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Welcome from the Conference Organizers 
On behalf of the Program and the Organizing Committees of the 2010 Annual North American 
Fuzzy Information Processing Society’s Conference, it is our great pleasure to welcome you to 
Toronto, Southern Ontario and to the Conference. This conference has attracted over 120 
participants, and we anticipate a very exciting and inspiring event on July 12-14, 2010 at 
Ryerson University located in Toronto, Ontario, Canada. 
This conference brings, under the theme Soft Computing: past, present, and future 
applications, the researchers and practitioners in the area of soft computing to Southern 
Ontario – Canada’s manufacturing capital and the home to several of the world’s leading 
industries headquarters. We believe that this year’s conference will provide an exceptional 
setting for sharing and exchanging new ideas, methods, and systems that are directly targeted to 
industrial applications in automation, control, pattern recognition, imaging, knowledge-based 
engineering, system modeling, and many other real world soft computing applications. 
The conference features 88 high-quality papers selected from 100 papers submitted to the 
conference after peer-review. They focus on all main aspects of soft computing. One special 
focus is on type II fuzzy theory and applications. The technical program includes 3 tutorial 
sessions, three plenary presentations, 7 oral presentation sessions, including 3 invited special 
sessions, and a banquet at the Atlantis restaurant overlooking Lake Ontario. We expect that this 
intensive but exciting program will introduce the Toronto area to you as a unique place where 
innovation, research, development, and education merge with industry and business. 
This year marks 45 years of the publication of the seminal paper “Fuzzy Sets” by Lotfi Zadeh 
and the birth of the fuzzy theory as a foundation of the soft computing. Fuzzy logic and soft 
computing are already a part of the main engineering technologies. The numbers of soft 
computing-based publications, patents, products, technologies, and applications are rapidly 
increasing. This conference is a continuation of the tremendous success of the field and its 
impact on our day-to-day lives. 
NAFIPS’2010 conference would not be possible without the excellent teamwork of all the 
people involved in its organization. We want to express our sincere thanks to all members of the 
Program and Organizing Committees and to the student volunteers from Ryerson University for 
their dedication and hard work. Our special thanks go to all the conference sponsors, the 
Institute of Electrical and Electronic Engineers (IEEE), Expert Systems of Rome, Italy, Ryerson 
University, in particular Dr. Anastasios Venetsanopoulos, Vice President Research and 
Innovations, and Dr. Mohamed Lachemi, Dean of Engineering, Architecture and Science. 
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Meeting Rooms / Presentation Information 
 
Directions to Meeting Rooms 
The conference is to be held at the Ryerson University, Department of Computer Science, 
George Vari Engineering and Computing Centre 245 Church Street, Toronto, Ontario Canada 
M5B 2K3.   
 
Meeting Rooms:  
ENG105 is located on the ground floor. 
ENG-LG12 is located on the lower ground floor. 
ENG-LG13 is located on the lower ground floor. 
 
Instructions for the Presenting Authors 
A computer and LCD projector will be available in each room. Authors must copy their 
presentation files on a USB key. Authors must use the computer provided in the Session 
rooms, and their presentations must be loaded onto these computers. Adobe Reader and 
Microsoft PowerPoint will be available on the session computers; however, to ensure 
compatibility of your presentation with the available software, it is strongly recommended that 
your presentation is in PDF format, rather than PowerPoint. 
 
Important Note – Duration of Presentation 
The total time allocated to any presentation is 30 minutes. Allowing 5 minutes for preparation 
and introduction at the beginning and 5 minutes for questions, your planned presentation must 
be limited to 20 minutes.  

 
Student Paper Awards 
Student Paper Award winners will receive a certificate from the conference. Please follow the 
notices. 
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George Vari Engineering and Computing Centre is located at the corner of Church 
street and Gould street (that is one block north of Yonge & Dundas subway station in 
case you are walking). In the following map, you may find the direction from Delta 
Chelsea Hotel, to the conference building. 

A- Delta Chelsea Hotel, 33 Gerrard Street West, Toronto, Ontario M5G 1Z4 

B- George Vari Engineering and Computing Centre, 245 Church Street, Toronto, 
Ontario Canada M5B 2K3 
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General Information 
Registration Desk 
The Conference Registration Desk will be set up at the ground floor for authors and attendees to 
register and pick up their conference packages. 

Hours of operation are: 
Sunday,  11 July,  13:00 PM to 17:00 PM 
Monday, 12 July,  08:00 AM to 17:00 PM 
Tuesday, 13 July,  08:00 AM to 17:00 PM 

Welcome Reception  
All participants are invited to the Welcome Reception on Monday, 12 July from 18:00PM to 
20:00PM in the Atrium, located in the third floor. 

Breakfast 
For conference attendees, breakfast will be served at the George Vari Engineering and 
Computing Centre 245 Church Street, lower ground. 
Monday, 12 July,     8:00 AM to 9:00 AM. 
Tuesday, 13 July,     8:00 AM to 9:00 AM. 
Wednesday 14 July, 8:00 AM to 9:00 AM. 

Banquet 
Note: Admission to this event is upon the presentation of your Banquet ticket, which may be 
found in the registration package. No exceptions will be made, so please bring 
your ticket with you. 

• Tuesday 13 July, evening Banquet (Atlantis Pavilions, 19:30 to 22:00 PM) 
Extra tickets for the Banquet ($50.00) will be available from the Registration Desk on Ground 
Floor. 
Atlantis Pavilions, is located at Ontario Place, 955 Lakeshore Boulevard West, Toronto, ON   
M6K 3B9.  Transportation from Ryerson to the Atlantis will be provided at 6:45 PM.  
Participants will board a bus from the conference building and will be returned to the 
conference building after the event. 
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Lunches  
Some good restaurants/fast foods nearby you can try: 
Pickle Barrel, Spring Roll, Red Lobster, Milestones, Elephant & Castle, Food Court in Delta 
Chelsea, the food court in AMC. 
 
