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Abstract

Fuzzy reasoning is a seminal tool for intelligent systems. It enables handling im-
precise information and uncertain knowledge in real-world applications. Fuzzy
reasoning can be seen as a process that finds a solution for a system of rela-
tional 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 criticism 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 multivalued 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 appli-
cation, 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 solution cost. He
also pointed out that, although there has been a certain progress in the under-
standing 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 knowledge management in several



2 Detyniecki M.

application domains. Today, in order to take fuzzy logic, and in particular fuzzy
reasoning, to next level of performance, 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 oc-
cur, 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
theoretical explanations of the existing limitations. Moreover, I will show pre-
liminary 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.
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