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Preface

These are the proceedings of the 16th International Conference on Information Pro-
cessing and Management of Uncertainty in Knowledge-Based Systems, IPMU 2016.
The conference was held during June 20–24, 2016, in Eindhoven, The Netherlands:
one of the vibrant hi-tech hot spots of Europe. The IPMU conference is organized every
two years with the aim of bringing together scientists working on methods for the
management of uncertainty and aggregation of information in intelligent systems.

Since 1986, the IPMU conference has been providing a forum for the exchange of
ideas between theoreticians and practitioners working in these areas and related fields.
In addition to the many contributed scientific papers, the conference has in the past
attracted prominent plenary speakers, including the Nobel Prize winners Kenneth
Arrow, Daniel Kahneman, and Ilya Prigogine. Another important feature of the con-
ference is the presentation of the Kampé de Fériet Award for outstanding contributions
to the field of uncertainty and management of uncertainty. Past winners of this pres-
tigious award were Lotfi A. Zadeh (1992), Ilya Prigogine (1994), Toshiro Terano
(1996), Kenneth Arrow (1998), Richard Jeffrey (2000), Arthur Dempster (2002),
Janos Aczel (2004), Daniel Kahneman (2006), Enric Trillas (2008), James Bezdek
(2010), Michio Sugeno (2012), and Vladimir N. Vapnik (2014). This year, the recipient
was Joseph Y. Halpern from Cornell University, USA.

IPMU 2016 had a rich scientific program. Four invited overview talks (tutorials)
were given on the first day, identifying the challenges and discussing the various
methods in the field of information processing and the management of uncertainty.
Further, the program consisted of five invited plenary talks, 13 special sessions, 127
contributed papers that were authored by researchers from 34 different countries,
industry round tables, and discussion panels. The plenary presentations were given by
the following distinguished researchers: Chris Dyer (Carnegie Mellon University,
USA), Joseph Y. Halpern (Cornell University, USA), Katharina Morik (Technische
Universität Dortmund, Germany), Peter P. Wakker (Erasmus University Rotterdam,
The Netherlands), and Ronald R. Yager (Iona College, USA). All contributed papers
underwent the same review process and were judged by at least two reviewers; 90 %
of the papers were reviewed by three or more referees, and some papers by as many as
five referees. Furthermore, all papers were scrutinized by the program chairs, meaning
that each paper was studied by three to six independent researchers. The review process
also respected the usual conflict-of-interest standards, so that all papers received
blinded, independent evaluations.

Organizing a conference like IPMU 2016 is not possible without the assistance,
dedication, and support of many people and institutions. We want to thank our industry
sponsors, the institutional sponsors, and the material sponsors. Our sponsor chair, Paul
Grefen, did an excellent job in attracting the interest and support from industry for the
success of IPMU 2016. We are also particularly grateful to the organizers of sessions
on dedicated topics that took place during the conference—these special sessions have



always been a characteristic element of the IPMU conference. Special thanks go to Joao
Sousa, who helped evaluate and select the special session proposals. The help of the
members of the international Program Committee as well as multiple reviewers was
essential in safeguarding the scientific quality of the conference. The local Organizing
Committee is very grateful for the efforts of multiple student volunteers who provided
practical support during the conference.

Finally, we gratefully acknowledge the technical support of several organizations
and institutions, notably the IEEE Computational Intelligence Society, the European
Society for Fuzzy Logic and Technology (EUSFLAT), and the Netherlands Research
School for Information and Knowledge Systems (SIKS). Last, but not least, our
greatest gratitude goes to the authors who submitted their work and presented it at the
conference!

April 2016 Rui J. Almeida
Joao Paulo Carvalho
Marie-Jeanne Lesot

Anna M. Wilbik
Bernadette Bouchon-Meunier

Uzay Kaymak
Susana Vieira

Ronald R. Yager

VI Preface



Organization

General Chair

Uzay Kaymak Technische Universiteit Eindhoven, The Netherlands

Program Chairs

Joao Paulo Carvalho INESC-ID, Instituto Superior Técnico, Universidade
de Lisboa, Portugal

Marie-Jeanne Lesot LIP6 - Université Pierre et Marie Curie, Paris, France

Executive Directors

Bernadette
Bouchon-Meunier

LIP6 - Université Pierre et Marie Curie, CNRS, Paris,
France

Ronald R. Yager Iona College, USA

Finance Chair

Anna Wilbik Technische Universiteit Eindhoven, The Netherlands

Publicity Chair

Rui Jorge de Almeida Technische Universiteit Eindhoven, The Netherlands

Special Session Chair

João M.C. Sousa IDMEC, Instituto Superior Técnico, Universidade
de Lisboa, Portugal

Publication Chair

Susana Vieira IDMEC, Instituto Superior Técnico, Universidade
de Lisboa, Portugal

Sponsor Chair

Paul W.P.J. Grefen Technische Universiteit Eindhoven, The Netherlands



Local Organizing Committee

Uzay Kaymak Technische Universiteit Eindhoven, The Netherlands
Rui Jorge de Almeida Technische Universiteit Eindhoven, The Netherlands
Anna Wilbik Technische Universiteit Eindhoven, The Netherlands
Annemarie van der Aa Technische Universiteit Eindhoven, The Netherlands
Caro Fuchs Technische Universiteit Eindhoven, The Netherlands

International Advisory Board

Giulianella Coletti, Italy
Miguel Delgado, Spain
Mario Fedrizzi, Italy
Laurent Foulloy, France
Salvatore Greco, Italy
Julio Gutierrez-Rios, Spain
Eyke Hüllermeier, Germany
Anne Laurent, France
Luis Magdalena, Spain
Christophe Marsala, France

Benedetto Matarazzo, Italy
Manuel Ojeda-Aciego, Spain
Maria Rifqi, France
Lorenza Saitta, Italy
Olivier Strauss, France
Enric Trillas, Spain
Llorenç Valverde, Spain
José Luis Verdegay, Spain
Maria-Amparo Vila, Spain
Lotfi A. Zadeh, USA

