EUSFLAT 2023 - AGOP 2023

13th Conference of | 12th International
the European Society | Summer School on
for Fuzzy Logic | Aggregation Operators

September 4-8, Palma, Spain

BOOK OF ABSTRACTS







D . .
Universitat
H E de les Illes Balears
1A

EUSFLAT 2023-PALMA | ¢®september2023
BACK TO THE ROOTS

Book or ABsTrACTS

EUSFLAT 2023 ano AGOP 2023

SepTEMBER 4—8, PaLMa, Spamv

131ta ConrerENCE OF THE EurorPEAN Sociery ror Fuzzy Locic
121 InTERNATIONAL SuMMER ScHooL on AcerEGcaTiON OPERATORS

SCOPA

EUROPEAN SOCIETY
FOR FUZZY LOGIC
AND TECHNOLOGY

Epirors: Seastia Massaner, Susana Montes, Danter Ruiz-Acuera ano Manuer Gonzarez-Hmavco






Universitat

de les Illes Balears

EUSFLAT 2023'PAI.MA 4-8 September 2023
BACK TO THE ROOTS

Book or ABsTrACTS

EUSFLAT 2023 ano AGOP 2023

SeptEMBER 4—8, PaLMa, Spamv

131ta ConrerENCE OF THE EurorPEAN Sociery ror Fuzzy Locic
121 InTERNATIONAL SuMMER ScaooL on AcerEGaTiION OPERATORS

EUROPEAN SOCIETY
FOR FUZZY LOGIC
AND TECHNOLOGY

Epirors: Seastia Massaner, Susana Montes, Danter Ruiz-Acuera ano Manuver Gonzarez-Hmavco



© of text: the authors, 2023
© of edition: SCOPIA Research Group. Universitat de les llles Balears, 2023

First Edition: September, 2023

Edited by: SCOPIA Research Group. Universitat de les llles Balears.
Campus Universitari
Ctra. de Valldemossa, Km 7.5, E-07122 Palma (llles Balears), Spain
http://scopia.uib.eu

ISBN: 978-84-09-52808-0

DL: PM 01076-2023

Printed in Spain

All rights reserved. No part of this publication or the cover may be reproduced in whole or
in part, or compiled in a computer system, or transmitted in any form or by any means,

electronic, mechanical, photo-copying, recording or otherwise, in any form, without the prior
permission of the copyright holders.



Preface

Almost 24 years ago, the 1999 EUSFLAT-ESTYLF Joint Conference was held in Palma. This conference, which
took place from September 22 to 25, 1999, was organized by the University of the Balearic Islands and the
European Society for Fuzzy Logic and Technology (IEUSFLAT) and it was the first edition of the conferences
of this society, after its foundation that same year. After the success of the first edition, this conference
has been organized every two years in many European towns. Namely, Leicester (United Kingdom), Zittau
(Germany), Barcelona and Gijon (Spain), Ostrava and Prague (Czech Republic), Lisbon (Portugal), Aix-Les-
Bains (France), Milano (Italy), Warsaw (Poland) and Bratislava (Slovak Republic) have been the venue for
subsequent editions. Now, on the eve of the 25th anniversary, it is time for the EUSFLAT conference to
return to its origins, back to its roots.

The world has changed a lot since 1999. However, some facts remain stable. The aim of the conference,
in line with the mission of the EUSFLAT Society, is to bring together theoreticians and practitioners working
on fuzzy logic, fuzzy systems, soft computing, and related areas and to provide for them a platform for the
exchange of ideas, discussing newest trends and networking. During these years and due to the successful
development of fuzzy logic and the corresponding technology, interest in fuzzy logic has been growing steadily,
and the EUSFLAT conference has been the main European conference in this scientific field. However, despite
being a predominantly European conference, many researchers from other continents attend the EUSFLAT
conferences edition after edition, recognizing that they constitute a reference point every two years for
important advances in the lines of research associated with this field. In the specific case of the Balearic
Islands, it should be noted that since the late 1980s an intense research in fuzzy logic has been developed
within the framework of the research group led by Gaspar Mayor and Joan Torrens, who are now happily
retired. The new generation took the baton and the responsibility of organizing this edition of the EUSFLAT
conference.

