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Description:

The hybridization of different techniques is very often the only solution to modelling and
controlling complex systems. This approach allows to split the problem goals and to use different
methods to address each part. Parametric, analytic and other classical techniques provide simple
and fast models, but whose accuracy may not be good enough. On the other hand, methods based
on artificial intelligence may better fit the real behaviour of the system or find more efficient control
solutions but can be very demanding in terms of computational requirements. Hybridization of
different techniques allows exploiting the best of both worlds providing more accurate models with
less computational complexity.

The aim of this special session is to provide a platform for researchers, engineers, and
industrial professionals from different fields to share and exchange their innovative ideas, research
results and experiences in the hybridization of techniques applied to modelling and control of
complex electromechanical systems. Contributions to this special session are welcome to present
and discuss novel methods, algorithms, control techniques, frameworks, architectures, platforms,
and applications.

Topics of interest include (but are not limited to):

e Modelling and identification by classic techniques combined with intelligent techniques: physics
informed neural networks (PINN), linear identification and artificial intelligence, probabilistic
techniques and neural networks, etc.

e Hybridization of classic and intelligent control techniques: fuzzy and neuro control, reinforcement
learning, deep-learning control, intelligent-PID control, etc.

Combination of classical/intelligent and heuristic optimization techniques.
Applications of hybrid techniques for control of electromechanical systems such as renewable energy
systems, robotic systems, etc.

e Real-time implementation and experimental validation of hybrid control techniques: hardware-in-the-
loop, digital twins, embedded control, robustness and computational constraints.



Short CV of Each Organizer

Matilde Santos is currently Full Professor for System
Engineering and Automatic Control at the Computer Sciences
and Physics Faculties, University Complutense of Madrid
(UCM), Spain. She is a member of the European Academy of
Sciences and Arts, of the Council of the International Federation
of Automatic Control (IFAC) and vice-president of the Spanish
Committee of Automatic Control (CEA).

She has published many papers in international scientific
journals and several book chapters. She has supervised more
than 15 PhDs. She has worked on several national, European
and international research projects, leading some of them. She
got several national and international awards. She serves as
Associate Editor for different scientific journals. She has been
involved in several international conferences.

Her current research interests include application of artificial
intelligence techniques to different fields, mainly focus on
intelligent control, modelling and simulation, wind energy

Jesus Enrique Sierra is currently Associate Professor for System
Engineering and Automatic Control at the High Polytechnical
School, University of Burgos (UBU), Spain. He received his
M.Sc. degrees in Electronics and Telecommunications from the
University of Valladolid (UVA) in 2007 and 2015 respectively, his
M.Sc degree in Control Engineering from the National University
for Distance Education (UNED) in 2014, and his Ph.D in
Computer Science in 2019. Since 2012 he has been with the
University of Burgos. He is the director of the Joint Research
Unit UBU-Michelin on Automation and Smart Industry. He has
been principal researcher in more than 15 research projects. In
addition, his professional experience includes almost 15 years
working as researcher and software & hardware engineer in
several companies. His major research interests are: Intelligent
Control, Robotics, Signal Processing, Modeling, Simulation, and
Wind energy.

Maria Tomas-Rodriguez is currently Associate Professor of
Automatic Control and Systems Engineering at the Department
of Computer Architecture and Automation, Universidad
Complutense de Madrid (UCM), Spain. She holds an MSc and
a PhD in Control Engineering from the University of Sheffield.
She has developed her academic career over two decades at
various institutions including Imperial College London and City
University. Her research interests focus on nonlinear dynamical
systems, stability and vibration analysis, passive and active
control techniques, and their application to mechanical
engineering systems. She has authored more than 30 articles in
international peer-reviewed journals, over 40 international
conference contributions and several book chapters. She has
participated in national and international research projects,
collaborates with European research groups, serves as reviewer
for EU funding agencies and high-impact journals, and is
involved in international conferences as organiser, session chair
and invited speaker.