Conference Proceedings USB key 
Your registration fee includes the Conference Proceedings (on USB key).  Extra USBs are 
available for $15.  After the conference, Proceedings will be available from the IEEE 
Publications. 
 
Internet Access 

• Wireless Internet Access is available for the conference attendees. You have to connect to the 
"RYERSON" wireless signal, when prompted enter the key "EGGY1". Once connected, 
open a browser and you will be redirected to Ryerson login page. Use one of the following 
credentials to log in. 

Username: nafips2010,   Password: dam59GRC 
Username: nafipsguest,   Password: pht65BTT 

• Machines in the lab ENG206 – second floor- as well as the cables to hook up laptops are also 
available. Use the following credentials to access the facilities in the lab. 

Username: nafips2010, Password: dam59GRC 

• There are Internet cafés nearby,  
- 324 Yonge St., Toronto 
- 509 Yonge St., Toronto 
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Keynote Speakers 

 
 

Witold Pedrycz 
Collaborative Knowledge 

Development and Management in 
Fuzzy Modeling 

Department of Electrical & Computer Engineering 
University of Alberta, Edmonton, AB T6R 2V4, 

Canada 
and 

Research Systems Institute, Polish Academy of 
Sciences 

Warsaw, Poland 
pedrycz@ee.ualberta.ca 

 
 

Burhan Turksen 

A Historical Development of Fuzzy 
System Models 

Professor Emeritus of Industrial Engineering, 
University of Toronto, 

Fellow of IFSA and IEEE 
turksen@mie.utoronto.ca 

 

Rafik Aliev 

Theory of Decision Making with 
Imperfect Information 

Department of Computer-Aided Control Systems, 
Azerbaijan State Oil Academy, 

20 Azadlig Ave., AZ1010 Baku, Azerbaijan 
 raliev@asoa.edu.az 
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Conference Program at a glance 

Sunday - July 11 13:00-19:00 Registration 
  13:00-19:00 Tutorials 
      
Monday - July 12 8:00-17:00 Registration 
  08:00-09:00 Breakfast 
  09:00-09:15 General Announcements 
  09:15-09:50 Keynote Speech 
  09:50-10:10 Refreshment 
  10:10-12:10 Parallel Sessions  
      
  12:10-13:30 Lunch Break 
      
  13:30-15:30 Parallel Sessions  
  15:30-15:50 Refreshment 
  15:50:17:50 Parallel Sessions   
      
  18:00-20:00 Reception 
      
Tuesday - July 13 8:00-17:00 Registration  
  08:00-09:00 Breakfast 
  09:00-09:15 General Announcements 
  09:15-09:50 Keynote Speech 
  09:50-10:10 Refreshment 
  10:10-12:10 Parallel Sessions   
      
  12:10-13:30 Lunch Break 
      
  13:30-15:30 Parallel Sessions 
  15:30-15:50 Refreshment 
  15:50:17:50 Parallel Sessions    
      
      
  19:30-22:00 Banquet  
      
Wednesday - July 14 08:00-09:00 Breakfast 
  09:00-09:50 Keynote Speech 
  09:50-10:10 Refreshment 
  10:10-12:10 Parallel Sessions   
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Mon. 10:10‐12:10 Regular Session‐M02: Database and Ontology

12‐Jul Chair: Patrick Bosc

Room: ENG‐LG13 

M02‐1 Patrick Bosc and Olivier Pivert

Queries Mixing Positive and Negative Associations and their Weakening          
Abstract —This paper deals with queries involving two components: one describing desired associations, another specifying forbidden associations. In 
addition, those preferences are cited in the context of a hierarchy expressing some strength about what is wanted and rejected. So doing an ordinal ordering 
over the answers is made available in order to distinguish among the elements of the answer. The situation where no answer is returned is also tackled and it is 
proposed to soften the initial query in order to get a non-empty answer. It is shown that this can be achieved still using an ordinal framework which is an 
extension of the initial one.

M02‐2 Patrick Bosc and Olivier Pivert

On the Division of Bipolar Fuzzy Relations         

Abstract —In this paper, we deal with the relational division operation and extend it so that it can handle bipolar fuzzy relations, i.e., relations where each 
tuple t is attached a pair of grades in the unit interval expressing the extent to which t satisfies a flexible constraint and a flexible wish tied by a consistency 
condition. The framework considered is that of an extended relational algebra. It is shown that the result of a division of bipolar relations can be characterized 
as a twofold quotient. The question of the (non-) primitivity of the operator is also tackled.

M02‐3 Julia Taylor and Victor Raskin.

Fuzzy Ontology for Natural Language         
Abstract —The paper outlines a framework for a full incorporation of fuzziness into a comprehensive system of natural language meaning processing with the 
help of ontological semantic technology. It goes far beyond the traditional examples of fuzziness for natural language modifiers, claiming that fuzziness is 
pervasive throughout natural language and cannot be avoided without a considerable penalty on accuracy.

M02‐4 Hanene Ghorbel, Afef Bahri and Rafik Bouaziz. 

Fuzzy Ontologies Building Method: Fuzzy OntoMethodology         

Abstract  — Building ontologies is very important for diverse domains and especially for semantic Web. We find in the literature many methods and tools for 
this building. However, the fuzzy aspect is not enough studied in these methods and tools, whereas information systems can include uncertainties and 
imperfections. The goal of the definition of fuzzy ontologies is to integrate these characteristics. So, we must be able to modulate uncertainties, on the one 
hand, and to product representations accessible and understandable by machines, on the other hand. If we find actually many building methods and editors for 
classic ontologies (i.e., crisp or exact), we do not find such methods for fuzzy ontologies. Then, this paper defines our work for fuzzy ontologies building. It 
presents our fuzzy ontologies building method “Fuzzy OntoMethodology”.

Special Session‐M03: Special Session: Type‐2 fuzzy logic systems and control

Chair: William Melek

Room: ENG105

M03‐1  Leonardo Leottau and Miguel Melgarejo.

