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Preface

The 12th International Workshop on Fuzzy Logic and Applications, WILF 2018, held
in Genoa, Italy during September 6–7, 2018, covered topics related to theoretical,
experimental, and applied fuzzy techniques and systems with emphasis on fuzzy
decision-making.

This event represents the pursuance of an established tradition of biannual inter-
disciplinary meetings. The previous editions of WILF have been held in Naples (1995),
Bari (1997), Genoa (1999), Milan (2001), Naples (2003), Crema (2005), Camogli
(2007), Palermo (2009), Trani (2011), Genoa (2013), and Naples (2016). Each event
has focused on distinct main thematic areas of fuzzy logic and related applications.
From this perspective, one of the main goals of the WILF workshops series is to bring
together researchers and developers from both academia and high-tech companies and
foster multidisciplinary research.

September 6, 2018, was the first anniversary of Lotfi A. Zadeh’s death. On that day,
WILF 2018 included a round table entitled “Zadeh and the Future of Fuzzy Logic”
aimed at emphasizing what tools based on fuzzy sets and fuzzy logic are available
today to address the technological challenges of today’s society of big data and which
others deserve to be further developed for this purpose.

After a rigorous peer-review process, we selected 16 high-quality manuscripts from
the submissions received from all Europe. These were accepted for presentation at the
conference and are published in this volume. In addition to regular papers, this volume
comprises also a tutorial and the short abstracts of the contributions to the round table.

The success of this workshop is to be credited to the contribution of many people, in
particular to the Program Committee members for their commitment to providing
high-quality, constructive reviews, to the keynote speakers Antonio Di Nola
(University of Salerno, Italy) and Jon Garibaldi (The University of Nottingham, UK),
to the tutorial presenters Davide Ciucci (University of Milano-Bicocca, Italy) and
Corrado Mencar (University of Bari, Italy), and to the local Organizing Committee for
the support in the organization of the workshop events.

September 2018 Robert Fullér
Silvio Giove

Francesco Masulli



Organization

WILF 2018 was jointly organized by the DIBRIS, University of Genoa, Italy, the
INNS, International Neural Network Society, SIG Italy, and the SIREN, Italian Neural
Networks Society.

Conference Chairs

Robert Fullér Óbuda University, Budapest, Hungary
Silvio Giove Ca’ Foscari University of Venice, Italy
Francesco Masulli University of Genoa, Italy

Tutorial Chair

Marco Viviani University of Milan Bicocca, Italy

Program Committee

Jose M. Alonso University of Santiago de Compostela, Spain
Plamen Angelov Lancaster University, UK
Sansanee Auephanwiriyakul Chiang Mai University, Thailand
Valentina Emilia Bălaş Aurel Vlaicu University of Arad, Romania
Humberto Bustince Public University of Navarra, Pamplona, Spain
Christer Carlsson Åbo Akademi University, Finland
Giovanna Castellano University of Bari, Italy
Oscar Castillo Tijuana Institute of Technology, Mexico
Shyi-Ming Chen National Taiwan University of Science and

Technology, Taiwan
Célia Da Costa Pereira University of Nice Sophia Antipolis, France
Scott Dick University of Alberta, Canada
Jonathan M. Garibaldi University of Nottingham, UK
Janusz Kacprzyk Polish Academy of Sciences, Poland
Donald Kraft Louisiana State University, USA
Vladik Kreinovich University of Texas at El Paso, USA
Pedro Melo-Pinto CITAB, UTAD, Portugal
Javier Montero Universidad Complutense de Madrid, Spain
Silvia Muzzioli University of Modena and Reggio Emilia, Italy
Henri Prade IRIT, CNRS, France
Marek Reformat University of Alberta, Canada
Alexander Shostak University of Latvia, Latvia
Eulalia Szmidt Polish Academy of Sciences, Poland
Andrea Tettamanzi University of Nice Sophia Antipolis, France



Jun Yoneyama Aoyama Gakuin University, Japan
Hans-Jürgen Zimmermann RWTH Aachen University, Germany

Scientific Secretariats

Alberto Cabri University of Genoa, Italy
Zied Mnasri University Tunis El Manar UTM, Tunisia
Stefano Rovetta University of Genoa, Italy

WILF Steering Committee

Antonio Di Nola University of Salerno, Italy
Francesco Masulli University of Genoa, Italy
Gabriella Pasi University of Milano Bicocca, Italy
Alfredo Petrosino University of Naples Parthenope, Italy

