Patricia Melin Oscar Castillo
Luis T. Aguilar Janusz Kacprzyk
Witold Pedrycz (Eds.)

Foundations
of Fuzzy Logic
and Soft Computing

12th International Fuzzy Systems Association
World Congress, IFSA 2007

Cancun, Mexico, June 18-21, 2007
Proceedings

@ Springer



Table of Contents

I Relation Between Interval and Fuzzy Techniques

Estimating Variance Under Interval and Fuzzy Uncertainty: Case of

Hierarchical Estimation ... ...... ... ... . ... 3
Gang Xiang and Vladik Kreinovich

Testing Stochastic Arithmetic and CESTAC Method Via Polynomial

ComPULAtION .« . oottt et 13
René Alt, Jean-Luc Lamotte, and Svetoslav Markov

Friction Model by Using Fuzzy Differential Equations................. 23
Barnabds Bede, Imre J. Rudas, and Jdnos Fodor

From Interval Computations to Constraint-Related Set Computations:

Towards Faster Estimation of Statistics and ODEs Under Interval,

p-Box, and Fuzzy Uncertainty ......... .. ... .. ... ... ... .. ... .... 33
Martine Ceberio, Viadik Kreinovich, Andrzej Pownuk, and
Barnabds Bede

Non-commutative System of Fuzzy Interval Logic Generated by the

Checklist Paradigm Measure mgz Containing Early Zadeh Implication . . . 43
Eunjin Kim and Ladislav J. Kohout

Points with Type-2 Operations .......... ... .. .. i ... 56
Carol L. Walker and Elbert A. Walker

II Intuitionistic Fuzzy Sets and Their Applications

Atanassov’s Intuitionistic Fuzzy Sets as a Classification Model ......... 69
J. Montero, D. Gomez, and H. Bustince

Classification with Nominal Data Using Intuitionistic Fuzzy Sets ...... 76
Eulalia Szmidt and Janusz Kacprzyk

Intuitionistic Fuzzy Histograms of an Image ......................... 86
Ioannis K. Vlachos and George D. Sergiadis

Image Threshold Using A-IFSs Based on Bounded Histograms ......... 96

Pedro Couto, Humberto Bustince, Vitor Filipe, Edurne Barrenechea,
Miguel Pagola, and Pedro Melo-Pinto



XIV Table of Contents

The Role of Entropy in Intuitionistic Fuzzy Contrast Enhancement. . . .. 104
Ioannis K. Viachos and George D. Sergiadis

Representation of Rough Sets Based on Intuitionistic Fuzzy Special
S vt 114
Zheng Pei, Li Zhang, and Honghua Chen

IIT The Application of Fuzzy Logic and Soft Computing
in Flexible Querying

Towards Vague Query Answering in Logic Programming for
Logic-Based Information Retrieval ......... ... .. ... ... .. .. .... 125
Umberto Straccia

On Browsing Domain Ontologies for Information Base Content ........ 135
Troels Andreasen and Henrik Bulskov

Fuzzy Tree Mining: Go Soft on Your Nodes ......................... 145
Federico Del Razo Lopez, Anne Laurent, Pascal Poncelet, and
Maguelonne Teisseire

Numerical Properties of Fuzzy Regions: Surface Area ................. 155
Jarg Verstraete and Azel Hallez

Qualification of Fuzzy Statements Under Fuzzy Certainty ............. 162
A. Gonzilez, N. Marin, O. Pons, and M.A. Vila

Weighted Conjunctive and Disjunctive Aggregation of Possibilistic
Truth Values . ..... ... e 171
Tom Matthé, Guy De Tré, and Axel Hallez

Bipolar Queries Using Various Interpretations of Logical Connectives ... 181
Stawomir Zadrozny and Janusz Kacprzyk

A Hierarchical Approach to Object Comparison..............ccoovon.. 191
Azel Hallez and Guy De Tré

FuzzyXPath: Using Fuzzy Logic an IR Features to Approximately
Query XML Documents . ...ttt 199
Ernesto Damiani, Stefania Marrara, and Gabriella Pasi

IV Philosophical and Human-Scientific Aspects of Soft
Computing

Designing Representative Bodies When the Voter Preferences Are
Fuzzy ... 211
Hannu Nurmi and Janusz Kacprzyk



Table of Contents XV

Possibility Based Modal Semantics for Graded Modifiers .............. 220
Jorma K. Mattila

New Perspective for Structural Learning Method of Neural Networks ... 231
Junzo Watada

V Search Engine and Information Processing and
Retrieval

Web Usage Mining Via Fuzzy Logic Techniques...................... 243
Victor H. Escobar-Jeria, Maria J. Martin-Bautista,
Daniel Sanchez, and Maria-Amparo Vila

