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Nested Saturation Delay Control of Integrator Chains with Nonlinear Terms

LIU Jun"?

(1. School of Information Engineering, Hunan College of Electrical and Mechanical Technology, Changsha 410151, China;
2. School of Automation, Central South University, Changsha 410083, China )

Abstract: In view of a fourth-order integrator chain with higher-order nonlinear terms, a nested saturation
controller is proposed for a realization of the global asymptotic stability of the system with an input time delay. The
stability analysis can be divided into two stages: saturation degradation analysis and asymptotic stability analysis of
desaturated systems. The controller uses planar transformation to construct a standard type, followed by a natural
cancellation, thus completing the saturation degradation analysis. Then, an important matrix inequality and Lyapunov
theorem are used to complete the asymptotic stability analysis. Finally, the effectiveness of the controller is verified by a
simulation experiment of an inertial pendulum system.
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