A Simple Approach for Designing a Type‐2 Fuzzy Controller for a Mobile Robot application         

Abstract — This paper presents an approach for designing an interval type-2 fuzzy logic controller (IT2-FLC) for a mobile robot application and describes 
how it can be developed involving the use of type-1 and type 2 fuzzy sets. Some tests are carried out in order to compare its performance variability under 
different levels of noise and different defuzzyfier methods. In addition, designed IT2-FLC is implemented and tested onto a digital signal controller embedded 
hardware. Simulated and emulated results evidence that IT2-FLC is robust to defuzzyfier changes and exhibits better performance than a T1-FLC when noise 
is added to inputs and outputs.

M03‐2  Mohammad Biglarbegian, William Melek and Jerry Mendel. 

Robustness of Interval Type‐2 Fuzzy Logic Systems         

Abstract —Fuzzy logic systems (FLSs) have been successfully used in various modeling and control applications. More importantly, we are witnessing an 
increasing interest in using interval type-2 FLSs (IT2 FLSs) for numerous applications. However, robustness, defined as the tolerance of an FLS to handle a 
maximum desired output deviation, is not usually considered in the design process of FLSs, and hence there is a need for an in-depth investigation. In this 
paper, we present a methodology for the robustness analysis of IT2 FLSs. Our approach is general and can be used to analyze the robustness of T1 FLSs as 
well. To demonstrate the effectiveness of the proposed methodologies, two examples are presented, and it is concluded that T1 and IT2 FLSs exhibit robust 
behaviors. Moreover, IT2 FLSs due to their flexible structures, revealed reduced output errors and in some cases showed enhanced robust performance than 
T1. In general, the superiority in terms of the robust performance of T1 over IT2 (or IT2 over T1) is problem-dependent. The approach presented in this paper 
can be exploited in the design of robust FLSs for modeling applications.

M03‐3  Luis Felipe Albarracin Sanchez and Miguel Alberto Melgarejo Rey.

An Approach for Channel Equalization Using  Quasi Type‐2 Fuzzy Systems         

Abstract —This article presents a simple approach for the equalization of a nonlinear time varying communication channel using a quasi type-2 fuzzy system. 
Basically, the Quasi-type 2 fuzzy equalizer is tuned by clustering the output of the channel as it is proposed in previous reported works for other fuzzy 
equalizers. The main difference is that the quasi type-2 fuzzy perspective permits to derive more design parameters from clustering. The proposed equalizer is 
compared with type one and interval type-2 equalizers. Although, simulation results show that the quasi type-2 fuzzy adaptive filter exhibits better 
performance for particular levels of uncertainty, it behaves similarly to the other equalizers in general terms.

M03‐4  Qun Ren, Luc Baron, Marek. Balazinski and Krzysztof Jemielniak.

Acoustic Emission Signal Feature Analysis Using Type‐2 Fuzzy logic System         
Abstract  – In this paper, type-2 fuzzy logic system is applied to analyse acoustic emission signal feature for tool condition monitoring in a tool micromilling 
process. To make the comparison and evaluation of AE signal features easier and more transparent, Type-2 fuzzy analysis is used as not only a powerful tool 
to model AE SFs, but also a great estimator for the ambiguities and uncertainties associated with them. Depend on the estimation of root-mean-square error 
(RMSE) and variations in modeling results of all signal features, reliable ones are selected and integrated into tool wear evaluation. A discussion and 
comparison of results is given.

12:10‐13:30 Lunch Break
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Mon. 13:30‐15:30 Paralell Sessions 
12‐Jul

  Regular Session‐M11: Modeling

  Chair: Thomas Whalen

Room: ENG‐LG12 

M11‐1 Nael abu‐halaweh and Robert W. Harrison.

FDT 1.0: An Improved Fuzzy Decision Tree Induction Tool         

Abstract — FDT is a scalable supervised-classification freeware software tool implementing fuzzy decision trees. It is based on an improved version of the 
fuzzy ID3 (FID3) algorithm. It implements four different variations of FID3, the first utilizes fuzzy information gain, the second utilizes classification 
ambiguity, the third utilizes a fuzzy version of Gini-index and the fourth integrates fuzzy information gain and classification ambiguity to select a test 
(branching) feature. FDT also implements our previously published rule-set reduction method. The tool supports two inference methods: sum-of-products (X-
X- +) and max-min. In this paper we introduce FDT and review its' major features and functionalities. In addition, we show that integrating our previously 
published rule-set reduction approach can improve the classification accuracy and can reduce the number of rules produced of all FID3 versions.

M11‐2 Shih‐Chuan Cheng and Premchand Nair. 

Knowledge Presentation According to the Linkage Intensity         
Abstract  - The objective of this paper is to study methods of knowledge representation, such as frame approaches, production systems, semantic network, and 
symbolic logic, can be found in literatures. In this paper, we study the notions of similar relation of sets and linkage sets that can be used in not only the 
characterization of the relation, but also the knowledge representation system and pattern recognition.

M11‐3 Thomas Whalen

Assessing Probability and Possibility of Catastrophic Failure in Managed Systems Using Sparse Fuzzy Data         

Abstract :  Comparing risks of rare, high consequence events poses serious challenges to social decision making as well as deep methodological and 
epistemological problems. It is necessary to assess the merits of countermeasures that are only useful in extremelyunlikely circumstances. The value of a 
conventional conditional probability PA|Bbecomes too uncertain to be useful PA�BPBwhen P(B) is not well measurably different from zero. 
Possibility theory offers a solution to this dilemma. This paper presents a mathematical model of possibilistic uncertainty in the context of "adventitious" 
events for which the uncertainty surrounding the best estimate of the rate of occurrence is larger than that best estimate itself.

