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Tuzzy Modeling Technique of Nonlinear Dynamical System
and Its Stability Analysis

*JI.T. Lee,

Abstract—This paper presents the linearized fuzzy model-
ing technique of nonlinear dynamical system and the stability
analysis of fuzzy control system.

Firstly, the nonlinear system is partitionized by multiple
linear fuzzy subcontrol systems based on fuzzy linguistic
variables and fuzzy rules. Secondly, the disturbance adaptation
controllers which guarrantee the global asymptotic stability
of each fuzzy subsystem by an optimal feedback control law
are designed and the stability analysis procedures of the
total fuzzy control system using Lyapunov functions and
eigenvalues are discussed in detail through a given illustrative
example.
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Fig.1 Connection Diagram of Nonlinear
Fuzzy System
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Fig.2 Representations of Fuzzy Variable M; and N;
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Fig.3 Piecewise Linearizations of g{x))
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(b) Error between eq.(4) and sinx,;
Fig5 Fuzzy modeling of Nonlinear Term and its error
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Fig.6 Dynamic Responses of Total Systeh
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