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Abstract

Automatic control has been always playing an es-
sential part in the development of industrial proc-
esses and technologies in areas like manufacturing,
power processng and distribution, communications,
transportation, etc. In modern applications, the re-
quirement on the performance of control systemsin-
creased considerably. Over a broad range of operat-
ing condtions, most processes exhibit strongly non-
linear behavior, and thus cannot be adequatdly con-
trolled by using conventional linear techniques.
Moreover, automatic controllers often must be de-
signed for complex and poorly understood systems,
characterized by unanticipated changes in the proc-
€ssor its environment.

Whil e conventional control methods require more or
less detailed knowledge about the process to be
controlled and assume linear processbehavior, mod-
ern methods include tools that can handle norline-
arities and uncertainty in the plant description.
Fuzzy control belongs among the toals that allow the
control engineer to design ronlinear cortrol laws
without relying on an accurate plant model.

Initially, fuzzy control was motivated by a rule-
based representation o (possbly qualitative and im-
precise) human knowledge and the correspondng
deductive processes. Classcal fuzzy logic control-
lers describe the relations between plant outputs and
the control inputs by means of if-then rules, allowing
for ambiguity in their definition - using linguistic
terms such as 'high temperature, represented by
fuzzy sets with overlapping boundaries. The re-
quired knowledge can also be automatically ac-
quired from data by using rule induction and learn-
ing techniques. More recently, modd-based fuzzy
control methods have been introduced and exten-
sively studied in theliterature,

namely because of the possbility to analyze stability
and design controllers with guaranteed performance.

This tutorial gives a state-of-the-art overview of
fuzzy control techniques. Different types of fuzzy
controllers explained, including direa (low-level),
supervisory (high-level), adaptive and model-based
fuzzy control, including stability analysis. The parti-
cipants will learn

(1) tools that they can immediately use in a broad
range of applications,

(2) ideas for new research directions within the field
of fuzzy control systems,

(3)examples of realized applications and case stud-
ies.
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