This 2023 edition of the EUSFLAT conference was co-located for the second time with two traditional
events, namely with AGOP 2023 - International Summer School on Aggregation Operators; and with FQAS
2023 - International Conference on Flexible Query Answering Systems. We would like to express our thanks
to the management of these events for sharing the vision of the joint multiconference. Special mention
should be given to the AGOP summer school, with which these proceedings are shared. The AGOP summer
school is organized biannually by the AGOP working group of EUSFLAT, reaching this year its 12th edition
after its birth in 2001 in Oviedo (Spain). This event focuses on aggregation functions, a family of operators
which have numerous applications, including, but not limited to, data fusion, statistics, image processing
and decision making.

Therefore, this volume constitutes the book of abstracts of the 13th Conference of the European Society
for Fuzzy Logic and Technology (EUSFLAT) and the 12th International Summer School on Aggregation Oper-
ators (AGOP). The works included in the book of abstracts have been subject to a thorough review process
by at least two highly qualified peer reviewers, by using a single-blind process. The volume contains very
attractive and up-to-date topics in fuzzy logic and related fields, which will result in significant interest of
the international research communities active in the covered areas. Special gratitude is due to the extremely
relevant role of the organizers of the special sessions. Thanks to their vision and hard work, we have been
able to collect many papers on focused topics which we are sure will result, during the conference, in very
interesting presentations and stimulating discussions at the sessions. It should be noted that for EUSFLAT
and AGOP 2023, 71 full papers and 90 abstracts (161 submissions in total) were submitted from which 61
full papers have been accepted.

Finally, we would like to express our gratitude to all chairs and the organizing team for making these
conferences possible. We believe that we will experience an excellent and unforgettable conference. We hope
that you enjoyed it and that it brought home many new fruitful ideas for your research, and also that you
enjoyed this beautiful island, Mallorca, the largest island in the Balearic Islands, set in of the Mediterranean
Sea, with its great beaches, amazing atmosphere and cultural richness.

September 2023 Sebastia Massanet
Susana Montes
Daniel Ruiz-Aguilera

Manuel Gonzalez-Hidalgo



Table of Contents

I Invited Talks

Construction and representation of associative functions.......... ... ... ... .. ... .. ... ......
Andrea Mesiarovd-Zemdnkouvd

Identifying Misinformation Online: Open Issues and Challenges. . ............ ... ... ... .......

Gabriella Pasi

Fuzzy relational compositions as powerful, comprehensible, and easy-to-construct models for
diSEINCt PUTPOSES . . oot
Martin Stepnicka

Generalizations of Choquet and Sugeno integrals for fusion of data with uncertainty .............
Javier Ferndndez

Fuzzy measures for metric learning and data-driven models ............. ... ... ... ... ......
Vicen¢ Torra

I EUSFLAT General Track

Fuzzy Conversational Character Computing . .. ... .. ... . .
Sophie Hundertmark and Edy Portmann

Forecasting of streamflow for the Arga river passing through Pamplona some hours in advance . ...
Ismael Moreno Lasa, Peio Oria Iriarte, and Humberto Bustince

Systems of Fuzzy Relational Equations and Partially Defined Inputs .. .........................
Nhung Cao and Martin Stepnicka

Comparing Measures of Entropy in Interval-Valued Fuzzy Sets ........... ... ... ... .. .......

S. Cubillo, L. Magdalena, C. Torres-Blanc, J. Martinez-Mateo, and G. Sdnchez-Torrubia

Time series aggregation in labelled fuzzy time series .......... ... ... ... ... .. ... .. ... ...,

L. Rodriguez-Benitez, J. Moreno-Garcia, F. Castillo-Herrera, J. Liu, L. Jimenez-Linares

Krzysziof Dyczkowski, Barbara Pekala, Piotr Grochowalski, Dawid Kosior, Dorota Gil, and Wojciech
Koziot

Criticism of the center of gravity defuzzification ....... ... . ... . ... . .. . . . . .

