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Preface

We are proud to present the set of final accepted papers for the 16th edition of the
IWANN conference - the International Work-Conference on Artificial Neural
Networks - held online during June 16–18, 2021. Unfortunately, the 2021 edition of the
conference had to be carried out remotely due to the consequences of the COVID-19
pandemic, but interactive digital platforms were used to preserve the participatory
climate of previous editions.

IWANN is a biennial conference that seeks to provide a discussion forum for
scientists, engineers, educators, and students about the latest ideas and realizations in
the foundations, theory, models, and applications of hybrid systems inspired by nature
(neural networks, fuzzy logic, and evolutionary systems) as well as in emerging areas
related to these topics. As in previous editions of IWANN, this year’s conference
aimed to create a friendly environment that could lead to the establishment of scientific
collaborations and exchanges among attendees. The proceedings include all the com-
munications presented at the conference. Extended versions of selected papers will also
be published in special issues of relevant journals (such as PeerJ Computer Science and
Neural Proccesing Letters).

Since the first edition in Granada (LNCS 540, 1991), the conference has evolved
and matured. The list of topics in the successive Call for Papers has also evolved,
resulting in the following list for the present edition:

1. Mathematical and theoretical methods in computational intelligence: mathe-
matics for neural networks; RBF structures; self-organizing networks and methods;
support vector machines and kernel methods; fuzzy logic; and evolutionary and
genetic algorithms.

2. Neurocomputational formulations: single-neuron modeling; perceptual modeling;
system-level neural modeling; spiking neurons; and models of biological learning.

3. Learning and adaptation: adaptive systems; imitation learning; reconfigurable
systems; and supervised, non-supervised, reinforcement, and statistical algorithms.

4. Emulation of cognitive functions: decision-making; multi-agent systems; sensor
mesh; natural language; pattern recognition; perceptual and motor functions (visual,
auditory, tactile, virtual reality, etc.); robotics; and planning motor control.

5. Bio-inspired systems and neuro-engineering: embedded intelligent systems;
evolvable computing; evolving hardware; microelectronics for neural, fuzzy, and
bioinspired systems; neural prostheses; retinomorphic systems; brain-computer
interfaces (BCI) nanosystems; and nanocognitive systems.

6. Advanced topics in computational intelligence: intelligent networks;
knowledge-intensive problem-solving techniques; multi-sensor data fusion using
computational intelligence; search and meta-heuristics; soft computing; neuro-fuzzy
systems; neuro-evolutionary systems; neuro-swarm; and hybridization with novel
computing paradigms.



7. Applications: expert systems; image and signal processing; ambient intelligence;
biomimetic applications; system identification, process control, and manufacturing;
computational biology and bioinformatics; parallel and distributed computing;
human computer interaction, internet modeling, communication and networking;
intelligent systems in education; human-robot interaction; multi-agent systems; time
series analysis and prediction; and data mining and knowledge discovery.

At the end of the submission process, and after a careful peer review and evaluation
process (each submission was reviewed by at least 2, and on average 2.8, Program
Committee members or additional reviewers), 85 papers were accepted for oral pre-
sentation, according to the reviewers’ recommendations.

During IWANN 2021, several special sessions were held. Special sessions are a
very useful tool for complementing the regular program with new and emerging topics
of particular interest for the participating community. Special sessions that emphasize
multi-disciplinary and transversal aspects, as well as cutting-edge topics are especially
encouraged and welcome, and in this edition of IWANN 2019 comprised the
following:

– SS01: Agent-based Models for Policy Design Towards a More Sustainable World.
Organized by Amparo Alonso-Betanzos, Bertha Guijarro-Berdiñas, Noelia
Sánchez-Maroño, and Alejandro Rodríguez-Arias

– SS02: Convolutional Neural Networks: Beyond Traditional Solutions.
Organized by Irina Perfilieva, Jan Platos, and Jan Hula

– SS03: Quality Control Charts Based on Imprecise Information.
Organized by Gholamreza Hesamian

