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Abstract

This paper proposes a direct self-tuning controller using neural networks that can adapt to nonlinear systems and
automatically adjust its design parameters. The plant applied to the controller is a nonlinear system characterized by
noise, time delays, and time-varying parameters. Based on the theory that divides a nonlinear system into linear and
nonlinear components, the proposed controller is the generalized self-tuning controller. The design parameters of the
controller are automatically tuned using the Robbins-Monro algorithm, a stochastic approximation method. The
coefficients of the linear part are directly estimated using the Recursive Least Square (RLS) method, while those of
the nonlinear part are estimated via a neural network. These estimated coefficients are then combined and applied to
the control law and design parameter tuning of the generalized self-tuning controller. To demonstrate the effectiveness
of the proposed algorithm, computer simulation results are presented for a nonlinear system with non-minimum phase
behavior, noise, time delays, and parameters that change after a certain period.
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