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Preface

Since the end of the 1980s, technical diagnostics has been an area of great scientific
interest and intensive research. It covers many already well-established topics as
well as new developments in the fields of control and systems engineering, robotics,
transport and mobile systems, the automotive and aerospace industries, as well as
applied mathematics and statistics, decision-making sciences, signal processing,
modeling, and artificial intelligence. Over the last three decades, the number of
applications of various methods of fault diagnosis in computer science, medicine,
and in industrial fields (electronic, electrical, mechanical, chemical) has increased
significantly. In addition, the rapidly increasing complexity of industrial automation
and the need to ensure reliability and safety at the highest possible level require
continuous research and development of innovative approaches to diagnostics of
failures and faults.

This book contains selected papers presented at the 15th International
Conference on Diagnostics of Processes and Systems (DPS), held in Chmielno
(near Gdańsk, Pomerania) on September 5–7, 2022. The conference (http://
dps2022.konsulting.gda.pl/) was organized by the Gdańsk University of
Technology, the Faculty of Electronics, Telecommunications and Informatics, the
Department of Robotics and Decision Systems, with the support of the Warsaw
University of Technology, and the University of Zielona Góra.

The series of DPS conferences has been gathering people interested in the
subject of industrial process diagnostics, computer control systems, and expert
systems as well as process monitoring for many years (since 1996). It is a meeting
place for experts in the field of fault-tolerant diagnostics and control, researchers
proposing new methods and technologies, users of control and IT systems, as well
as representatives of industry and enterprises dealing with safety, security, envi-
ronmental monitoring, signal processing, medical diagnostics, and the development
and maintenance of safe and secure systems and software.

The previous conferences took place in Podkowa Leśna (1996), Łagów Lubuski
(1997), Jurata (1998), Kazimierz Dolny (1999), Łagów Lubuski (2001),
Władysławowo (2003), Rajgród (2005), Słubice (2007), Gdańsk (2009), Zamość
(2011), and Łagów Lubuski (2013), Ustka (2015), Sandomierz (2017), and Zielona
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Góra (2020) and attracted a large number of participants and internationally rec-
ognized speakers. In fact, the conference series is a two-year continuation of annual
conferences on Diagnostics of Industrial Processes organized in the years 1996–
1999 by the three Polish universities.

The series of conferences is an excellent forum for the exchange of knowledge
and experience and sharing solutions in the academic and industrial environment.
An important task of this forum is the integration of scientists and engineers from
various industries, as well as producers of hardware and software for computer
control and diagnostic systems.

The thematic scope of the DPS conference corresponds with the IFAC symposia
on Fault Detection, Supervision and Safety of Technical Processes
(SAFEPROCESS), as well as the international conference on Control and
Fault-Tolerant Systems (SysTol).

From the outset, there are several main themes of DPS interest: (i) fault detec-
tion, isolation, and identification; (ii) fault-tolerant control systems; (iii) process
safety, quality, and reliability; (iv) medical diagnostics; (v) general methodologies
based on mathematical modeling, parameter identification and state estimation,
qualitative models, statistical and signal processing, artificial intelligence, fuzzy
logic and rough sets, expert systems, neural networks; and (vi) industrial applica-
tions of diagnostics in fault-tolerant problems, safety, monitoring and alarming,
quality control, computer systems and networks, diagnostic software, software
reliability, medicine and therapy, environment protection, production control, and
other industries such as chemistry, electronics, and power systems.

This book is divided into six parts:

I. Artificial intelligence in medicine
II. Cybersecurity
III. Artificial neural networks
IV. Fault detection
V. Systems modeling
VI. Adaptive, robust, and FTC systems.

I sincerely thank all the participants and the reviewers of the articles from the
International Program Committee for their personal scientific contributions to the
conference. I extend special appreciation to the authors of the accepted articles that
are published in this collective book by Springer, as well as to the speakers of the
plenary and semi-plenary lectures:

• Vicenç Puig, Automatic Control Department and Institut de Robòtica i
Informàtica Industrial, Universitat Politècnica de Catalunya (ES): Security and
Safety of Cyberphysical Systems

• Péter Bauer, Institute for Computer Science and Control, ELKH (HU): The
“sense and avoid” aircraft system based on a monocular camera as the last
chance to prevent accidents
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• Eduardo F. Camacho, Department of System and Automation Engineering,
University of Seville (ES): Distributed model predictive control of solar power
plants

• Lizeth Torres, Instituto de Ingeniería, Universidad Nacional Autónoma de
México (MX): Hydroinformatics tools for the diagnosis and monitoring of
water networks

• Janusz Zalewski, Professor Emeritus of Software Engineering, Florida Gulf
Coast University, Ft. Myers, Florida; Professor of Informatics, Ignacy Mościcki
State Professional College (US): Fundamental concepts of modeling computer
security in cyberphysical systems

• Michał Bartyś, Institute of Automatic Control and Robotics, Warsaw University
of Technology (PL): Are logically correct fault diagnoses always consistent?

• Witold Byrski, Department of Automatic Control and Robotics, Faculty of
Electrical Engineering, Automatics, Computer Science and Biomedical
Engineering, AGH University (PL): Virtual sensor algorithms using advanced
signal processing in moving windows for a model-based approach in FDI
systems

• Maciej Bobowicz, Department of Radiology, Medical University of Gdansk
(PL): The aspects of credibility and responsibility of medical AI solutions from
the clinician’s perspective.

July 2022 Zdzisław Kowalczuk
International Program Committee,

Chairman of DPS 2022
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