– SS04: Neural Networks for Time Series Forecasting.
Organized by Grzegorz Dudek

– SS05: Randomization in Deep Learning.
Organized by Claudio Gallicchio, Massimo Panella, and Ponnuthurai Nagaratnam
Suganthan

– SS06: Intelligent Computing Solutions for SARS-CoV-2 COVID-19 (INClutions
COVID-19).
Organized by Carmen Paz Suárez Araujo and Juan Luis Navarro Mesa

– SS07: Multi-valued Cognitive Intelligence.
Organized by Prem Kumar Singh

– SS08: Meta-learning and Other Automatic Learning Approaches in Intelligent
Systems.
Organized by Rashedur M Rahman, Ahsanur Rahman, Tanzilur Rahman, Shafin
Rahman, Luis Garcia, and Ali Cheraghian

– SS09: New Advances in Artificial Intelligence for Green Computing.
Organized by Antonello Rosato and Massimo Panella

– SS10: Attentive Models and Visual Attention in Computer Vision and AI.
Organized by Lorenzo Baraldi and Marcella Cornia

– SS11: Biosignals Processing.
Organized by Antonio Fernandez-Caballero, Roberto Sánchez-Reolid, and Beatriz
García-Martínez
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– SS12: Information Fusion in Deep Learning for Biomedicine.
Organized by Miguel Atencia, Francisco Veredas, and Ruxandra Stoean

In this edition of IWANN, we were honored to have the presence of the following
invited speakers:

1. Pierre Baldi, University of California, Irvine, USA
2. Jeanna Matthews, Division of Mathematics and Computer Science, Clarkson

University, USA
3. Davide Anguita, University of Genova, Italy

It is important to note that, for the sake of consistency and readability of the book,
the presented papers are not organized as they were presented in the IWANN 2021
sessions but classified under 13 chapters. The organization of the papers is in two
volumes arranged basically following the topics list included in the Call for Papers. The
first volume (LNCS 12861), entitled Advances on Computational Intelligence, IWANN
2021, Part I, is divided into seven main parts and includes contributions on

1. Information Fusion in Deep Learning for Biomedicine
2. Intelligent Computing Solutions for SARS-CoV-2 COVID-19 (INClutions

COVID-19)
3. Advanced Topics in Computational Intelligence
4. Biosignals Processing
5. Deep Learning
6. Meta-learning and Other Automatic Learning Approaches in Intelligent Systems
7. Artificial Intelligence and Biomedicine

The second volume (LNCS 12862), entitled Advances on Computational Intelli-
gence, IWANN 2021, Part II, is divided into six main parts and includes contributions
on

1. Convolutional Neural Networks: Beyond Traditional Solutions
2. Bio-inspired Systems and Neuro-Engineering
3. Agent-based Models for Policy Design Towards a More Sustainable World
4. Randomization in Deep Learning
5. Neural Networks for Time Series Forecasting
6. Applications in Artificial Intelligence

The 16th edition of the IWANN conference was organized by the University of
Granada, the University of Malaga, and the Polytechnical University of Catalonia,
Spain.

We would also like to express our gratitude to the members of the different com-
mittees for their support, collaboration, and good work. We specially thank our
Steering Committee (David Anguita, Andreu Catalá, Marie Cotrell, Gonzalo Joya,
Kurosh Madani, Madalina Olteanu, Ignacio Rojas, and Ulrich Rückert), the Technical
Assistant Committee (Miguel Atencia, Francisco García-Lagos, Luis Javier Herrera,
and Fernando Rojas), the Program Committee, the reviewers, invited speakers, and
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special session organizers. Finally, we want to thank Springer and especially Ronan
Nugent, Alfred Hofmann, and Anna Kramer for their continuous support and
cooperation.

June 2021 Ignacio Rojas
Gonzalo Joya
Andreu Catala

The original version of the book was revised: the affiliations of Gonzalo Joya and
Andreu Català as well as the last name of Andreu Català were not correct. This is now
corrected. The correction to the book is available at
https://doi.org/10.1007/978-3-030-85030-2_51
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