Program Committee

Rui Jorge de Almeida
Michał Baczyński
Nalan Bastürk
Gleb Beliakov
Radim Belohlavek
Salem Benferhat
Jim Bezdek
Isabelle Bloch
Ulrich Bodenhofer
Piero Bonissone
Humberto Bustince
Guoqing Chen
Esma Nur Cinicioglu
Carlos Coello Coello
Oscar Cordon
Ana Colubi
Didier Coquin
Inés Couso
Keeley Crockett
Fabio Cuzzolin
Bernard De Baets

Guy De Tré
Sébastien Destercke
Marcin Detyniecki
Antonio Di Nola
Remco Dijkman
Didier Dubois
Fabrizio Durante
Francesc Esteva
Janos Fodor
David Fogel
Sylvie Galichet
Patrick Gallinari
Maria Angeles Gil
Lluis Godo
Fernando Gomide
Gil González Rodríguez
Michel Grabisch
Steve Grossberg
Przemysław
Grzegorzewski
Lawrence Hall

Francisco Herrera
Enrique Herrera-Viedma
Ludmilla Himmelspach
Kaoru Hirota
Janusz Kacprzyk
Uzay Kaymak
Cengiz Kahraman
Abraham Kandel
James Keller
Frank Klawonn
Erich Peter Klement
Laszlo Koczy
Vladik Kreinovich
Tomas Kroupa
Rudolf Kruse
Christophe Labreuche
Jérome Lang
Henrik Larsen
Mark Last
Weldon Lodwick
Edwin Lughofer

VIII Organization



Jean-Luc Marichal
Trevor Martin
Sebastian Massanet
Mylène Masson
Silvia Massruhá
Gilles Mauris
Gaspar Mayor
Jerry Mendel
Radko Mesiar
Ralf Mikut
Enrique Miranda
Javier Montero
Jacky Montmain
Serafín Moral
Zbigniew Nahorski
Yusuke Nojima
Vilem Novak
Hannu Nurmi
Nikhil Pal
Endre Pap
Simon Parsons
Gabriella Pasi
Witold Pedrycz

Irina Perfilieva
Fred Petry
Vincenzo Piuri
Olivier Pivert
Henri Prade
Anca Ralescu
Dan Ralescu
Mohammed Ramdani
Marek Reformat
Adrien Revault

d’Allonnes
Beloslav Riecan
Maria Dolores Ruiz
Thomas Runkler
Enrique Ruspini
Daniel Sanchez
Mika Sato-Ilic
Glen Shafer
Roman Słowinski
Grégory Smits
Joao Sousa
Pilar Sobrevilla
Martin Stepnicka

Umberto Straccia
Michio Sugeno
Eulalia Szmidt
Kay-Chen Tan
Bruno Teheux
Settimo Termini
Konstantin Todorov
Vicenc Torra
I. Burhan Turksen
Bülent Tütmez
Linda van der Gaag
Herman van Dijk
Barbara Vantaggi
Michel Verleysen
Thomas Vetterlein
Susana Vieira
Anna Wilbik
Sławomir Zadrożny
Hans-Jürgen

Zimmermann
Jacek Zurada

Additional Reviewers

Cristina Alcalde
Alessandro Antonussi
Louis Aslett
Edurne Barrenechea
Maciej Bartoszuk
Fernando Batista
Benjamin Bedregal
Libor Behounek
Gleb Beliakov
Sarra Ben Hariz
Chiheb-Eddine Ben N’Cir
Magdalena Bendova
Mara José Benítez Caballero
Hanen Borchani
Felix Bou
Reda Boukezzoula
Denis Bouyssou
Yamine Bouzembrak
Christian Braune

Alberto Bugarìn
Ana Burusco
Inma Cabrera
Marta Cardin
Anna Cena
Alireza Chakeri
Mouna Chebbah
Petr Cintula
Maria Eugenia Cornejo Piñero
Miguel Couceiro
Maria Jose Del Jesus
Cyril De Runz
Denisa Diaconescu
Graaliz Dimuro
Alexander Dockhorn
Christoph Doell
Paweł Drygaś
Zied Elouedi
Javier Fernandez

Organization IX



Tommaso Flaminio
María Angeles Galán García
Marek Gagolewski
Juan Gomez Romero
Petra Hodakova
Aoi Honda
Petr Hurtik
Johan Jacquemin
Simon James
Balasubramaniam Jayaram
Ilyes Jenhani
Chee Kau Lim
Frank Klawonn
David Lobo
Nicolas Madrid
Enrico Marchioni
Nicolas Marin
Arnaud Martin
Maria J. Martin-Bautista
Brice Mayag
Jesús Medina
Thuraya Mellah
Jos M. Merigó
Pedro Miranda
Gildas Morvan
Mirko Navara
Tatiane Nogueira Rios
Michael Oberguggenberger
Pere Pardo
Barbara Pȩkala
Davide Petturiti
Marc Pirlot

Badran Raddaoui
Eloisa Ramírez Poussa
Alejandro Ramos
Jordi Recasens
Ricardo Ribeiro
Juan Vicente Riera
Ricardo Oscar Rodriguez
Jonas Rogger
Christoph Roschger
Daniel Ruiz-Aguilera
Lorenza Saitta
Ahmed Samet
Laura Schnüriger
Karima Sedki
Jose-Maria Serrano
Prakash Shenoy
Andrzej Skowron
Alexander Sostak
Jana Spirkova
Eiichiro Takahagi
Joan Torrens
Gracian Trivino
Esko Turunen
Lev Utkin
Lionel Valet
Llorenc Valverde
Francisco J. Valverde Albacete
Jan Van den Berg
Amanda Vidal Wandelmer
Zdenek Wagner
Gero Walter

Special Session Organizers

Mohamed Anis
Bach Tobji

University of Mannouba, Tunisia

Humberto Bustince Public University of Navarra, Spain
Mouna Chebbah University of Jendouba, Tunisia
Marek Gagolewski Polish Academy of Sciences, Warsaw, Poland
Lluis Godo Artificial Intelligence Research Institute IIIA, Spain
Maria J. Martin-Bautista University of Granada, Spain
Daniel Sánchez University of Granada, Spain
Bruno Teheux University of Luxembourg, Luxembourg
Michał Baczynski University of Silesia, Poland

