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Abstract: This paper is concerned with tracking control of nonlinear multi-
variable systems whose relative degree is more than one. The control method
is based on a direct steepest descent method using the gradient of a perfor-
mance index. Simulation results demonstrate the usefulness of the proposed
method.
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1 Introduction

Studies on nonlinear feedback control have been extensively made in recent years. Need-
less to say, stabilization and optimization are central concerns. Lyapunov stability theory
and the Hamilton–Jacobi–Bellman equation for optimal control appear to be main tools
for designing stabilizing feedback control laws. For affine nonlinear systems, lots of re-
searches have been done based on feedback linearization, nonlinear optimal regulator
[13, 5], the Hamilton–Jacobi–Bellman equation and inverse optimality theory [4], control
Lyapunov function stabilization [20], back stepping technique [11], nonlinear H∞ con-
trol and passivity-based control theory [22], etc. For general nonlinear systems, receding
horizon control [12] is known as one of the few studies on on-line nonlinear optimal con-
trol. Besides, there are many studies on neuro-controllers [19, 15] based on the error
back propagation method, but their stability and generalization ability remain unsolved
questions.
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