M11‐4 Ayman Mansour, Hao Ying, Peter Dews, Yanqing Ji, Margo S. Farber, John Yen, Richard E. Miller, R. Michael Massanari

A Multi‐Agent System for Detecting Adverse Drug Reactions         

Abstract — Discovering unknown adverse drug reactions (ADRs) as early as possible is highly desirable. Current methods largely rely on passive spontaneous 
reports, which suffer from serious underreporting, latency, and inconsistent  eporting. They are not ideal for early identification of ADRs [5]. In this paper, we 
propose a multi-agent system approach for ADR detection. A multi-agent system is formed by a community of agents that exchange information and 
proactively help one another to achieve the goals set by the system designer. We show how agents, equipped with decision rules developed by the physicians 
on the team, can collaborate to detect signal pairs of potential ADRs. Using the popular agent language JADE [8, 10] and clinical information on 1,000 
patients treated at the Detroit Veterans Affairs Medical Center, we have constructed a small group of agents and generated preliminary simulated detection 
results.

Regular Session‐M12: Mathematics

Chair: Valerie Cross

Room: ENG‐LG13

M12‐1 Dionís Boixader and J. Recasens

Introducing Strong T‐transitivity in Approximate Fuzzy Preorders and Equivalences.         

Abstract —Any fuzzy preorder or equivalence is or is not a fuzzy preorder or equivalence. Through these pages we present two ways of regarding any 
arbitrary fuzzy relation as a fuzzy preorder or equivalence, at least to some extent. The two ways are the axiomatic approach , wich deals with relaxed 
versions of reflexivity, symmetry and T- transitivity, and the similarity based approach , which looks into the proximity between a given arbitrary relation and 
a prototype – a fuzzy preorder or equivalence in the standard fuzzy sense. The relationship between the two views on the problem is studied. As a result, 
strong-T-transitivity is introduced and shown to be a more suitable choice than standard T- transitivity.

M12‐2 Afef Bahri, Rafik Bouaziz and faiez gargouri.

A Generalized Fuzzy Extension of EL++         

Abstract —Fuzzy extensions of Description Logics are generally based on precise membership functions which assign a particular real number to an element 
or a subset of the universe. In some cases where we may only be able to identify approximately appropriate membership degrees the use of precise 
membership functions become unsuitable. In this paper we propose a generalized fuzzy extension of the description logic EL ++, named Gf-EL ++, based on 
interval-valued fuzzy sets. We present the syntax and the semantics of Gf-EL ++ which uses an extension of concept subsumption with “intervalvalued fuzzy 
subsumption”. We equally propose a tractable subsumption algorithm for Gf-EL ++.

M12‐3 Claudi Alsina, Enric Trillas and Itziar García‐Honrado. 

On the coincidence of conditional functions         

Abstract —This paper deals with a problem in fuzzy logic that can be traced back to classical logic: the reduction of one conditional to another. In particular, 
the reduction of Rimplications to S-implications and to Q-operators is considered, although the more complex case is the reduction of a Q-operator to an S-
implication, equivalent to find the complete solution of a functional equation involving strong negations, continuous t-conorms, and continuous t-norms. 
Necessary and sufficient conditions for the validity of such equation are presented in several cases, but other cases remain open and deserve to be studied.

M12‐4 Valerie Cross, Meenakshi Kandasamy and Wenting Yi.

Fuzzy Concept Lattices: Examples using the Gene Ontology         

Abstract  – Much research in the use of concept lattices for knowledge discovery and data mining has occurred in the past several years. Various approaches 
have also been proposed to create fuzzy formal contexts and to transform these into fuzzy concept lattices. This paper first briefly reviews concept lattices and 
then presents several approaches to creating fuzzy concept lattices. One of these approaches is demonstrated with bioinformatics data, specifically using gene 
annotation data files. The evidence code specified with an annotation is translated into a numeric value in (0, 1] and is interpreted as the degree of association 
between the gene or gene product and the annotating Gene Ontology term. These degrees of association are used to create the fuzzy formal context which can 
then be used to create a fuzzy concept lattice.
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Mon. 13:30‐15:30 Special Session‐M13: Inter‐relation between interval and fuzzy techniques ‐Part I

12‐Jul Chair: Vladik Kreinovich

  Room: ENG105

M13‐1 Tanja Magoc and Vladik Kreinovich.

 How to Relate Fuzzy and OWA Estimates         

Abstract—In many practical situations, we have several estimates x1; : : : ; xn of the same quantity x, i.e., estimates for which x1 _ x, x2 _ x, . . . , and xn 
_ x. It is desirable to combine (fuse) these estimates into a single estimate for x. From the fuzzy viewpoint, a natural way to combine these estimates is: (1) to 
describe, for each x and for each i, the degree __(xi x) to which x is close to xi, (2) to use a t-norm (“and”-operation) to combine these degrees into a 
degree to which x is consistent with all n estimates, and then (3) find the estimate x for which this degree is the largest. Alternatively, we can use 
computationally simpler OWA (Ordered Weighted Average) to combine the estimates xi. To get better fusion, we must appropriately select the membership 
function __(x), the t-norm (in the fuzzy case) and the weights (in the OWA case). Since both approaches – when applied properly – lead to reasonable data 
fusion, it is desirable to be able to relate the corresponding selections. For example, once we have found the appropriate __(x) and t-norm, we should be able 
to deduce the appropriate weights – and vice versa. In this paper, we describe such a relation. It is worth mentioning that while from the application 
viewpoint, both fuzzy and OWA estimates are not statistical, our mathematical justification of the relation between them uses results that have been 
previously applied to mathematical statistics.

M13‐2 Gang Xiang and Vladik Kreinovich.

