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Preface

Here we provide the proceedings of the 15th International Conference on In-
formation Processing and Management of Uncertainty in Knowledge-based Sys-
tems, IPMU 2014, held in Montpellier, France, during July 15–19, 2014. The
IPMU conference is organized every two years with the focus of bringing to-
gether scientists working on methods for the management of uncertainty and
aggregation of information in intelligent systems.

This conference provides a medium for the exchange of ideas between theo-
reticians and practitioners working on the latest developments in these and other
related areas. This was the 15th edition of the IPMU conference, which started
in 1986 and has been held every two years in the following locations in Eu-
rope: Paris (1986), Urbino (1988), Paris (1990), Palma de Mallorca (1992), Paris
(1994), Granada (1996), Paris (1998), Madrid (2000), Annecy (2002), Perugia
(2004), Malaga (2008), Dortmund (2010) and Catania (2012).

Among the plenary speakers at past IPMU conferences, there have been three
Nobel Prize winners: Kenneth Arrow, Daniel Kahneman, and Ilya Prigogine. An
important feature of the IPMU Conference is the presentation of the Kampé de
Fériet Award for outstanding contributions to the field of uncertainty. This year,
the recipient was Vladimir N. Vapnik. Past winners of this prestigious 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).

The program of the IPMU 2014 conference consisted of 5 invited academic
talks together with 180 contributed papers, authored by researchers from 46
countries, including the regular track and 19 special sessions. The invited aca-
demic talks were given by the following distinguished researchers: Vladimir
N. Vapnik (NEC Laboratories, USA), Stuart Russell (University of California,
Berkeley, USA and University Pierre et Marie Curie, Paris, France), Inés Couso
(University of Oviedo, Spain), Nadia Berthouze (University College London,
United Kingdom) and Marcin Detyniecki (University Pierre and Marie Curie,
Paris, France).

Industrial talks were given in complement of academic talks and highlighted
the necessary collaboration we all have to foster in order to deal with current
challenges from the real world such as Big Data for dealing with massive and
complex data.

The success of IPMU 2014 was due to the hard work and dedication of a
large number of people, and the collaboration of several institutions. We want to
acknowledge the industrial sponsors, the help of the members of the International
Program Committee, the reviewers of papers, the organizers of special sessions,
the Local Organizing Committee, and the volunteer students. Most of all, we
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appreciate the work and effort of those who contributed papers to the conference.
All of them deserve many thanks for having helped to attain the goal of providing
a high quality conference in a pleasant environment.

May 2014 Bernadette Bouchon-Meunier
Anne Laurent
Olivier Strauss

Ronald R. Yager
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Christophe Marsala
Trevor Martin
Mylène Masson
Silvia Massruha
Gilles Mauris
Gaspar Mayor
Juan Miguel Medina
Jerry Mendel
Enrique Miranda
Pedro Miranda
Paul-André Monney
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Learning with Nontrivial Teacher

Vladimir Vapnik

NEC Laboratories, Princeton, New Jersey
Columbia University, New York City
U.S. National Academy of Engineering

Abstract. In this talk I will discuss a new learning paradigm which
uses an intelligent agent (nontrivial teacher), the so called Learning Using
Privileged Information (LUPI) paradigm. In the LUPI learning paradigm
in order to machine find a good decision rule using small number of train-
ing examples (say in pattern recognition problem) teacher during training
session adds to the training examples some additional information (priv-
ileged information) such as comments, explanations, metaphoric reason-
ing, and so on. This information will not be available for testing. I will
discuss the property of new learning model and the role of nontrivial
teacher it relation to the general problem of inference and construction
intelligent (that use different from brute force methods) machines.