Michal Burda, Mirko Navara, and Martin gtzevpnié/ca

Detecting Radical Profiles on Social Media: A Fuzzy-Based Approach for Homeland Security . ... ...
Andres Montoro, Jared D.T. Guerrero-Sosa, Jose A. Olivas, Francisco P Komero, and Jesus
Serrano-Guerrero

A shared vision of similarity and inclusion measures for IVI'Ss . ........ ... ... ... .. ... .....
Mohammad Ojaghi, Agustina Bouchet, Irene Marifias-Collado, and Susana Montes

Explainable crowd decision making methodology . ........ .. ... ... ... ...
Cristina Zuheros, Eugenio Martinez-Cdamara, Enrique Herrera-Viedma, Iyad A. Katib, and Francisco
Herrera

Comparison between Fuzzy and Neuro-Fuzzy Inference Systems in Cloud Computing Scheduling . . . .
Francisco Javier Maldonado Carrascosa, Antonio Jiménez Sdnchez, Sebastidn Garcia Galdn, José

Enrigue Murioz Expésito, Doraid Seddiki, and Adam Marchewka



XII Organization

Optimized interpretability for Expert Virtual Machine Migrations among Data Centers using Fingrams
Doraid Seddiki, Antonio Jiménez Sdnchez, Francisco Javier Maldonado Carrascosa, Sebastidn
Garcia Galdn, José Enrique Munoz Expdsito, and Tomasz Marciniak

A generator of inclusion measures and embeddings for IVI'Ss .. ......... .. .. ... ... ...
Michaela Brutenicova, Agustina Bouchet, Susana Diaz-Vizquez, and Susana Montes

An Approach to Refine Time Series Forecast Aggregations Using Ranking Methods and k-Nearest
Neighbours . ..o

Pelayo Sudrez Dosantos, Aqustina Bouchet, Irene Marifias-Collado, and Susana Montes

General convolution operations ... ... ... e

Y. Cheng, B. Zhao, L. Zedam, and B. De Baets

Fuzzy Modeling in Solving Volterra Integral Equation with Weakly Singular Kernel ...............
Irina Perfilieva and Thi Minh Tam Pham

Performance of Methods for Detection of Structural Breaks in Time Series .......... ... ... ...
Phuong Truong and Vilem Novak

Exploring the Impact of Voter Preferences on the Kemeny Distance ...........................
Noelia Rico, Agustina Bouchet, and Irene Diaz

A metric to evaluate linguistic consensus-reaching processes. ........... ... ... .. .. ...

D. Garcia-Zamora, A Labella, R. M. Rodriguez, and L. Martinez

Selection of Circular Economy Indicators through a Large-scale Comprehensive Minimum Cost,
Consensus Model . .. ...

A Labella, D. Garcia-Zamora, R. M. Rodriguez, and L. Martinez

Similarities between General Type-2 Fuzzy Sets .. ... ... .

Redro Huidobro, Hani Hagras, Javier Andreu-Ferez, Humberto Bustince, and Fedro Alonso

On disimilarities between IVFSs defined from disimilarities between fuzzy sets. .................
Emilio Torres-Manzanera, Aqustina Bouchet, Susana Diaz-Vizquez, and Susana Montes

Interactive computbing . ... ... .

Jiri Kupka

Fuzzy rules weightening given by implicative GUHA quantifiers.............. ... ... ... ........
Martina Darikovd

On generalized quantifiers in multi-adjoint logic programming ...............................
Jestis Medina, José Antonio Torné-Zambrano

Closure Structures as fixed points of some Galois connections. ...............................

Manuel Ojeda-Herndndez, Inma P Cabrera, Faublo Cordero, and Emilio Munoz-Velasco

On the problem for ordering Z-numbers based on discrete fuzzy numbers ......................
Arnau Mir-Fuentes, Laura De Miguel, Sebastia Massanet, Arnau Mir, and Juan Vicente Riera

Parametrized Similarity Measure Based on Interpolative Boolean Algebra ......................
Ana Poledica, Favle Milosevié, Bratislav Fetrovié, and Ilija Antovié

On analysis of stochastic processes by higher degree F-transform . ........ ... ... ... ... ... ...