X Organization



Gleb Beliakov School of Information Technology, Melbourne, Australia
Boutheina Ben

Yaghlane
University of Carthage, Tunisia

Didier Coquin LISTIC - Polytech Annecy-Chambéry, France
Bernard De Baets Ghent University, Belgium
Sébastien Destercke Université de Technologie de Compiègne, France
Juan Gómez Romero University of Granada, Spain
Michel Grabisch University Paris Sorbonne, Paris, France
Christophe Labreuche Thales Research and Technology, Palaiseau, France
Sebastia Massanet University of the Balearic Islands, Spain
Jesús Medina University of Cádiz, Spain
Javier Montero Universidad Complutense de Madrid, Spain
Manuel Ojeda Aciego University of Málaga, Spain
Irina Perfilieva University of Ostrava, Czech Republic
M. Dolores Ruiz University of Granada, Spain
Gero Walter Eindhoven University of Technology, The Netherlands

Organization XI



Contents – Part II

Fuzzy Logic, Formal Concept Analysis and Rough Sets

(Ir)relevant T-norm Joint Distributions in the Arithmetic of Fuzzy
Quantities. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Andrea Sgarro and Laura Franzoi

Knowledge Extraction from L-Fuzzy Hypercontexts . . . . . . . . . . . . . . . . . . 12
Cristina Alcalde and Ana Burusco

A Semantical Approach to Rough Sets and Dominance-Based Rough Sets . . . 23
Lynn D’eer, Chris Cornelis, and Yiyu Yao

Graded Generalized Hexagon in Fuzzy Natural Logic . . . . . . . . . . . . . . . . . 36
Petra Murinová and Vilém Novák

On a Category of Extensional Fuzzy Rough Approximation L-valued
Spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Aleksandrs El ̧kins, Alexander Šostak, and Ingrīda Ul ̧jane

The Syntax of Many-Valued Relations. . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Patrik Eklund

Reduct-Irreducible a-cut Concept Lattices: An Efficient Reduction
Procedure to Multi-adjoint Concept Lattices . . . . . . . . . . . . . . . . . . . . . . . . 69

M. Eugenia Cornejo, Jesús Medina, and Eloísa Ramírez-Poussa

Towards Galois Connections over Positive Semifields . . . . . . . . . . . . . . . . . 81
Francisco J. Valverde-Albacete and Carmen Peláez-Moreno

Graded and Many-Valued Modal Logics

From Kripke to Neighborhood Semantics for Modal Fuzzy Logics . . . . . . . . 95
Petr Cintula, Carles Noguera, and Jonas Rogger

Łukasiewicz Public Announcement Logic . . . . . . . . . . . . . . . . . . . . . . . . . 108
Leonardo Cabrer, Umberto Rivieccio, and Ricardo Oscar Rodriguez

Possibilistic Semantics for a Modal KD45 Extension of Gödel Fuzzy Logic . . . 123
Félix Bou, Francesc Esteva, Lluís Godo, and Ricardo Oscar Rodriguez

A Calculus for Rational Łukasiewicz Logic and Related Systems . . . . . . . . . 136
Paolo Baldi

http://dx.doi.org/10.1007/978-3-319-40581-0_1
http://dx.doi.org/10.1007/978-3-319-40581-0_1
http://dx.doi.org/10.1007/978-3-319-40581-0_2
http://dx.doi.org/10.1007/978-3-319-40581-0_3
http://dx.doi.org/10.1007/978-3-319-40581-0_4
http://dx.doi.org/10.1007/978-3-319-40581-0_5
http://dx.doi.org/10.1007/978-3-319-40581-0_5
http://dx.doi.org/10.1007/978-3-319-40581-0_6
http://dx.doi.org/10.1007/978-3-319-40581-0_7
http://dx.doi.org/10.1007/978-3-319-40581-0_7
http://dx.doi.org/10.1007/978-3-319-40581-0_7
http://dx.doi.org/10.1007/978-3-319-40581-0_8
http://dx.doi.org/10.1007/978-3-319-40581-0_9
http://dx.doi.org/10.1007/978-3-319-40581-0_10
http://dx.doi.org/10.1007/978-3-319-40581-0_11
http://dx.doi.org/10.1007/978-3-319-40581-0_12


Negation of Graded Beliefs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
Bénédicte Legastelois, Marie-Jeanne Lesot,
and Adrien Revault d’Allonnes

Comparing Some Substructural Strategies Dealing with Vagueness . . . . . . . . 161
Pablo Cobreros, Paul Egré, David Ripley, and Robert van Rooij

Imperfect Databases

An Incremental Algorithm for Repairing Training Sets with Missing Values . . . 175
Bas van Stein and Wojtek Kowalczyk

Analysis and Visualization of Missing Value Patterns . . . . . . . . . . . . . . . . . 187
Bas van Stein, Wojtek Kowalczyk, and Thomas Bäck

Efficient Skyline Maintenance over Frequently Updated
Evidential Databases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

Sayda Elmi, Mohamed Anis Bach Tobji, Allel Hadjali,
and Boutheina Ben Yaghlane

Multiple Criteria Decision Methods

Prediction Model with Interval Data -Toward Practical Applications-. . . . . . . 213
Michihiro Amagasa and Kiyoshi Nagata

b-Robustness Approach for Fuzzy Multi-objective Problems. . . . . . . . . . . . . 225
Oumayma Bahri, Nahla Ben Amor, and El-Ghazali Talbi

Construction of an Outranking Relation Based on Semantic Criteria
with ELECTRE-III . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238

Miriam Martínez-García, Aida Valls, and Antonio Moreno

Argumentation and Belief Revision

Argumentation Framework Based on Evidence Theory . . . . . . . . . . . . . . . . 253
Ahmed Samet, Badran Raddaoui, Tien-Tuan Dao, and Allel Hadjali

Constrained Value-Based Argumentation Framework. . . . . . . . . . . . . . . . . . 265
Karima Sedki and Safa Yahi

Belief Revision and the EM Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . 279
Inés Couso and Didier Dubois

Causal Belief Inference in Multiply Connected Networks . . . . . . . . . . . . . . . 291
Oumaima Boussarsar, Imen Boukhris, and Zied Elouedi