 Extending Maximum Entropy Techniques to Entropy Constraints         

Abstract —In many practical situations, we have only partial information about the probabilities. In some cases, we have crisp (interval) bounds on the 
probabilities and/or on the related statistical characteristics. In other situations, we have fuzzy bounds, i.e., different interval bounds with different degrees of 
certainty. In a situation with uncertainty, we do not know the exact value of the desired characteristic. In such situations, it is desirable to find its worst 
possible value, its best possible value, and its “typical” value – corresponding to the “most probable” probability distribution. Usually, as such a “typical” 
distribution, we select the one with the largest value of the entropy. This works perfectly well in usual cases when the information about the distribution 
consists of the values of moments and other characteristics. For example, if we only know the first and the second moments, then the distribution with the 
largest entropy if the normal (Gaussian) one. However, in some situations, we know the entropy (= amount of information) of the distribution. In this case, the 
maximum entropy approach does not work, since all the distributions which are consistent with our knowledge have the exact sam e entropy value. In this 
paper, we show how the main ideas of the maximum entropy approach can be extended to this case.

M13‐3 John Harding, Carol Walker and Elbert Walker.

 Type‐2 Fuzzy Sets and Bichains         

Abstract —This paper is a continuation of the study of the variety generated by the truth value algebra of type-2 fuzzy sets. That variety and some of its 
reducts were shown to be generated by finite algebras, and in particular to be locally finite. A basic question remaining is whether or not these algebras have 
finite equational bases, and that is our principal concern in this paper. The variety generated by the truth value algebra of type-2 fuzzy sets with only its two 
semilattice operations in its type is generated by a four element algebra that is a bichain. Our initial goal is to understand the equational properties of this 
particular bichain, and in particular whether or not it has a finite equational basis.

M13‐4 Yurilev Chalco‐Cano, Weldon Lodwick

 On difference of intervals and differentiability of interval‐valued functions         

Abstract —In this article we present different approaches to the difference of two intervals and its application to differentiability of interval-valued functions. 
Also, we show the relationship between some definitions of derivative for interval-valued functions.

15:30‐15:50 Refreshment 
 

15:50:17:50 Parallel Sessions

Regular Session‐M21: Generalization and Summarization

  Chair: William Tastle

Room: ENG‐LG12

M21‐1 Mark Wierman.

 Cloud Sets as a measure theoretic basis for fuzzy set theory         

Abstract —The theory of Cloud sets is presented and standard techniques of set theory allow for the development of a rich algebra of cloud sets. When 
measures are added we can introduce the Cloud complement and show that Cloud Sets are isomorphic to fuzzy sets. However, the fundamental manipulations, 
techniques, and definitions are simpler and more amenable to analysis. For example, the extension principle is easy to define.

M21‐2 Anca Ralescu, Sofia Visa and Stefana Popovici. 

 FuzzyProbSim: Fuzzy Probability as Similarity Measure         

Abstract —This study investigates a unified robust measures of similarity applicable in many domains and across many dimensions of data. Given a distance 
or discrepancy measure on a domain, the similarity of two values in this domain is defined as the probability that any pair of values from that domain are 
more different (at a larger distance) than these two values are. Fuzzy sets are introduced to make this definition more sensitive to quantitative difference. 
Combination across domains is also discussed.

M21‐3 H. Rom´an‐Flores, A. Flores‐Franulic and Hamzeh Agahi

 Extended Chebyshev type inequality for Sugeno integral         
Abstract —An extended Chebyshev type inequality for the Sugeno integral on abstract spaces is studied. More precisely, necessary and sufficient conditions 
under which the inequality or its reverse hold for an arbitrary fuzzy measure-based type Sugeno integral _ and a binary operation and a nonnegative function 
are given.

M21‐4 Mark Wierman and William Tastle

 Measurement theory and subsethood         

Abstract —The connection between logical implication and the subsethood relationship is apparent when bivalent logic and crisp set theory are examined. 
When fuzzy logic and fuzzy set theory are examined, however the connection is not always clear. Ragin Ragin (1987) introduced fuzzy subsethood into the 
social sciences as a tool for detecting necessary and sufficient conditions. Unfortunately, Ragin’s efforts were dismissed by social scientists becasue of the 
problem of scale. This paper examines the use of fuzzy subsethood as tools for detecting causality.
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Mon. 15:50:17:50 Regular Session‐M22:Image Processing

12‐Jul Chair: Lawrence Mazlack

Room: ENG‐LG13

M22‐1 Naoki Motohashi, Kousuke Yamauchi and Tomohiro Takagi.

 Improvement of Bag of Visual Words using Iconclass         

Abstract — Recently, bag-of-visual-words has been paid attention to as an image retrieval approach that uses the defining features of images. However, k-
means clustering generally used in bag-of-visual-words has a drawback such that its result is affected by setting up initial points and their number. 
Additionally, the more keypoints increase, the more expensive processing becomes. We resolve the problem of bag-of-visual-words by using a quantizing 
method that we have developed. In addition, we have developed a theme comprehending system that uses ontology.

M22‐2 Hoon Kang, Seung Hwan Lee, and Jayong Lee

 Image Segmentation Based On Fuzzy Flood Fill Mean Shift Algorithm         
Abstract —In this paper, the fuzzy flood fill mean shift algorithm is introduced. This algorithm is developed for the methodology of robust segmentation by 
improving the mean shift algorithm through the fuzzy kernels and the flood fill technique, instead of those based on the spatial bandwidth. Due to this 
exchange, the flood fill mean shift involves only one parameter, the range bandwidth, which is less sensitive and is able to acquire the global characteristics. If 
the image parts affected by the illumination changes are sufficiently small and their boundaries are not clear, the illumination effects do not have an influence 
on the mode seeking procedure of the proposed fuzzy flood fill mean shift. To prove the usefulness and the validity of our algorithm, we present several 
experiments and analysis of the results.

M22‐3 Amar Khoukhi and Syed Feraz Ahmed.

