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ABSTRACT  Stability control for a class of single-input single-output ( SISO) uncertain nonlinear system with lower triangular struc—
ture was studied. Cascade control with active compensation based on the backstepping approach was proposed. The designed controller

with the characteristics of simple structure controlled convergence rate and good robusiness achieves the asymptotic stability of a
closedHoop system. To solve the uncertainty of the closeddoop system a new observer was designed to track the uncertainty in time.
The stability of the closeddoop system is proved by introducing the singular perturbation theory. Simulation results show the effective—
ness of the control method.
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Fig.2 Simulation curves of the closed-oop system: ( a) response curve of state x based on cascade control; (b) cascade control law u based

on cascade control; ( c) response curve of state x based on robust control in Ref. 4 ; (d) control law u based on robust control in Ref. 4
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Fig.3 Simulation curves of the closedHoop system based on cascade control: (a) response curve of state x; ('b) cascade control law u
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Fig.4 Simulation curves of the closeddoop system: (a) given y, and output y; (b) tracking error e; (¢) cascade control law u
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