XIV Contents – Part II

http://dx.doi.org/10.1007/978-3-319-40581-0_13
http://dx.doi.org/10.1007/978-3-319-40581-0_14
http://dx.doi.org/10.1007/978-3-319-40581-0_15
http://dx.doi.org/10.1007/978-3-319-40581-0_16
http://dx.doi.org/10.1007/978-3-319-40581-0_17
http://dx.doi.org/10.1007/978-3-319-40581-0_17
http://dx.doi.org/10.1007/978-3-319-40581-0_18
http://dx.doi.org/10.1007/978-3-319-40581-0_19
http://dx.doi.org/10.1007/978-3-319-40581-0_20
http://dx.doi.org/10.1007/978-3-319-40581-0_20
http://dx.doi.org/10.1007/978-3-319-40581-0_21
http://dx.doi.org/10.1007/978-3-319-40581-0_22
http://dx.doi.org/10.1007/978-3-319-40581-0_23
http://dx.doi.org/10.1007/978-3-319-40581-0_24


Databases and Information Systems

Indexing Possibilistic Numerical Data: The Interval Bþ-tree Approach. . . . . . 305
Guy De Tré, Robin De Mol, and Antoon Bronselaer

Ordinal Assessment of Data Consistency Based on Regular Expressions . . . . 317
Antoon Bronselaer, Joachim Nielandt, Robin De Mol, and Guy De Tré

A Fuzzy Approach to the Characterization of Database Query Answers . . . . . 329
Aurélien Moreau, Olivier Pivert, and Grégory Smits

Making the Skyline Larger: A Fuzzy-Neighborhood-Based Approach . . . . . . 341
Djamal Belkasmi, Allel Hadjali, and Hamid Azzoune

Describing Rough Approximations by Indiscernibility Relations
in Information Tables with Incomplete Information . . . . . . . . . . . . . . . . . . . 355

Michinori Nakata and Hiroshi Sakai

A Possibilistic Treatment of Data Quality Measurement . . . . . . . . . . . . . . . . 367
Antoon Bronselaer and Guy De Tré

Computing Theoretically-Sound Upper Bounds to Expected Support
for Frequent Pattern Mining Problems over Uncertain Big Data . . . . . . . . . . 379

Alfredo Cuzzocrea and Carson K. Leung

In-Database Feature Selection Using Rough Set Theory . . . . . . . . . . . . . . . . 393
Frank Beer and Ulrich Bühler

Computational Aspects of Data Aggregation and Complex Data Fusion

Linear Optimization for Ecological Indices Based on
Aggregation Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411

Gleb Beliakov, Andrew Geschke, Simon James, and Dale Nimmo

A Qualitative Approach to Set Achievable Goals During the Design Phase
of Complex Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423

Diadie Sow, Abdelhak Imoussaten, Pierre Couturier,
and Jacky Montmain

Unbalanced OWA Operators for Atanassov Intuitionistic Fuzzy Sets . . . . . . . 435
Laura De Miguel, Edurne Barrenechea, Miguel Pagola, Aranzazu Jurio,
Jose Sanz, Mikel Elkano, and Humberto Bustince

Fuzzy K-Minpen Clustering and K-nearest-minpen Classification
Procedures Incorporating Generic Distance-Based Penalty Minimizers . . . . . . 445

Anna Cena and Marek Gagolewski

Contents – Part II XV

http://dx.doi.org/10.1007/978-3-319-40581-0_25
http://dx.doi.org/10.1007/978-3-319-40581-0_25
http://dx.doi.org/10.1007/978-3-319-40581-0_26
http://dx.doi.org/10.1007/978-3-319-40581-0_27
http://dx.doi.org/10.1007/978-3-319-40581-0_28
http://dx.doi.org/10.1007/978-3-319-40581-0_29
http://dx.doi.org/10.1007/978-3-319-40581-0_29
http://dx.doi.org/10.1007/978-3-319-40581-0_30
http://dx.doi.org/10.1007/978-3-319-40581-0_31
http://dx.doi.org/10.1007/978-3-319-40581-0_31
http://dx.doi.org/10.1007/978-3-319-40581-0_32
http://dx.doi.org/10.1007/978-3-319-40581-0_33
http://dx.doi.org/10.1007/978-3-319-40581-0_33
http://dx.doi.org/10.1007/978-3-319-40581-0_34
http://dx.doi.org/10.1007/978-3-319-40581-0_34
http://dx.doi.org/10.1007/978-3-319-40581-0_35
http://dx.doi.org/10.1007/978-3-319-40581-0_36
http://dx.doi.org/10.1007/978-3-319-40581-0_36


Fuzzy Sets and Fuzzy Logic

Adjoint Fuzzy Partition and Generalized Sampling Theorem. . . . . . . . . . . . . 459
Irina Perfilieva, Michal Holčapek, and Vladik Kreinovich

How to Incorporate Excluding Features in Fuzzy Relational Compositions
and What for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470

Nhung Cao and Martin Štěpnička

Towards Fuzzy Partial Set Theory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482
Libor Běhounek and Martina Daňková

On Perception-based Logical Deduction with Fuzzy Inputs. . . . . . . . . . . . . . 495
Antonín Dvořák and Martin Štěpnička

Graded Dominance and Cantor-Bernstein Equipollence of Fuzzy Sets . . . . . . 510
Michal Holčapek

Uninorms on Interval-Valued Fuzzy Sets . . . . . . . . . . . . . . . . . . . . . . . . . . 522
Martin Kalina and Pavol Král

Algorithm for Generating Finite Totally Ordered Monoids . . . . . . . . . . . . . . 532
Milan Petrík and Thomas Vetterlein

Decision Support

Constructing Preference Relations from Utilities and Vice Versa . . . . . . . . . . 547
Thomas A. Runkler

A Characterization of the Performance of Ordering Methods in TTRP with
Fuzzy Coefficients in the Capacity Constraints . . . . . . . . . . . . . . . . . . . . . . 559

Isis Torres-Pérez, Carlos Cruz, Alejandro Rosete-Suárez,
and José Luis Verdegay

Preferences on Gambles Representable by a Choquet Expected Value
with Respect to Conditional Belief and Plausibility Functions . . . . . . . . . . . . 569