Financing Institution

DIBRIS, University of Genoa, Italy

VIII Organization



Contents

Advances in Fuzzy Logic Theory

Machine Learning for an Adaptive Rule Base. . . . . . . . . . . . . . . . . . . . . . . 3
Michal Jalůvka and Eva Volna

Data-Driven Induction of Shadowed Sets Based on Grade of Fuzziness . . . . . 17
Dario Malchiodi and Anna Maria Zanaboni

Test-Cost-Sensitive Quick Reduct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Alessio Ferone, Tsvetozar Georgiev, and Antonio Maratea

On the Problem of Possibilistic-Probabilistic Optimization with Constraints
on Possibility/Probability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

Alexander Yazenin and Ilia Soldatenko

Any F-Transform Is Defined by a Powerset Theory. . . . . . . . . . . . . . . . . . . 55
Jiří Močkoř

Soft Clustering: Why and How-To . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Stefano Rovetta and Francesco Masulli

Recent Applications of Fuzzy Logic

A Cloud Fuzzy Logic Framework for Oral Disease Risk Assessment. . . . . . . 85
Gloria Gonella, Elisabetta Binaghi, Alberto Vergani, Irene Biotti,
and Luca Levrini

A Fuzzy Rule-Based Decision Support System for Cardiovascular
Risk Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Gabriella Casalino, Giovanna Castellano, Ciro Castiello,
Vincenzo Pasquadibisceglie, and Gianluca Zaza

Enhancing the DISSFCM Algorithm for Data Stream Classification . . . . . . . 109
Gabriella Casalino, Giovanna Castellano, Anna Maria Fanelli,
and Corrado Mencar

Fuzzy Similarity-Based Hierarchical Clustering for Atmospheric
Pollutants Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

F. Camastra, A. Ciaramella, L. H. Son, A. Riccio, and A. Staiano

A Neuro-Fuzzy Approach to Assess the Soft Skills Profile of a PhD . . . . . . . 134
Antonia Azzini, Stefania Marrara, and Amir Topalovic



Fuzzy Decision Making

Two SMART Fuzzy Aggregation Operators . . . . . . . . . . . . . . . . . . . . . . . . 151
Andrea Capotorti and Gianna Figà-Talamanca

Towards a Fuzzy Index of Skewness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
Silvia Muzzioli, Luca Gambarelli, and Bernard De Baets

Grading by Committees: An Axiomatic Approach . . . . . . . . . . . . . . . . . . . . 176
Marta Cardin and Silvio Giove

Minimum of Constrained OWA Aggregation Problem
with a Single Constraint. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

Lucian Coroianu and Robert Fullér

An Alpha-Cut Evaluation of Interval-Valued Fuzzy Sets for Application
in Decision Making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Luca Anzilli and Gisella Facchinetti

Tutorial

Paving the Way to Explainable Artificial Intelligence with Fuzzy
Modeling: Tutorial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Corrado Mencar and José M. Alonso

Round Table: Zadeh and the Future of Fuzzy Logic

The Fuzzy Logic Gambit as a Paradigm of Lotfi’s Proposals . . . . . . . . . . . . 231
Marco Elio Tabacchi and Settimo Termini

How Best to Design Fuzzy Sets and Systems: In Memory
of Prof. Lotfi A. Zadeh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236

Plamen Angelov

Some Thoughts About Appealing Directions for the Future of Fuzzy
Theory and Technologies Along the Path Traced by Lotfi Zadeh . . . . . . . . . 240

Dario Malchiodi

From Zadeh’s Computing with Words Towards eXplainable
Artificial Intelligence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

Jose M. Alonso

Looking at the Branches and Roots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249
Corrado Mencar

Deep Neural Networks and Explainable Machine Learning. . . . . . . . . . . . . . 253
Antonio Maratea and Alessio Ferone

X Contents



Fuzzy Models for Big Data Mining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257
Pietro Ducange

The Challenges of Big Data and the Contribution of Fuzzy Logic . . . . . . . . . 261
Francesco Masulli and Stefano Rovetta

The Future of Fuzzy Sets in Finance: New Challenges in Machine Learning
and Explainable AI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

Silvia Muzzioli

New Trends of Fuzzy Systems: Fintech Applications. . . . . . . . . . . . . . . . . . 269
Antonia Azzini, Stefania Marrara, and Amir Topalović

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273

Contents XI


	Preface
	Organization
	Contents