Holcapek Michal, Nguyen Linh, and Rico Agnés

Relational equations in the framework of Omega algebras ......... ... ... ... ... . ....
Andreja Tepavcevic

Eliciting perceptions on the proximities between linguistic terms through sliders ................
José Luis Garcia-Lapresta, Rodion Lurev, and David Pérez-Romdn

30

32

33

35

37

38

39

40

41

42

43

44

45

46

47

48

49

50



Organization XIII

An Approach of Solving Volterra Integro-Differential Equations Using Neural Networks . .......... 52
Zahra Alijani

III AGOP General Track

K-increasing functions and their properties ........ .. ... . . 55
Radko Mesiar, Anna Kolesdrovd, and Adam Seliga

Concordance measures - some new constructions .. ........ oottt 56
Radlko Mesiar, Anna Kolesdrovd, Ayyub Sheikhi

The Choquet integral based on conditional aggregation operators and sublinear means ........... 57
Stanislav Basarik, Lenka Halcinovd, and Mdria Slovinskd

Local linearity of aggregation and related functions ........... ... ... ... ... .. ... ... .. ... ... 58
Andrea Stuprianovd

Construction methods for triangular norms on bounded trellises. . ............................ 59
Lemnaouar Zedam and Bernard De Baets

Transformations and truncation of ordinal sums based on the three basic copulas ............... 60
Susanne Saminger-Platz, Anna Kolesdrovd, Adam Seliga, Radko Mesiar, and Erich Feter Klement

Monotonicity of binary operations: an unexplored territory ........... ... .. ... ... ... ... 61
Bernard De Baets and Lemnaouar Zedam

On the structure of the sets of binary lattice operations satisfying weaker forms of increasingness.. 62
Yuntian Wang, Lemnaouar Zedam, Bao Qing Hu, and Bernard De Baets

Exploring Vertex Representation and Cardinality of Aggregation Functions in Honeycomb-based

Polygonal Chains . . ... o 63
Grzegorz Mos

A model based on multiple one-period possibilistic Markov chains to simulate the tourist flow

generated by a cruise ship docked in Palma’s port ... ... . .. .. . 64
MD.M. Bibiloni-Temenias, José Guerrero, J.—J. Minana, and O. Valero

Ordinal sum of commutative semigroups on bounded lattices ................................ 65
Martin Kalina

Characterizing discrete (S, N)-implications generated from a non-smooth negation............... 66
Mare Munar, Sebastia Massanet, and Daniel Ruiz-Aguilera

Characterization and construction of the continuous completions of some pre-t-norms............ 67
Raquel Fernandez-Peralta, Sebastia Massanet, Andrea Mesiarovd-Zemdnkovd, and Arnau Mir

IV SSI: Interval uncertainty

Necessary and sufficient conditions for differentiability of interval-valued functions .............. 71
Beatriz Herndndez-Jiménez, Rafaela Osuna-Gémez, Tiago M. Da Costa, and Antonio Fascual-Acosta

Interval-based extensions of Nominal classification method and its application in disease diagnosis . 73
Debashree Guha, Soumita Guria, and Bapi Dutta

Nonrepresentable geometric means on interval values sets ............. ... ... ... ... ........ 75

Humberto Bustince, Pawel Drygas, and Antonio Rolddn Lépez de Hierro



X1V Organization

V SS2: Information fusion techniques based on aggregation functions,
preaggregation functions and their generalizations

A new approach to select the best method for a fuzzy rule based inference .....................
Asier Urio-Larrea, Gragaliz Dimuro, Giancarlo Lucca, Cedric Marco-Detchart, Francisco Javier
Fernandez, and Humberto Bustince

On appropriate ordered weighted averages for the aggregation of scores under uncertainty . ... ....
Josep Freixas

Application of [a, b]-aggregation functions in the problem of microarrays regression ensembling . . . .
Jan G. Bazan, Stanislawa Bazan-Socha, Urszula Bentkowska, Wojciech Gatka, Marcin Mrukowicz,
and Marcin Wielgos

On k-Lipschitzian pseudo-overlap and pseudo-grouping functions . ............................
Anderson Cruz, Rui Faiva, Helida Santos, Regivan Santiago, Benjamin Bedregal, Antonio I Rolddn
Lépez de Hierro, Javier Fernandez, and Humberto Bustince

Discrete gradient computation using moderate deviation functions ... ......... ... ... ... ......
Carlos Lopez-Molina, Mikel Ferrero-Jaurrieta, Jana Spirkovd, Marisol Gomez, and Humberto
Bustince

A first approach to deal with computable aggregations over random variables ............... ...
Juan Baz, Irene Diaz, Luis Garmendia, Daniel Gémez, Luis Magdalena, and Susana Montes

On the preservation of properties when aggregating random vectors and stochastic processes. . . . ..
Juan Baz, Irene Diaz, and Susana Montes

Improving the performance of a fuzzy rule-based classifier when tackling imbalanced classification
problems by applying aggregation and pre-aggregation functions. ........... .. ... .. ... .. ... ...