Letizia Caldari, Giulianella Coletti, Davide Petturiti,
and Barbara Vantaggi

A New Vision of Zadeh’s Z-numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581
Sebastia Massanet, Juan Vicente Riera, and Joan Torrens

Comparison Measures

Comparing Interval-Valued Estimations with Point-Valued Estimations . . . . . 595
Hugo Saulnier, Olivier Strauss, and Ines Couso

XVI Contents – Part II

http://dx.doi.org/10.1007/978-3-319-40581-0_37
http://dx.doi.org/10.1007/978-3-319-40581-0_38
http://dx.doi.org/10.1007/978-3-319-40581-0_38
http://dx.doi.org/10.1007/978-3-319-40581-0_39
http://dx.doi.org/10.1007/978-3-319-40581-0_40
http://dx.doi.org/10.1007/978-3-319-40581-0_41
http://dx.doi.org/10.1007/978-3-319-40581-0_42
http://dx.doi.org/10.1007/978-3-319-40581-0_43
http://dx.doi.org/10.1007/978-3-319-40581-0_44
http://dx.doi.org/10.1007/978-3-319-40581-0_45
http://dx.doi.org/10.1007/978-3-319-40581-0_45
http://dx.doi.org/10.1007/978-3-319-40581-0_46
http://dx.doi.org/10.1007/978-3-319-40581-0_46
http://dx.doi.org/10.1007/978-3-319-40581-0_47
http://dx.doi.org/10.1007/978-3-319-40581-0_48


On Different Ways to be (dis)similar to Elements in a Set. Boolean Analysis
and Graded Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605

Henri Prade and Gilles Richard

Comparing System Reliabilities with Ill-Known Probabilities . . . . . . . . . . . . 619
Lanting Yu, Sébastien Destercke, Mohamed Sallak, and Walter Schon

Machine Learning

Visualization of Individual Ensemble Classifier Contributions. . . . . . . . . . . . 633
Catarina Silva and Bernardete Ribeiro

Feature Selection from Partially Uncertain Data Within the Belief
Function Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643

Asma Trabelsi, Zied Elouedi, and Eric Lefevre

On the Suitability of Type-1 Fuzzy Regression Tree Forests for Complex
Datasets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656

Fathi Gasir and Keeley Crockett

Social Data Processing

Dynamic Analysis of Participatory Learning in Linked Open Data:
Certainty and Adaptation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667

Marek Z. Reformat, Ronald R. Yager, and Jesse Xi Chen

Online Fuzzy Community Detection by Using Nearest Hubs . . . . . . . . . . . . 678
Pascal Held and Rudolf Kruse

Creating Extended Gender Labelled Datasets of Twitter Users . . . . . . . . . . . 690
Marco Vicente, Fernando Batista, and Joao Paulo Carvalho

Temporal Data Processing

Suppression of High Frequencies in Time Series Using Fuzzy Transform
of Higher Degree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705

Michal Holčapek and Linh Nguyen

A Modular Fuzzy Expert System Architecture for Data and Event Streams
Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717

Jean-Philippe Poli and Laurence Boudet

Estimation and Characterization of Activity Duration in Business Processes . . . 729
Rodrigo M.T. Gonçalves, Rui Jorge Almeida, João M.C. Sousa,
and Remco M. Dijkman

Contents – Part II XVII

http://dx.doi.org/10.1007/978-3-319-40581-0_49
http://dx.doi.org/10.1007/978-3-319-40581-0_49
http://dx.doi.org/10.1007/978-3-319-40581-0_50
http://dx.doi.org/10.1007/978-3-319-40581-0_51
http://dx.doi.org/10.1007/978-3-319-40581-0_52
http://dx.doi.org/10.1007/978-3-319-40581-0_52
http://dx.doi.org/10.1007/978-3-319-40581-0_53
http://dx.doi.org/10.1007/978-3-319-40581-0_53
http://dx.doi.org/10.1007/978-3-319-40581-0_54
http://dx.doi.org/10.1007/978-3-319-40581-0_54
http://dx.doi.org/10.1007/978-3-319-40581-0_55
http://dx.doi.org/10.1007/978-3-319-40581-0_56
http://dx.doi.org/10.1007/978-3-319-40581-0_57
http://dx.doi.org/10.1007/978-3-319-40581-0_57
http://dx.doi.org/10.1007/978-3-319-40581-0_58
http://dx.doi.org/10.1007/978-3-319-40581-0_58
http://dx.doi.org/10.1007/978-3-319-40581-0_59


Fuzzy Modeling Based on Mixed Fuzzy Clustering for Multivariate Time
Series of Unequal Lengths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741

Cátia M. Salgado, Susana M. Vieira, and João M.C. Sousa

Time Varying Correlation Estimation Using Probabilistic Fuzzy Systems . . . . 752
Nalan Baştürk and Rui Jorge Almeida

Aggregation

Fitting Aggregation Functions to Data: Part I - Linearization
and Regularization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 767

Maciej Bartoszuk, Gleb Beliakov, Marek Gagolewski, and Simon James

Fitting Aggregation Functions to Data: Part II - Idempotization. . . . . . . . . . . 780
Maciej Bartoszuk, Gleb Beliakov, Marek Gagolewski, and Simon James

Mean Estimation Based on FWA Using Ranked Set Sampling with Single
and Multiple Rankers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790

Bekir Cetintav, Gozde Ulutagay, Selma Gurler, and Neslihan Demirel

On the Sensitivity of the Weighted Relevance Aggregation Operator
and Its Application to Fuzzy Signatures . . . . . . . . . . . . . . . . . . . . . . . . . . . 798

István Á. Harmati and László T. Kóczy

Some Results on Extension of Lattice-Valued XOR, XOR-Implications
and E-Implications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809

Eduardo Palmeira and Benjamín Bedregal

Fuzzy Block-Pulse Functions and Its Application to Solve Linear Fuzzy
Fredholm Integral Equations of the Second Kind . . . . . . . . . . . . . . . . . . . . 821