 Fuzzy LDA for Face Recognition with GA Based Optimization         

Abstract — The paper addresses the face recognition problem by modifying the Fuzzy Fisherface classification method. In conventional methods, the 
relationship of each face to a class is assumed to be crisp. The Fuzzy Fisherface method introduces a gradual level of assignment of each face pattern to a 
class, using a membership grading based upon the K-Nearest Neighbor (KNN) algorithm. This method was further modified by incorporating the membership 
grade of each face pattern into the calculation of the between-class and with-in class scatter matrices, termed as Complete Fuzzy LDA (CFLDA). Both Fuzzy 
Fisherface and CFLDA methods utilize the Fuzzy-KNN algorithm. The present work aims at improving the assignment of class membership by improving the 
parameters of the membership functions. A genetic algorithm is employed to optimize these parameters by searching the parameter space. Furthermore, the 
genetic algorithm is used to find the optimal number of nearest neighbors to be considered during the training phase. The experiments were performed on the 
ORL (Olivetti Research Laboratory) face image database and the results show consistent improvement in the recognition rate when compared to the results 
from other techniques applied on the same database and reported in literature.

M22‐4 Akimitsu Mori, Mayu Sato, Minoru Hamaguchi and Tomohiro Takagi.

 Interpretation of Metaphor and the Principle of Conceptual Fuzzy Sets         

Abstract —The utterance ‘She is a bulldozer’is not interpreted by a person to refer to a piece of construction equipment but to mean something like ‘She 
is powerful’. Thus, interpretations of language are affected by contexts. This phenomenon does not only apply to metaphor. According to ‘Metaphors We 
Live By’ (Lakoff and Johnson[1]), our ordinary conceptual system, in terms of which we both think and act, is fundamentally metaphorical in nature. The 
subject of research is a typical metaphor ‘A is B’, which is a foundation of interpretations, and we propose the model interpretation of metaphor along with 
the principle of conceptual fuzzy sets. We used news documents as a corpus, experimented on the appropriateness of a proposed system, and then evaluated it.

Special Session‐M23: Inter‐relation between interval and fuzzy techniques ‐Part II

Chair: Vladik Kreinovich

Room: ENG105

M23‐1 Yurilev Chalco‐Cano, Heriberto Román Flores and Arturo Flores Franulic.

A generalization on the approximation of compact fuzzy sets         

Abstract —In this paper we present an approximation for a compact fuzzy set by a sequence of Lipschitz fuzzy sets. For this, given a compact fuzzy set, we 
construct a sequence of Lipschitz fuzzy sets using the sup-min-convolution which converge in Dmetric to the compact fuzzy set original. The results obtained 
in this paper are a generalization of previous result obtained by the authors.

M23‐2 Paulo Pinheiro da Silva, Aaron Velasco and Olga Kosheleva.

Degree‐Based Ideas and Technique Can Facilitate Inter‐Disciplinary Collaboration and Education         

Abstract —In many application areas, there is a need for inter-disciplinary collaboration and education. However, such collaboration and education are not 
easy. On the example of our participation in a cyberinfrastructure project, we show that many obstacles on the path to successful collaboration and education 
can be overcome if we take into account that each person’s knowledge of a statement is often a matter of degree – and that we can therefore use appropriate 
degree-based ideas and techniques.

M23‐3 Kuo‐ping Chiao.

A Direct Solution for Obtaining a Priority Vector from Interval Pairwise Comparison Matrix         

Abstract —A direct solution based on graphical method([9]) for linear programming with two decision variables for finding the interval priority vector in 
interval Analytic Hierarchy Process (AHP) is introduced in this paper. Instead of performing complicated computations, the graphical approach is developed 
to find the global optimal solution to the mathematical programming model for priority vector for the interval pairwise comparison matrix. The solution from 
graphical method is the global extremes rather than the local extremes. As a result the normalized optimal priority vector is referred to as the Global Optimal 
Interval Priority Vector (GOIPV). To verify GOIPV method, a numerical example from literature is reviewed with GOIPV method.

M23‐4 Fei You, Hao Ying

Interval Type‐2 Boolean Fuzzy Systems Are Universal Approximators

Abstract —Unlike the Mamdani and TS fuzzy systems, a Boolean fuzzy system, type-1 or type-2, employs a fuzzy implication to interpret its rules. There 
exist three families of type-2 fuzzy implications – R-implication, S-implication and QL-implication. In this paper, using the same technique that we developed 
previously [22, 23], we constructively prove that all the interval type-2 Boolean fuzzy systems, regardless of the implication they use, are universal 
approximators in that they are capable of uniformly approximating any real multivariate continuous function on a compact domain to any degree of accuracy.

18:00‐20:00 Welcome Reception ‐ Atrium, Third Floor
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Tue. 08:00‐17:00 Registration

