Witczak, University of Zielona Gora, Poland



Conference Organization vii

Shen Yin, Harbin Institute of Technology, China
Miao Yu, Zhejiang University, China

Ali Zemouche, IUT Longwy, France

Qingze Zou, Rutgers University, United States



Preface

The 15th European Workshop on Advanced Control and Diagnosis (ACD 2019) was
held on November 21-22, 2019 in Bologna, Italy. The conference was technically
co-sponsored by IFAC (The International Federation of Automatic Control), through
the Technical Committees TC2.2 “Linear Control Systems” and TC6.4 “Fault Detec-
tion, Supervision and Safety of Technical Processes—SAFEPROCESS”, by SIDRA
(the Italian Society of Researchers and Professors in Automatica) and by CERR
(Confindustria Emilia Romagna Ricerca Innovation Hub).

The European Workshop on Advanced Control and Diagnosis is a scientific event
periodically organized by research groups which are active in the areas of advanced
control and diagnosis. Its aim is gathering academics and professionals from diverse
fields of control systems and automation and offering them a forum to discuss current
research developments and open problems, illustrate practical applications, and artic-
ulate industry needs and priorities. The first edition of the workshop took place in
Duisburg, Germany, in November 2003. Since then, the workshop has been orga-
nized annually and hosted at various European Universities in France, Germany,
the UK, Poland, Italy, Hungary, Denmark, the Czech Republic, and Romania. It is
notable that the 15th edition of the workshop, which was held at the beautiful venue
of Palazzo Grassi, one of the few surviving examples of noble dwellings built during
the Middle Age in the lively and excellently located city of Bologna, definitely over-
rode the European borders, featuring contributions not only from Europe but also
from North, Central, and South America, Africa, Japan, Russia, China, Australia,
and Asia.

The 15th edition of the workshop featured contributed and invited papers, as
well as plenary lectures delivered by high-profile scientists in advanced control
and diagnosis. The contributions presented at the conference, either of a more
theoretical nature or with a focus on applications, covered a variety of up-to-date
topics in the field of systems and control. These included, but were not limited
to, robust control, adaptive control, fault-tolerant control, control reconfiguration,
model-based diagnosis of linear, nonlinear and hybrid systems, data-driven diag-
nosis methods, process supervision, diagnosis and control of discrete-event systems,
maintenance and repair strategies, statistical methods for fault diagnosis, reliability
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and safety, signal and image processing, system identification, vision and robotics,
condition monitoring, maintenance engineering, prognosis and health management,
interval methods, numerical methods, neural and fuzzy methods, artificial intelli-
gence methods for control and diagnosis. The main fields of applications were
distributed systems, industrial processes, intelligent sensors and actuators, trans-
portation systems, renewable energy systems. Further, the scope of ACD 2019 was
broadened with respect to the previous editions to include challenging issues arising
in the areas of cyber-physical production systems, industrial internet of things,
systems and control for sustainability and structural methods for complex systems.

The technical program of ACD 2019 included 90 regular papers organized in
13 sessions. The fully reviewed and presented papers constitute the content of this
proceedings volume, arranged by following the topics of the technical sessions:
Design Techniques for Fault Detection and Diagnosis, System Structure and Control,
Advanced Methodologies for Fault-Tolerant Control, Optimization Methods for
Control of Complex Dynamical Systems, Condition Monitoring and Supervision,
Model Predictive Control for Distributed Architecture and Industrial Processes,
Industry-Oriented Approaches to Observer Design, Control and Diagnosis for Envi-
ronmental Issues, Predictive Control for Industrial Systems, Control Design for
Industrial Applications, Enhanced Reliability Control Systems, Control Design for
AGVs, UAVs and Mobile Robots, Fault Detection, and Identification for Industrial
and Civil Structures.

The ACD 2019 technical program also featured two plenary talks, aimed at giving
to the conference participants the opportunity to share and draw on the knowledge of
internationally-renowned experts in new perspectives for research in sliding mode
control theory and applications, as well as in discrete event systems used for estima-
tion and cyber-security. A round table was also organized on the topic “Exponential
Technologies and Complex Systems at the Edge of Industry”. The panelists were
representatives of top industrial realities, thus ensuring the close connection between
science and technology which is a main characteristic of the workshop. During the
workshop, two awards, the best student paper award (application or theoretical) and
the best industry paper award, respectively, funded by MDPI Energies and Confind-
ustria Emilia Romagna Ricerca Innovation Hub, were granted to young researchers
and students.

Now, we would like to gratefully acknowledge all the authors for their participation
in the workshop, their scientific contributions, and their precious collaboration during
the publication process of these proceedings, the plenary speakers for having accepted
our invitation and for their inspiring talks, the panelists for sharing their experiences in
the field and further motivating our researches. Our thanks also go to the International
Program Committee, the Associate Editors and the Reviewers. We are also very
grateful to the Steering Committee for their encouragment and support in all steps of
the workshop organization. Indeed, all these colleagues and friends have made ACD
2019 a very successful event and an unforgettable experience to us.
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On a final note, we really hope that researchers and professionals in fields related
to Advanced Control and Diagnosis may find in this proceedings volume valuable
references, capable of inspiring their work towards new brilliant achievements.

Bologna, Italy Elena Zattoni
Ferrara, Italy Silvio Simani
Ancona, Italy Giuseppe Conte

June 2021
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