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An Overview of the Theory and Applications of Interval-based
Intelligent Systems and Controllers

Pourya Jafari, Seyed Mohammad Javad Alhasher, Mohammad Teshnehlab

Abstract: Interval knowledge and its application in Neural Networks and Fuzzy systems is
introduced in this paper. It is a new paradigm for representation of human’s partial-implicit
knowledge which applies granular information-based computational methods, e.g., rough sets and
fuzzy sets. The interval-based intelligent systems and controllers are ones used interval knowledge
and granular computing approaches. These systems and controllers are able to deal with the types of
vagueness and uncertainties. During past two decades, several researches have proved that the
interval-based intelligent system are more capable than ones use traditional approaches in order to
processes of data, especially in noisy situations. In this paper, rough sets theory, rough set neural
networks, and theory of fuzzy type2 as most important interval knowledge approaches are
presented, and also some their applications are summarized.

Keywords: Interval knowledge, Granular computing, Interval-based intelligent systems, Rough
neural networks, Fuzzy type — 2 controllers.
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! Interval knowledge

2 Uncertainty

® Granularities of information
* Fuzzy rough sets

® Rough fuzzy sets

® Interval Analysis
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