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Stable Pattern Classification of Unknown
Nonlinear-Feedback Systems

Norio Mivaet and Hayao Mivact

In the stability studies of nonlinear control systems, it is important for system designers to overcome
the characteristics of system nonlinearities. The nonlinearities play significant roles for maintaining
stabitity, and thus, it is also important for constructing appropriate Lyapunov functions of the system.
This paper presents a method of classifying stable patterns for systems with unknown nonlinearities.
Classification based on the Lurétype nonlinear system is carried out, by using the robust perturbation
technique. In this paper, unknown nonlinearities are regarded as the nonlinear perturbations of nominally

stable Luré-type systems and nonlinear patterns are determined so that the robustness of perturbed

system keeps. Stability theorems for giving stabe patterns of several nonlinearities are derived. In
deriving those theorems, the positive realness of the transfer function and the Luré&type Lyapunov function

are well utilized.
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Fig. 1 Multiple Nonlinear Feedback System
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