Shokrollah Ziari and Reza Ezzati

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833

XVIII Contents – Part II

http://dx.doi.org/10.1007/978-3-319-40581-0_60
http://dx.doi.org/10.1007/978-3-319-40581-0_60
http://dx.doi.org/10.1007/978-3-319-40581-0_61
http://dx.doi.org/10.1007/978-3-319-40581-0_62
http://dx.doi.org/10.1007/978-3-319-40581-0_62
http://dx.doi.org/10.1007/978-3-319-40581-0_63
http://dx.doi.org/10.1007/978-3-319-40581-0_64
http://dx.doi.org/10.1007/978-3-319-40581-0_64
http://dx.doi.org/10.1007/978-3-319-40581-0_65
http://dx.doi.org/10.1007/978-3-319-40581-0_65
http://dx.doi.org/10.1007/978-3-319-40581-0_66
http://dx.doi.org/10.1007/978-3-319-40581-0_66
http://dx.doi.org/10.1007/978-3-319-40581-0_67
http://dx.doi.org/10.1007/978-3-319-40581-0_67


Contents – Part I

Fuzzy Measures and Integrals

Decomposition Integral Based Generalizations of OWA Operators . . . . . . . . 3
Radko Mesiar and Andrea Stupňanová

Finding the Set of k-additive Dominating Measures Viewed
as a Flow Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Pedro Miranda and Michel Grabisch

On Capacities Characterized by Two Weight Vectors . . . . . . . . . . . . . . . . . 23
Christophe Labreuche

Computing Superdifferentials of Lovász Extension with Application
to Coalitional Games . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Lukáš Adam and Tomáš Kroupa

Conjoint Axiomatization of the Choquet Integral for Heterogeneous
Product Sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Mikhail Timonin

Aggregation of Choquet Integrals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
Radko Mesiar, Ladislav Šipeky, and Alexandra Šipošová

Inclusion-Exclusion Integral and t-norm Based Data Analysis
Model Construction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Aoi Honda and Yoshiaki Okazaki

Fuzzy Integral for Rule Aggregation in Fuzzy Inference Systems . . . . . . . . . 78
Leary Tomlin, Derek T. Anderson, Christian Wagner,
Timothy C. Havens, and James M. Keller

On a Fuzzy Integral as the Product-Sum Calculation Between a Set
Function and a Fuzzy Measure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

Eiichiro Takahagi

A 2-Additive Choquet Integral Model for French Hospitals Rankings
in Weight Loss Surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Brice Mayag

Benchmarking over Distributive Lattices . . . . . . . . . . . . . . . . . . . . . . . . . . 117
Marta Cardin

http://dx.doi.org/10.1007/978-3-319-40596-4_1
http://dx.doi.org/10.1007/978-3-319-40596-4_2
http://dx.doi.org/10.1007/978-3-319-40596-4_2
http://dx.doi.org/10.1007/978-3-319-40596-4_3
http://dx.doi.org/10.1007/978-3-319-40596-4_4
http://dx.doi.org/10.1007/978-3-319-40596-4_4
http://dx.doi.org/10.1007/978-3-319-40596-4_5
http://dx.doi.org/10.1007/978-3-319-40596-4_5
http://dx.doi.org/10.1007/978-3-319-40596-4_6
http://dx.doi.org/10.1007/978-3-319-40596-4_7
http://dx.doi.org/10.1007/978-3-319-40596-4_7
http://dx.doi.org/10.1007/978-3-319-40596-4_8
http://dx.doi.org/10.1007/978-3-319-40596-4_9
http://dx.doi.org/10.1007/978-3-319-40596-4_9
http://dx.doi.org/10.1007/978-3-319-40596-4_10
http://dx.doi.org/10.1007/978-3-319-40596-4_10
http://dx.doi.org/10.1007/978-3-319-40596-4_11


Uncertainty Quantification with Imprecise Probability

Efficient Simulation Approaches for Reliability Analysis of Large Systems. . . . 129
Edoardo Patelli and Geng Feng

Bivariate p-boxes and Maxitive Functions . . . . . . . . . . . . . . . . . . . . . . . . . 141
Ignacio Montes and Enrique Miranda

Sets of Priors Reflecting Prior-Data Conflict and Agreement . . . . . . . . . . . . 153
Gero Walter and Frank P.A. Coolen

On Imprecise Statistical Inference for Accelerated Life Testing . . . . . . . . . . . 165
Frank P.A. Coolen, Yi-Chao Yin, and Tahani Coolen-Maturi

The Mathematical Gnostics (Advanced Data Analysis) . . . . . . . . . . . . . . . . . 177
Pavel Kovanic

Textual Data Processing

The Role of Graduality for Referring Expression Generation
in Visual Scenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

Albert Gatt, Nicolás Marín, François Portet, and Daniel Sánchez

Impact of the Shape of Membership Functions on the Truth Values
of Linguistic Protoform Summaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

Akshay Jain, Tianqi Jiang, and James M. Keller

A Solution of the Multiaspect Text Categorization Problem by a Hybrid
HMM and LDA Based Technique. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214

Sławomir Zadrożny, Janusz Kacprzyk, and Marek Gajewski

How Much Is “About”? Fuzzy Interpretation of Approximate Numerical
Expressions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

Sébastien Lefort, Marie-Jeanne Lesot, Elisabetta Zibetti, Charles Tijus,
and Marcin Detyniecki

Towards a Non-oriented Approach for the Evaluation of Odor Quality . . . . . 238
Massissilia Medjkoune, Sébastien Harispe, Jacky Montmain,
Stéphane Cariou, Jean-Louis Fanlo, and Nicolas Fiorini

Belief Function Theory and Its Applications

Joint Feature Transformation and Selection Based
on Dempster-Shafer Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

Chunfeng Lian, Su Ruan, and Thierry Denœux

Recognition of Confusing Objects for NAO Robot . . . . . . . . . . . . . . . . . . . 262
Thanh-Long Nguyen, Didier Coquin, and Reda Boukezzoula