J. Sanz, M. Sesma-Sara, B. Pascual, and H. Zia

Distance transformations applied to membership degrees in fuzzy sets ........................
Laura De Miguel, Xabier Gonzalez-Garcia, Asier Urio-Larrea, Carlos Lopez-Molina, and Humberto
Bustince

Fusion of LiDAR and RGB images for tree detection ........ ... ... . ...
P Flores-Vidal, D. Gémez, J. T. Rodriguez, and J. Montero

Adjusting the Sugeno-like FG-functional concept and its application to fuzzy-rule based

classification SyStems . . . ... o e
Giancarlo Lucca, Jonata Wieczynski, Cedric Marco-Detchart, Tiago da Cruz Asmus, Heloisa de
Arruda Camargo, Helida Salles Santos, Eduardo Borges, Humberto Bustince, and G. Dimuro

Generalization of the ML TSK F'S model based on the Choquet integral for Multi-label Classification
Karina Condori, Julian Suarez, Giancarlo Lucca, Qiongdan Lou, Zhaohong Deng, Tiago C. Asmus,
Leonardo Emmendorfer, Humberto Bustince, and Gragaliz P Dimuro

Multivalued data fusion by means of a selection of maximal admissible permutations ............

Mikel Ferrero-Jaurrieta, Zdenko Takdc, Lubomira Horanskd, Radko Mesiar, Mdria Mindrova,

Javier Fernandez, and Humberto Bustince

Fuzzy equivalences and aggregation functions in data exploration ............................

Anna Krél, Wojciech Rzasa, and Piotr Grochowalski

Choosing admisible permutations . ........ ... .

Xabier Gonzdlez-Garcia, Mikel Ferrero-Jaurrieta, Lubomira Horanskd, Zdenko Takdé, and
Humberto Bustince

79

80

82

83

84

87

88

90

91

92

94

96

97

98



Organization

XV

VI SS3: Evaluative linguistic expressions, generalized quantifiers and
applications

Complexity and Universality of Evaluative Expressions ....... ... . ... . ... . ... ... . ....
Antoni Brosa-Rodriguez, Susana M. Campillo-Murioz, M. Dolores Jiménez-Lipez, and Adria
Torrens-Urrutia

VII SS4: Neural networks under uncertainty and imperfect information

Managing uncertainty in Deep Learning architectures through Interval-valued features .........

losu Rodriguez-Martinez", Xabier Gonzalez-Garcia®, Jonata Wieczynski', Francisco Herrera®,
Jdenko Takdc®, and Humberto Bustincet

Flood detection due to river overflowing using AL . ... ... ... .. . .. . .
Iiaki Pérez del Notario Lopez, Humberto Bustince Sola, and Feio Oria Iriarte

Fuzzy Partitions in Terms of Feature Maps of Reproducing Kernel Hilbert Spaces .. ..............
Irina Perfilieva

Feature uncertainty management using intervals in Recurrent Neural Networks ................
A. Indurain, M. Ferrero-Jaurrieta, Z. Tukdc, I Rodriqguez-Martinez, J. Fernandez, and H. Bustince

107

VIII SS5: Imprecision modeling and management in XAl systems

Optimizing performance and resiliency against small perturbations in classification problems
Javier Fumanal-Idocin', Humberto Bustince', Javier Andreu-Perez?>, and Hani Hagras®

Training hierarchical fuzzy systems to predict shipbreaking and shipbeaching on real world ILT data
Lynn Pickering, Victor Ciulei, Faul Merkx, Bernard De Baets, and Kelly Cohen

111

112

IX SS6: Recent trends in mathematical fuzzy logics

Join irreducible varieties of residuated lattices .. ....... .. .. . ..
Faolo Agliano and Sara Ugolini

A software for dealing with Gidel and Nilpontent Minimum logic ............. ... .. ... .......
Stefano Aguzzoli, Brunella Gerla, and Paolo Fantaleo

Fuzzy-tolerance based rough set approach for Feature Selection in Set-valued information system . .