Deduction Engine Design for PNL-Based Question Answering
SYSLEIN .« e vttt 253
Zengchang Qin, Marcus Thint, and M.M. Sufyan Beg

Granular Computing and Modeling the Human Thoughts in Web
Documents . .. ... e 263
Tsau Young Lin

V1 Perception Based Data Mining and Decision Making

Extracting Fuzzy Linguistic Summaries Based on Including Degree
Theory and FCA . ... . 273
Li Zhang, Zheng Pei, and Honghua Chen

Linguistic Summarization of Time Series by Using the Choquet
Integral ... ..o 284
Janusz Kacprzyk, Anna Wilbik, and Stawomir Zadrozny

Visualization of Possibilistic Potentials.............................. 295
Matthias Steinbrecher and Rudolf Kruse

VII Joint Model-Based and Data-Based Learning: The
Fuzzy Logic Approach

Selection Criteria for Fuzzy Unsupervised Learning: Applied to Market
Segmentation . ...... ... . 307
Germdn Sdnchez, Nuria Agell, Juan Carlos Aguado,
Monica Sdnchez, and Francesc Prats

Fuzzy Backpropagation Neural Networks for Nonstationary Data
Prediction ...... .. .. 318
Ramon Soto C.



XVI Table of Contents

Fuzzy Model Based Iterative Learning Control for Phenol
Biodegradation . ...... ... ... . 328
Marco Mdrquez, Julio Waissman, and Olivia Guti

Fuzzy Modelling Methodologies for Large Database .................. 338
Virgilio Lopez Morales, Julio Cesar Ramos Ferndndez,
Gilles Enea, and Jean Duplaiz

VIII Fuzzy Possibilistic Optimization

On Possibilistic/Fuzzy Optimization............. ... ..o .. 351
Masahiro Inuiguchi

The Use of Interval-Valued Probability Measures in Optimization

Under Uncertainty for Problems Containing a Mixture of Fuzzy,

Possibilisitic, and Interval Uncertainty .............................. 361
Weldon A. Lodwick and K. David Jamison

On Selecting an Algorithm for Fuzzy Optimization ................... 371
Elizabeth Untiedt and Weldon Lodwick

A Risk-Minimizing Model Under Uncertainty in Portfolio ............. 381
Yuji Yoshida

IX Fuzzy Trees

Weighted Pattern Trees: A Case Study with Customer Satisfaction

Dataset . ..o 395
Zhiheng Huang, Masoud Nikravesh, Ben Azvine, and
Tamds D. Gedeon

Fuzziness and Performance: An Empirical Study with Linguistic
Decision Trees . ... ... i 407
Zengchang Qin and Jonathan Lawry

X Fuzzy Logic Theory

Semi—Boolean and Hyper—Archimedean BL-Algebras ................. 419
Esko Turunen

A Fuzzy Hahn-Banach Theorem ......... ... ... .. ... ... .. ..... 427
Wesley Kotzé and Andrew Pinchuck

The Algebraic Properties of Linguistic Value “Truth” and Its
Reasoning. .. ... 436
Zheng Pei



Table of Contents  XVII

Fuzzy Subgroups with Meet Operation in the Connection of M&bius
Transformations .. ... 445
Paavo Kukkurainen

A Method for Automatic Membership Function Estimation Based on
Fuzzy Measures . .. ........ . e 451
Grzegorz Nieradka and Bohdan Butkiewicz

Counting Finite Residuated Lattices............... ... ... ... ... ... 461
Radim Belohlavek and Vilem Vychodil

On Proofs and Rule of Multiplication in Fuzzy Attribute Logic ........ 471
Radim Belohlavek and Vilem Vychodil

Graded Fuzzy Rules ........ ... .. .. i 481
Martina Darikovd

On External Measures for Validation of Fuzzy Partitions .............. 491
Alessandro G. Di Nuovo and Vincenzo Catania

Coherence Index of Radial Conjunctive Fuzzy Systems................ 502
David Coufal

Topology in Fuzzy Class Theory: Basic Notions ...................... 513
Libor Béhounek and Tomds Kroupa

Features of Mathematical Theories in Formal Fuzzy Logic............. 523
Libor Béhounek and Petr Cintula

A New Method to Compare Dynamical Systems ..................... 533
Juan Moreno-Garcia, Jose Jesus Castro-Schez, and Luis Jimenez

Advances in the Geometrical Study of Rotation-Invariant T-Norms. . . .. 543
Koen C. Maes and Bernard De Baets

