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The condition is defined as a fuzzy relation in U and the fuzzy implication defined as a fuzzy
relation in ¥, with x and y linguistic variables in U and V. According to the implication method
proposed by Zadeh, the fuzzy rule is interpreted as a fuzzy relation with membership function as
given by Equation 4 a. The subscripts Cond and Ipl refers to the condition and implication
membership functions respectively. Mamdani's implication is a fuzzy relation with membership
function as given by Equation 4 b. The simplicity of the Mamdani-type implication accounts for its
popularity amongst control system designers. Mamdani inference engines were thus chosen for all

the systems studied in this dissertation.

Ho, (xy)= ma’x[min[luCond (x )’:ulpl (y )]vl = Beon (x )]
Ho,., (x:y) = min[/uCond (x )uulpl (y )

Equation 4

In order to draw a single conclusion from a set of fuzzy rules, an inference operator is required [21,
87]. In individual rule-base inference, each rule in the rule-base qualifies an output fuzzy set. The
consequences of all the rules are combined with the union or intersection operator to form a single
output fuzzy set [54, 87]. Of the various proposed inference methods, the minimum inference
engine is used in this work [42, 87]. In the minimum inference method individual rule-base
inference with union combination is used in conjunction with Mamdani's implication method as

given by Equation 5 for the case of M rules in the rule-base [87].

1y (v)=max|minfy,, (), ()]

Equation 5

The structure of a typical fuzzy logic system and the application of the above equations is best
explained using a simple example. For the sake of simplicity consider a two-input, one-output
fuzzy logic system that maps the inputs x and y, in their universes of discourse X and Y, to output z
in universe of discourse Z. The structure and elements of the fuzzy logic system are shown in

Figure 1.
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Figure 1 Structure of a two-input, one-output (MISO) fuzzy logic system.
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