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A Quantitative Analysis of the Nonlinearity of
Fuzzy Logic Controlier

Chul-Heui Lee’ Seon-Hak Seo™

ABSTRACT

In this paper, the nonlinear I/O characteristic of fuzzy logic controller is analyzed
by using cell concept.

Sources of the nonlinearity in a fuzzy logic controller include the fuzzification, the
fuzzy reasoning and the defuzzification. A closed form expression for the defuzzified
output is derived in case of a fuzzy logic controller with two inputs, triangular
memberships, MacVicar-Whelan type linguistic rules, and direct fuzzy reasoning. As
a result, it is shown that fuzzy logic controller is a nonlinear controlier. Also its

nonlinearity is analyzed with respect to the conventional PID control and the sliding
mode control.
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Fig 1. Membership function of fuzzy
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Table 1. Linguistic control rule base
(N=5, M=9)
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Table 2. Firing level and cell effect for each region of cell in Fig 4(b).
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