13‐Jul 08:00‐09:00 Breakfast

09:00‐09:15 General Announcements ‐ Room: ENG105

09:15‐09:50 Keynote Speech
    Chair: Hao Ying

Rafik Aliev: Theory of Decision Making with Imperfect Information

Room: ENG105

Abstract

There is an extensive literature on decision making under uncertainty. Unfortunately, up to date there are no completely valid and trustful
decision principles for humanistic systems characterized by imperfect information. In these systems decision-relevant probabilities and
utilities are not known precisely – instead they are imprecise, uncertain, incomplete, unreliable, vague or partially true and described in NL. In
this study the theory of decision making with imperfect information based on both precisiated and unprecisiated reasoning performed by
Zadeh’s classical and extended fuzzy logics is suggested. Regarding the precisiated decision theory, we suggest a new fuzzy utility model
intended for use in real-life problems with available information described mainly in NL. We suggest a definition of a fuzzy utility function
representing human-like linguistic preference relation defined over a set of fuzzy alternatives. We formulate and prove representation
theorems for a fuzzy utility function described as a fuzzy number-valued Choquet integral with a fuzzy number-valued fuzzy measure. The
direct theorem provides conditions for existence of the suggested fuzzy utility function representing linguistic preference relation defined over
a set of fuzzy actions under conditions of imprecise probabilities. The converse theorem provides conditions under which a fuzzy utility
function described as a fuzzy number-valued Choquet integral induces the formulated linguistic preference relation. As opposed to the
existing utility models the suggested fuzzy utility model is formulated for the case of imprecise information regarding states of nature,
probabilities, outcomes and preferences. Human behavior attributes such as trust, reciprocity, altruism, emotion, riskiness etc. have recently
been considered essential in decision making. So, in this study for the first time we introduce combined states decision analysis method that
considers both, states of nature, and states of decision maker (DM). For this purpose we consider internal participant modeling of human
behavior by using fuzzy “if-then” rules involving probabilistic uncertainty. We explain the relation of the present work to the existing
literature. We show that some decision theories can be obtained as a special case of the theory presented here. In general, decision making in
real world is more complex and full of various uncertainties. Often we are not able to precisiate available imperfect information, e.g.
membership functions of probability, outcomes etc. are not specified. For this case we propose the decision-making method using Zadeh’s
fuzzy geometry which is a model of reasoning with unprecisiated perceptions. Reasoning in this model is reduced to similarity firing. The
suggested method covers two levels. At the first, meta level, DM gives geometrical representation of decision-relevant information, at the
second, “classical” level, by using f-transformation a possible rational resolution is generated. We apply the suggested decision theory for
evaluation of alternatives in a benchmark and a real-life economic problem.

09:50‐10:10 Refreshment 

10:10‐12:10 Parallel Sessions

Regular Session‐T01: Control

Chair: Kudret Demirli

Room: ENG‐LG12

  T01‐1 Johan Manuel Gantiva Pinilla, José Yeferson Sánchez Peña, José Jairo Soriano Méndez and Miguel Alberto Melgarejo Rey.

  Tuning Discrete PI Controllers by Fuzzy Fitness Based Genetic Algorithms         

Abstract —Different methods and schemes have been proposed in literature for tuning continuous and discrete PI (Proportional-Integral) controllers. This paper proposes a 
scheme in which, this controller structure is explored in a different way, by looking its behavior as a lag compensator and tuning it by genetic algorithms. A difference with 
conventional approaches is the manner to evaluate every individual generated by the evolutionary algorithm. That evaluation is achieved by a set of measurements which 
becomes the input of a fuzzy inference system that models the expert’s knowledge. This scheme is simulated and tested over two nonlinear dynamical systems. Results show 
that a widely variety of discrete PI controllers can be obtained for one dynamical system, based on the same tuning criterion and having high performance levels in 
comparison with conventional methods.

T01‐2 Khaled Aljanaideh, Kudret Demirli

Gain Scheduling Fuzzy Logic Controller For a Wall‐Following Mobile Robot         

 Abstract — Tuning membership functions parameters of fuzzy logic controllers (FLC) has proven to be an effective method in improving the performance of this type of 
controllers. However, simulations usually require a considerable amount of time to optimize the membership functions parameters. In this paper a new methodology is 
proposed to optimize the performance of the FLC. The FLC in this paper is simply designed. The gain scheduling controller will be used before the FLC to control the error 
signal by multiplying it by a certain gain. The value of this gain depends on the value of the error. The proposed method is applied to a wall following mobile robot to ensure 
its capability to improve the performance of the fuzzy logic controller. Computer simulations are carried out to compare between a Knowledge Based Fuzzy Logic Controller 
(KBFLC), an optimized KBFLC and our proposed model.

T01‐3 Davi Oliveira , Arthur Plinio de Souza Braga and Otacilio Almeida.

Fuzzy Logic Controller Implementation on a FPGA using VHDL   

Abstract — Fuzzy-logic-based control (FLC) systems have emerged as one of the most promising areas for research in Applied Computational Intelligence. These systems 
operate with knowledge represented in a linguistic form (IF-THEN rules) that describes relations which are not precisely known, but those effects are intuitively understood 
by humans. This fundamental feature makes FLC a powerful tool for industrial applications, since complex systems can be controlled by easily comprehensive rules. The 
growth in number of fuzzy logic applications led to the need of finding efficient and economic ways to implement them. The Field Programmable Gate Arrays (FPGAs) 
devices, with their reconfigurable logic, practicality, portability, low consumption of energy, high operation speedy and large datastorage capacity, are a great choice for FLC 
embedded systems project development and prototyping. In this paper, the design and implementation of a Mamdani-type Fuzzy controller is demonstrated using VHDL 
programming language.

T01‐4 Xinyu Du, Hao Ying and Feng Lin. 

Fuzzy Hybrid Systems Modeling         

Abstract —A hybrid system is a system containing a mixture of discrete event components and continuous variable components. The existing hybrid system modeling 
methods are effective to handle crisp cases but difficult to represent deterministic uncertainties and subjectivity inherent in many real-world applications, especially those in 
biomedicine. We recently extended the framework of discrete event systems to a framework of fuzzy discrete systems [1-2]. In the present paper, we generalize the crisp 
hybrid system framework to a fuzzy hybrid system framework by using fuzzy set theory. The former contains the latter as a special case. Membership grades of fuzzy sets are 
utilized to represent vague system’s states and variables. We have also developed a computational algorithm to calculate fuzzy states and state transitions.
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Tue. 10:10‐12:10 Regular Session‐T02: Decision, :Forecasting and Prediction

13‐Jul Chair: Karen Villaverde

Room: ENG‐LG13

T02‐1 Ali Mohammad Kimiagari, Hamed Gharahgozli and Rezvan Nikkholgh.

Genetic algorithms for fuzzy multi‐objective approach to portfolio selection         

Abstract - This research deals with a model with better efficiency for selection of portfolio making use of cardinal constraints, which are explained in previous 
sections. Such a method, which is a combination of fuzzy models and MCDM considering the constraints intended by investors, has not been used in previous 
models. We have considered transactions cost, because they are among factors important for an investor, and their being ignored in a portfolio selection 
method will result in inefficient portfolio. Sector value constraint is among other constraints considered here. Such a constraint aims to raise investment rate in 
sectors with higher values. Cardinal constraints (number of shares existing in a portfolio and shares weight constraints), minimum purchase rate (for 
prevention of very small investments) and maximum purchase rate (for absorption of diversified and sufficient investment rates) are also added to the 
proposed method, which in turn results in increased model efficiency and its proximity to reality. A genetic algorithm has been suggested for solving the 
model, the results of which imply increased efficiency of the problem considering transaction cost as well as increased shares in portfolio.