Fuzzy Reversed Posynomial Geometric Programming and Its Dual
Form . ..o 953
Bing-yuan Cao

Posynomial Fuzzy Relation Geometric Programming ................. 563
Ji-hui Yang and Bing-yuan Cao

XI Type-2 Fuzzy Logic

A Vector Similarity Measure for Type-1 Fuzzy Sets................... 575
Dongrui Wu and Jerry M. Mendel



XVIII Table of Contents

On Approximate Representation of Type-2 Fuzzy Sets Using

Triangulated Irregular Network ........ ... . . . i ... 584
Long Thanh Ngo, Long Pham The, Phuong Hoang Nguyen, and
Kaoru Hirota

Hybrid Control for an Autonomous Wheeled Mobile Robot Under

Perturbed Torques .. ....... oot 594
Leslie Astudillo, Oscar Castillo, Luis T. Aguilar, and
Ricardo Martinez

Type-2 Fuzzy Logic for Improving Training Data and Response
Integration in Modular Neural Networks for Image Recognition . ....... 604
Olivia Mendoza, Patricia Melin, Oscar Castillo, and Guillermo Licea

XIT Fuzzy Logic Applications

A Fuzzy Model for Olive Oil Sensory Evaluation ..................... 615
Luis Martinez, Luis G. Pérez, Jun Liu, and Macarena Espinilla

An Interval-Based Index Structure for Structure Elucidation in
Chemical Databases . . ...t 625
Sven Helmer

Fuzzy Cognitive Layer in RoboCupSoccer ........................... 635
Susana Munoz-Hernandez and Wiratna Sari Wiguna

An Approach to Theory of Fuzzy Discrete Signals ... ................. 646
Bohdan S. Butkiewicz

Using Gradual Numbers for Solving Fuzzy-Valued Combinatorial
Optimization Problems ........ .. .. .. 656
Adam Kasperski and Pawel Zieliriski

Fuzzy Classifier with Probabilistic IF-THEN Rules ................... 666
Hexin Lv, Bin Zhu, and Yongchuan Tang

Fuzzy Adaptive Search Method for Parallel Genetic Algorithm Tuned
by Evolution Degree Based on Diversity Measure .................... 677
Yoichiro Maeda and Qiang Lt

Fuzzy Controller for Robot Manipulators .............. .. ... .. .... 688
Basil M. Al-Hadithi, Fernando Matia, and Agustin Jiménez

Collaboration Between Hyperheuristics to Solve Strip-Packing
Problems . ... .. 698
Pablo Garrido and Maria Cristina Riff



Table of Contents XIX

XIII Neural Networks and Control

Discrete-Time Recurrent High Order Neural Observer for Induction
MoOtOrS . ottt 711
Edgar N. Sanchez, Alma Y. Alanis, and Alexander G. Loukianov

Strict Generalization in Multilayered Perceptron Networks ............ 722
Debrup Chakraborty and Nikhil R. Pal

Fault Tolerant Control of a Three Tank Benchmark Using Weighted
Predictive Control ............ . i 732
L.F. Mendonca, J.M.C. Sousa, and J.M.G. Sd da Costa

Synchronization in Arrays of Chaotic Neural Networks................ 743
C. Posadas-Castillo, C. Cruz-Herndndez, and R.M. Lopez-Gutiérrez

XIV Intelligent Agents and Knowledge Ant Colony

On Fuzzy Projection-Based Utility Decomposition in Compound
Multi-agent Negotiations. ........ ... i 757
Jakub Brzostowski and Ryszard Kowalczyk

Conditional Dempster-Shafer Theory for Uncertain Knowledge
Updating . . ..ot 767
Hexin Lv, Bin Zhu, and Yongchuan Tang

Ant Colony Optimization Applied to Feature Selection in Fuzzy
ClasSiierS . ottt e 778
Susana M. Vieira, Jogo M.C. Sousa, and Thomas A. Runkler

Artificial Bee Colony (ABC) Optimization Algorithm for Solving
Constrained Optimization Problems ................................ 789
Dervis Karaboga and Bahriye Basturk

Beam-ACO Distributed Optimization Applied to Supply-Chain

Management . ... ....... ottt 799
Jodo Caldeira, Ricardo Azevedo, Carlos A. Silva, and
Joao M.C. Sousa

A Cultural Algorithm with Operator Parameters Control for Solving
Timetabling Problems . ... ... ... .. . 810
Carlos Soza, Ricardo Landa, Maria Cristina Riff, and Carlos Coello

On Control for Agents Formation ......... ... ... ... ... ... .. .... 820
Rafael Kelly, Eusebio Bugarin, and Carmen Monroy

Author Index . ... . . . . 829