New Challenges in Fuzzy Reasoning:

When Practice and Theory Meet

Marcin Detyniecki

CNRS, UMR 7606, LIP6, Paris, France
Sorbonne Universités, UPMC Univ Paris 06, UMR 7606, LIP6, Paris, France

Polish Academy of Sciences, IBS PAN, Warsaw, Poland

Abstract. Fuzzy reasoning is a seminal tool for intelligent systems. It
enables handling imprecise information and uncertain knowledge in real-
world applications. Fuzzy reasoning can be seen as a process that finds
a solution for a system of relational assignment equations. Generally, it
is formulated as a compositional rule of inference, based on the modus
ponens as deduction mechanism. This type of approximate reasoning is
typically exploited in fuzzy rule-based systems. This general framework
has played a key role in the success of fuzzy logic in general, and in
particular, in the eyes of the general public with a number of intelligent
applications.

Although approximate inference mechanisms and the underlying logic
have been intensively studied, we observe that theoretical results do not
necessarily address the challenges found in applications. Neither have the
applied researchers integrated formal results in the engineering solution.
This contribution aims at bringing some light to this matter.

In 1994, in a plenary talk titled “Fuzzy Logic and Soft Computing:
Issues, Contentions and Perspectives”, Lotfi Zadeh attributed the criti-
cism towards fuzzy logic to a misunderstanding of what it is. He argued
that fuzzy logic is used in two different senses: the narrow one, in which
it is considered as a logical system which is an extension of multival-
ued logic; the broader sense, in which it is considered from a set-theory
point of view as theory of classes with unsharp boundaries. At that time
Zadeh pointed out that the success in terms of application, measured by
the rapid growth in their number and their variety, is due to the fact
that fuzzy logic in the broad sense has not only an enhanced ability to
model real world problems thanks to its generality and expressive power,
but also a capacity to achieve tractability and robustness with low so-
lution cost. He also pointed out that, although there has been a certain
progress in the understanding of this logic, the foundations needed to
become firmer and its impact within mathematics more substantive.

Twenty years later, we observe that the theoretical foundations of
fuzzy logic have been extremely well addressed, in particular in the logical
strict sense. In parallel, fuzzy reasoning in the broad sense has been able
to address complex issues in control, data analysis, and natural knowl-
edge management in several application domains. Today, in order to take
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fuzzy logic, and in particular fuzzy reasoning, to next level of perfor-
mance, we need a better mutual understanding and interaction between
researchers focusing on abstract theoretical structures and those focusing
on operational intelligent systems. Twenty years ago Zadeh claimed that
we need more foundations for fuzzy logic in the narrow sense. I advocate
that now is time to reinforce the foundations of the broad fuzzy logic.

In this presentation centred on fuzzy reasoning, I will illustrate the
gap that exists between available theoretical explanations, which are de
facto fuzzy logic in the narrow sense, and practitioners expectations,
who exploit fuzzy logic in a broad sense. In particular, I will use some
successful applications in multimedia information management to show
some paradoxical behaviours that may occur, in practice, when using
standard fuzzy inference mechanisms. I will analyse these exemples from
different perspectives by, in the one hand, formalising the underlying
practical abstract motivations, and in the other hand, by providing the-
oretical explanations of the existing limitations. Moreover, I will show
preliminary works - neither purely practical, neither theoretical - that
provide some answers to the observed behaviours. These examples are
intended to open some new tracks between the narrow and the broad
fuzzy logic, around which the applied and the theoretical researcher can
put up to start an exchange and a mutual understanding.

Acknowledgments. Results and reflections presented here are the result of a
long collective work with different researchers from around the world, each having
its own theoretical or applicative perspective. Without forgetting all with whom
I have had enlightening discussions, I would to like to acknowledge my gratitude
in particular to Sabrina Tollari, Marie-Jeanne Lesot, Maria Rifqi, Bernadette
Bouchon-Meunier, Nicolas Labroche, Adrien Revault d’Allonnes, Christophe
Marsala and all, my present and past, doctorate students.



What Does Your Body Tell Me...., Oh, ... and

What Does It Tell You?