T02‐2 Saeb Al Ganideh and Ghaleb El Refae 

 Socio‐ psychological Variables as Antecedents to Consumer Ethnocentrism: A Fuzzy Logic Based Analysis Study         

Abstract  —Despite the growing homogeneity of world markets, ethnocentric tendencies are of the strongest motivations that influence purchasing foreign 
products. The consequences of consumer ethnocentrism have been well studied in previous research. Yet, the sources of consumer ethnocentrism 
phenomenon have not been well acknowledged. This study empirically investigates the influence of socio-psychological variables namely, dogmatism, 
conservatism and world-mindedness on consumer ethnocentrism. All previous studies in the field of consumer ethnocentrism have used traditional statistical 
techniques to explore the relationships between consumer ethnocentrism and socio- psychological variables; however, this study is the first to apply fuzzy 
logic on a consumer ethnocentrism research. Such a technique is highly suited to the current research problem. MATLAB® ANFIS has been employed to 
model the relationships between three inputs (conservatism, dogmatism, and world-mindedness) and one output (ethnocentrism). Consumer ethnocentrism has 
been expressed as a function of the three variables, conservatism, dogmatism and world-mindedness. The suggested model can help international marketing 
researchers to predict the degree of ethnocentrism of a certain consumer by knowing his or her conservatism, dogmatism and world-mindedness levels. The 
results of this research concluded that Sugeno type fuzzy model has the ability to predict precisely consumers ethnocentric tendencies levels based on two 
socio- psychological variables of the examined three (dogmatism, conservatism and world-mindedness) in a model of three dimensions. Traditional statistics 
techniques could not deal with such a situation. The results of employing fuzzy logic have proved that high level of dogmatism and high level of conservatism 
lead to high consumer ethnocentrism. Nevertheless, high level of world-mindedness leads to low consumer ethnocentric tendencies. Overall, fuzzy logic can 
improve the research of consumer ethnocentrism and can illuminate uncovered sides in the area of consumer ethnocentrism.

T02‐3 Karen Villaverde and Olga Kosheleva.

Towards a New Justification of the Tastle‐Wierman (TW) Dissention and Consensus Measures (and Their Potential Role in Education)         

Abstract —To estimate how close the estimates of different experts are, W. J. Tastle and M. J. Wierman proposed numerical measures of dissention and 
consensus, and showed that these measures indeed capture the intuitive ideas of dissent and consensus. In this paper, we show that the Tastle-Wierman 
formulas can be naturally derived from the basic formulas of fuzzy logic. We also show that these formulas can be used in education, to describe how 
different the grades of different students are.

T02‐4 Hsunhsun Chung and Takenobu Takizawa.

 An Application of Fuzzy Number to Educational Evaluation Method         

Abstract —It is known that approximate reasoning can be applied to educational evaluation. Especially, evaluation of works in calligraphy and drawing can be 
obtained more effectively using the approximate reasoning evaluation method than using the weighted mean evaluation method, and the authors use an 
example to explain why grading by approximate reasoning is more appropriate for grading creative work than grading by weighted mean. In this paper, the 
authors also propose a method of applying fuzzy numbers to educational evaluation in order to make approximate reasoning more generally applicable and 
also discuss the properties of the results.

Special Session‐T03: Hidden and Fuzzy Information Elicitation with Intelligent Data Mining ‐ Part I

Chair:Massimo Buscema

Room: ENG105

T03‐1 Massimo Buscema, Pier Luigi Sacco

A Fuzzy Approach to Intensive Data Mining
Abstract — For many spatial processes, there is a natural need to find out the point of origin on the basis of the available scatter of observations; think for 
instance of finding out the home-base of a criminal given the actual distribution of crime scenes, or the outbreak source of an epidemics. We introduce a new 
methodology based on the notion of Topological Weighted Centroid (TWC) that allows one to draw powerful inferences also in relatively intractable cases 
with few observations or a poorly understood underlying data generating process. In this paper we consider reconstruction of global political and economic 
relationships on the basis of a small-dimensional qualitative dataset.

T03‐2 Massimo Buscema, Pier Luigi Sacco

Activation and Competition System and Universe Lines Algorithm

Abstract — The Activation and Competition System (ACS), developed by Buscema in 2009 is an original algorithm that can simulate a non linear associative 
memory, partially inspired by Grossberg’s IAC is presented. The Universe Lines Algorithm (ULA) is an extension of ACS and developed in 2010. ULA is 
able to transform all the variables of an assigned dataset into a group of connected dynamical systems.

T03‐3 Massimo Buscema, Stefano Terzi,William Tastle

A New Meta‐Classifier

Abstract  – A taxonomy for classifying classifiers is presented. A new meta-classifier,  with a foundation in both consensus theory and the theory of 
independent judges, is introduced.

T03‐4 Giulia Massini, Stefano Terzi, Massimo Buscema

A New Method of Multi Dimensional Scaling

Abstract  - This paper presents a new algorithm called “Population” that is an efficient and high speed method of performing Multi Dimensional Scaling 
based only on the calculation of a local fitness. Population is not bound to a specific Cost Function but is possible to define its in relation to the considered 
objective. The motivation for its creation was for use in the elaboration of datasets of great dimensions. In performance comparisons between Population and 
the Sammon method, Population has consistently excelled.  Because of the nature of the algorithm, it is not necessary for the data set to be complete at the 
moment of the elaboration, for new data can be introduced dynamically in the system

12:10‐13:30 Lunch Break
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