XX Contents – Part I

http://dx.doi.org/10.1007/978-3-319-40596-4_12
http://dx.doi.org/10.1007/978-3-319-40596-4_13
http://dx.doi.org/10.1007/978-3-319-40596-4_14
http://dx.doi.org/10.1007/978-3-319-40596-4_15
http://dx.doi.org/10.1007/978-3-319-40596-4_16
http://dx.doi.org/10.1007/978-3-319-40596-4_17
http://dx.doi.org/10.1007/978-3-319-40596-4_17
http://dx.doi.org/10.1007/978-3-319-40596-4_18
http://dx.doi.org/10.1007/978-3-319-40596-4_18
http://dx.doi.org/10.1007/978-3-319-40596-4_19
http://dx.doi.org/10.1007/978-3-319-40596-4_19
http://dx.doi.org/10.1007/978-3-319-40596-4_20
http://dx.doi.org/10.1007/978-3-319-40596-4_20
http://dx.doi.org/10.1007/978-3-319-40596-4_21
http://dx.doi.org/10.1007/978-3-319-40596-4_22
http://dx.doi.org/10.1007/978-3-319-40596-4_22
http://dx.doi.org/10.1007/978-3-319-40596-4_23


Evidential Missing Link Prediction in Uncertain Social Networks . . . . . . . . . 274
Sabrine Mallek, Imen Boukhris, Zied Elouedi, and Eric Lefevre

An Evidential Filter for Indoor Navigation of a Mobile Robot
in Dynamic Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

Quentin Labourey, Olivier Aycard, Denis Pellerin, Michèle Rombaut,
and Catherine Garbay

A Solution for the Learning Problem in Evidential (Partially) Hidden
Markov Models Based on Conditional Belief Functions and EM. . . . . . . . . . 299

Emmanuel Ramasso

Graphical Models

Determination of Variables for a Bayesian Network and the Most
Precious One . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313

Esma Nur Cinicioglu and Taylan Yenilmez

Incremental Junction Tree Inference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326
Hamza Agli, Philippe Bonnard, Christophe Gonzales,
and Pierre-Henri Wuillemin

Real Time Learning of Non-stationary Processes with Dynamic
Bayesian Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 338

Matthieu Hourbracq, Pierre-Henri Wuillemin, Christophe Gonzales,
and Philippe Baumard

Fuzzy Implication Functions

About the Use of Admissible Order for Defining Implication Operators . . . . . 353
Maria Jose Asiain, Humberto Bustince, Benjamin Bedregal,
Zdenko Takáč, Michal Baczyński, Daniel Paternain,
and Graçaliz Dimuro

Generalized Sugeno Integrals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363
Didier Dubois, Henri Prade, Agnès Rico, and Bruno Teheux

A New Look on Fuzzy Implication Functions: FNI-implications . . . . . . . . . . 375
Isabel Aguiló, Jaume Suñer, and Joan Torrens

On a Generalization of the Modus Ponens: U-conditionality . . . . . . . . . . . . . 387
Margalida Mas, Miquel Monserrat, Daniel Ruiz-Aguilera,
and Joan Torrens

A New Look on the Ordinal Sum of Fuzzy Implication Functions. . . . . . . . . 399
Sebastia Massanet, Juan Vicente Riera, and Joan Torrens

Contents – Part I XXI

http://dx.doi.org/10.1007/978-3-319-40596-4_24
http://dx.doi.org/10.1007/978-3-319-40596-4_25
http://dx.doi.org/10.1007/978-3-319-40596-4_25
http://dx.doi.org/10.1007/978-3-319-40596-4_26
http://dx.doi.org/10.1007/978-3-319-40596-4_26
http://dx.doi.org/10.1007/978-3-319-40596-4_27
http://dx.doi.org/10.1007/978-3-319-40596-4_27
http://dx.doi.org/10.1007/978-3-319-40596-4_28
http://dx.doi.org/10.1007/978-3-319-40596-4_29
http://dx.doi.org/10.1007/978-3-319-40596-4_29
http://dx.doi.org/10.1007/978-3-319-40596-4_30
http://dx.doi.org/10.1007/978-3-319-40596-4_31
http://dx.doi.org/10.1007/978-3-319-40596-4_32
http://dx.doi.org/10.1007/978-3-319-40596-4_33
http://dx.doi.org/10.1007/978-3-319-40596-4_34


Distributivity of Implication Functions over Decomposable Uninorms
Generated from Representable Uninorms in Interval-Valued Fuzzy
Sets Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411

Michał Baczyński and Wanda Niemyska

On Functions Derived from Fuzzy Implications . . . . . . . . . . . . . . . . . . . . . 423
Przemysław Grzegorzewski

Applications in Medicine and Bioinformatics

Non-commutative Quantales for Many-Valuedness in Applications . . . . . . . . 437
Patrik Eklund, Ulrich Höhle, and Jari Kortelainen

Evaluating Tests in Medical Diagnosis: Combining Machine Learning
with Game-Theoretical Concepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450

Karlson Pfannschmidt, Eyke Hüllermeier, Susanne Held,
and Reto Neiger

Fuzzy Modeling for Vitamin B12 Deficiency . . . . . . . . . . . . . . . . . . . . . . . 462
Anna Wilbik, Saskia van Loon, Arjen-Kars Boer, Uzay Kaymak,
and Volkher Scharnhorst

Real-World Applications

Using Geographic Information Systems and Smartphone-Based Vibration
Data to Support Decision Making on Pavement Rehabilitation . . . . . . . . . . . 475

Chun-Hsing Ho, Chieh-Ping Lai, and Anas Almonnieay

Automatic Synthesis of Fuzzy Inference Systems for Classification . . . . . . . . 486
Jorge Paredes, Ricardo Tanscheit, Marley Vellasco,
and Adriano Koshiyama

A Proposal for Modelling Agrifood Chains as Multi Agent Systems . . . . . . . 498
Madalina Croitoru, Patrice Buche, Brigitte Charnomordic,
Jerome Fortin, Hazael Jones, Pascal Neveu, Danai Symeonidou,
and Rallou Thomopoulos

Predictive Model Based on the Evidence Theory for Assessing
Critical Micelle Concentration Property . . . . . . . . . . . . . . . . . . . . . . . . . . . 510

Ahmed Samet, Théophile Gaudin, Huiling Lu, Anne Wadouachi,
Gwladys Pourceau, Elisabeth Van Hecke, Isabelle Pezron,
Karim El Kirat, and Tien-Tuan Dao