Nadia Berthouze

UCLIC, University College London, London, UK

n.berthouze@ucl.ac.uk

Abstract. Recent years have seen the emergence of technology that in-
volves and requires users to be engaged through their body. This has
opened the possibility to better understand and exploit this modality
to capture, respond to and regulate users’ affective experience. Indeed,
various studies in psychology have shown that our posture and body
movement do communicate to others how we feel, and the intensity with
which we feel, to the same extent that facial expressions and tone of
voice do (for a review, see [1]). At the same time, studies have shown
that body expressions are not only a window into one’s emotional ex-
perience but they are also a mean to affect and regulate this experience
(for a review, see [2]): the way we stand and the way we move affect
our emotional state, our cognitive abilities and our attitude towards the
events and environment that surround us and that we evaluate. In my
talk, I will present a set of case studies that aim to show how these two
sides of bodily expression can be used to design better and more effective
technology.

Using applications in computer games [3,4], in physical rehabilitation
[5] and in human-avatar interaction [6], I will show how body expressions
can be used to automatically capture how the person feels. In doing so,
I will also discuss the challenges raised by collecting, labelling and mod-
elling naturalistic body expressions, as well as possible directions to ad-
dress them. I will also bring into light how the availability of new devices
and sensors make it possible to extend the study of body to aspects of it
that are still under-investigated: touch behaviour as an extension of body
behaviour [7] and muscle activity as the engine of body expressions.

Using the above case studies, I will discuss how this information could
be used to adapt technology to better respond to the need of the user or
of the goal to be achieved [8]. In particular, I will discuss how tracking the
emotional states of the person through their body expressions offers new
possibilities for self-directed rehabilitation. Emotional states are often
forgotten when rehabilitation technology is designed with the main focus
being on correcting movement. Unfortunately, correcting movement is
not all what physical rehabilitation is about [9].

Finally, I will conclude by discussing how designers of full body tech-
nology could take advantage of what the body has to offer. I will present
psychology and HCI research that aims to provide a principled approach
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to the design of body movement to steer the user’s emotional states to-
wards what is most appropriate to the accomplishment of the task at
hand [2,10].
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Michèle Molina, and François Jouen

Gesture Trajectories Modeling Using Quasipseudometrics and
Pre-topology for Its Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

Marc Bui, Soufian Ben Amor, Michel Lamure, and Cynthia Basileu

Analogy and Metaphors in Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
Charles Candau, Geoffrey Ventalon, Javier Barcenilla, and
Charles Tijus

Soft Computing and Sensory Analysis

Fuzzy Transform Theory in the View of Image Registration
Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

Petr Hurt́ık, Irina Perfilieva, and Petra Hodáková
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Léa Guizol, Olivier Rousseaux, Madalina Croitoru,
Yann Nicolas, and Aline Le Provost

A Fuzzy Extension of Data Exchange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214
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Design of a Fuzzy Affective Agent Based on Typicality Degrees of
Physiological Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304

Joseph Onderi Orero and Maria Rifqi

Aggregation

Multilevel Aggregation of Arguments in a Model Driven Approach to
Assess an Argumentation Relevance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314

Olivier Poitou and Claire Saurel

Analogical Proportions and Square of Oppositions . . . . . . . . . . . . . . . . . . . . 324
Laurent Miclet and Henri Prade

Towards a Transparent Deliberation Protocol Inspired from Supply
Chain Collaborative Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335

Florence Bannay and Romain Guillaume



XXX Table of Contents – Part II

Encoding Argument Graphs in Logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345
Philippe Besnard, Sylvie Doutre, and Andreas Herzig

Formal Methods for Vagueness and Uncertainty
in a Many-Valued Realm

On General Properties of Intermediate Quantifiers . . . . . . . . . . . . . . . . . . . 355
Vilém Novák and Petra Murinová

A Note on Drastic Product Logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365
Stefano Aguzzoli, Matteo Bianchi, and Diego Valota

Fuzzy State Machine-Based Refurbishment Protocol for Urban
Residential Buildings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375

Gergely I. Molnárka and László T. Kóczy
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Francisco Herrera, and Humberto Bustince

Pre-orders and Orders Generated by Conjunctive Uninorms . . . . . . . . . . . 307
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