Shivani Singh and Niladri Chatterjee

115

X SS7: Fuzzy graph-based models: theory and application

Fuzzy rough approximation operators and fuzzy relation equations ...........................

delena Ignjatovié, Tvan Stankovié, and Miroslav Cirié

XI SS9: Fuzzy implication functions

A new approach to subgroup discovery based on fuzzy implication functions ....................
Raquel Fernandez-FPeralta, Sebastia Massanet, and Balasubramaniam Jayaram

125



XVI Organization

On lattice structures on the set of Yager’s implications ........ ... ... . ... . ... ..., 126
Isabel Aguils, Vikash Kumar Gupta, Sebastia Massanet, Juan Vicente Riera, and Nageswara Rao
Vemuri

Some generating methods of Interval-valued Fuzzy Implications .............................. 127

Vikash Kumar Gupta, Sebastia Massanet, and Nageswara Rao Vemuri

On the monotonicity of Fuzzy Implications ... ...... .. ... . . . 128
Nageswara Rao Vemuri

XII SS10: New challenges and ideas in statistical inference and data analysis

Approximated Gibbs sampling for continuous fuzzy numbers............ ... ... ... .. .. ..., 131
Antonio Calcagni and Przemyslaw Grzegorzewski

XIII SS12: Representing and managing uncertainty: different scenarios,
different tools

Multi-class classification based on interval modelling for datasets with large number of conditional
AL DULES oo 135
Urszula Bentkowska, Wojciech Galka, Marcin Mrukowicz, and Aleksander Wojtowicz

On the resolution of optimization problems subject to bipolar fuzzy relation equations ........... 136

M. Eugenia Cornejo, David Lobo, and Jesiis Medina

A comprehensive study of value reducts and bireducts . ........ ... ... . L 137
M. Eugenia Cornejo, Fernando Chacén-Gomez, Jesiis Medina, and Eloisa Ramirez-Poussa

On the Granular Representation of Fuzzy Quantifier-Based Fuzzy Rough Sets ................... 138
Adnan Theerens and Chris Cornelis

A new algorithm for fuzzy rough rule induction with granular computing . . ..................... 139
Henri Bollaert, Chris Cornelis, Salvatore Greco, and Roman Stowinski

Independent subcontexts in the multi-adjoint concept lattice framework . ................... ... 140
Roberto G. Aragén, desiis Medina, and Eloisa Ramirez-Poussa

On the validity of attribute implications in concept lattices ............. ... ... ... ... ...... 141
M. Eugenia Cornejo, Jestiis Medina, and Francisco José Ocania

Connecting F'ormal Concept Analysis Theories. ........ ... .. . i 142
M. José Benitez-Caballero and desiis Medina

Author Index . . ... . 143



Selection of Circular Economy Indicators through a Large-scale
Comprehensive Minimum Cost Consensus Model

A. Labella, D. Garcia-Zamora, R. M. Rodriguez, and L. Martinez

Department of Computer Science, University of Jaén, Jaén, Spain

Since the publication of the first report on the Circular Economy (CE) in 2013, there has been a surge of
interest in the topic from both society and the business community. This has resulted in the development
of a substantial body of academic literature aimed at establishing principles that can serve as a theoretical
foundation for the CE concept. Governments are seeking to understand how organizations are transitioning
to the new production model. However, despite the efforts of researchers and companies to create effective
measurement systems, it remains challenging to determine which aspects to measure and how intensely
an organization is implementing the CE model. The existing measurement, proposals rely on costly and
time-consuming methodologies that combine different approaches [1]. To address this issue, we propose a
comprehensive consensus model for large-scale group decision-making, which minimizes costs and adjusts
experts’ initial preferences to obtain accurate measurements of indicators on which all parties can agree.
According to the agreement achieved and different rules, the indicators can be accepted or rejected. In this
sense, the use of fuzzy thresholds in the acceptance/rejection rules can provide a more flexible selection
process. Our research aims not only to provide a fast, useful, and accurate method for measuring CE but
also to demonstrate its benefits and effectiveness by comparing its performance to a real-world case in the
building industry.
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