Fuzzy Methods in Data Mining and Knowledge Discovery

An Incremental Fuzzy Approach to Finding Event Sequences. . . . . . . . . . . . 525
Trevor P. Martin and Ben Azvine

XXII Contents – Part I

http://dx.doi.org/10.1007/978-3-319-40596-4_35
http://dx.doi.org/10.1007/978-3-319-40596-4_35
http://dx.doi.org/10.1007/978-3-319-40596-4_35
http://dx.doi.org/10.1007/978-3-319-40596-4_36
http://dx.doi.org/10.1007/978-3-319-40596-4_37
http://dx.doi.org/10.1007/978-3-319-40596-4_38
http://dx.doi.org/10.1007/978-3-319-40596-4_38
http://dx.doi.org/10.1007/978-3-319-40596-4_39
http://dx.doi.org/10.1007/978-3-319-40596-4_40
http://dx.doi.org/10.1007/978-3-319-40596-4_40
http://dx.doi.org/10.1007/978-3-319-40596-4_41
http://dx.doi.org/10.1007/978-3-319-40596-4_42
http://dx.doi.org/10.1007/978-3-319-40596-4_43
http://dx.doi.org/10.1007/978-3-319-40596-4_43
http://dx.doi.org/10.1007/978-3-319-40596-4_44


Scenario Query Based on Association Rules (SQAR) . . . . . . . . . . . . . . . . . 537
Carlos Molina, Belen Prados-Suárez, and Daniel Sanchez

POSGRAMI: Possibilistic Frequent Subgraph Mining in a Single
Large Graph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549

Mohamed Moussaoui, Montaceur Zaghdoud, and Jalel Akaichi

Mining Consumer Characteristics from Smart Metering Data through
Fuzzy Modelling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562

Joaquim L. Viegas, Susana M. Vieira, and João M.C. Sousa

Soft Computing for Image Processing

Approximate Pattern Matching Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . 577
Petr Hurtik, Petra Hodáková, and Irina Perfilieva

Image Reconstruction by the Patch Based Inpainting . . . . . . . . . . . . . . . . . . 588
Pavel Vlašánek and Irina Perfilieva

Similarity Measures for Radial Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599
Carlos Lopez-Molina, Cedric Marco-Detchart, Javier Fernandez,
Juan Cerron, Mikel Galar, and Humberto Bustince

Application of a Mamdani-Type Fuzzy Rule-Based System to Segment
Periventricular Cerebral Veins in Susceptibility-Weighted Images . . . . . . . . . 612

Francesc Xavier Aymerich, Pilar Sobrevilla, Eduard Montseny,
and Alex Rovira

On the Use of Lattice OWA Operators in Image Reduction
and the Importance of the Orness Measure . . . . . . . . . . . . . . . . . . . . . . . . . 624

Daniel Paternain, Gustavo Ochoa, Inmaculada Lizasoain,
Edurne Barrenechea, Humberto Bustince, and Radko Mesiar

A Methodology for Hierarchical Image Segmentation Evaluation . . . . . . . . . 635
J. Tinguaro Rodríguez, Carely Guada, Daniel Gómez, Javier Yáñez,
and Javier Montero

Higher Degree F-transforms Based on B-splines of Two Variables . . . . . . . . 648
Martins Kokainis and Svetlana Asmuss

Gaussian Noise Reduction Using Fuzzy Morphological Amoebas . . . . . . . . . 660
Manuel González-Hidalgo, Sebastia Massanet, Arnau Mir,
and Daniel Ruiz-Aguilera

Clustering

Proximal Optimization for Fuzzy Subspace Clustering . . . . . . . . . . . . . . . . . 675
Arthur Guillon, Marie-Jeanne Lesot, Christophe Marsala,
and Nikhil R. Pal

Contents – Part I XXIII

http://dx.doi.org/10.1007/978-3-319-40596-4_45
http://dx.doi.org/10.1007/978-3-319-40596-4_46
http://dx.doi.org/10.1007/978-3-319-40596-4_46
http://dx.doi.org/10.1007/978-3-319-40596-4_47
http://dx.doi.org/10.1007/978-3-319-40596-4_47
http://dx.doi.org/10.1007/978-3-319-40596-4_48
http://dx.doi.org/10.1007/978-3-319-40596-4_49
http://dx.doi.org/10.1007/978-3-319-40596-4_50
http://dx.doi.org/10.1007/978-3-319-40596-4_51
http://dx.doi.org/10.1007/978-3-319-40596-4_51
http://dx.doi.org/10.1007/978-3-319-40596-4_52
http://dx.doi.org/10.1007/978-3-319-40596-4_52
http://dx.doi.org/10.1007/978-3-319-40596-4_53
http://dx.doi.org/10.1007/978-3-319-40596-4_54
http://dx.doi.org/10.1007/978-3-319-40596-4_55
http://dx.doi.org/10.1007/978-3-319-40596-4_56


Participatory Learning Fuzzy Clustering for Interval-Valued Data . . . . . . . . . 687
Leandro Maciel, Rosangela Ballini, Fernando Gomide,
and Ronald R. Yager

Fuzzy c-Means Clustering of Incomplete Data Using Dimension-Wise
Fuzzy Variances of Clusters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699

Ludmila Himmelspach and Stefan Conrad

On a Generalized Objective Function for Possibilistic Fuzzy Clustering . . . . . 711
József Mezei and Peter Sarlin

Seasonal Clustering of Residential Natural Gas Consumers. . . . . . . . . . . . . . 723
Marta P. Fernandes, Joaquim L. Viegas, Susana M. Vieira,
and João M.C. Sousa

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735

XXIV Contents – Part I

http://dx.doi.org/10.1007/978-3-319-40596-4_57
http://dx.doi.org/10.1007/978-3-319-40596-4_58
http://dx.doi.org/10.1007/978-3-319-40596-4_58
http://dx.doi.org/10.1007/978-3-319-40596-4_59
http://dx.doi.org/10.1007/978-3-319-40596-4_60

	Preface
	Organization
	Contents -- Part II
	Contents -- Part I



