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Adaptive finite-time dynamic surface control for nonlinear systems with
input quantization and unknown disturbances

QI Xiaojing' LIU Wenhui'
1 School of Electrical and Automation Engineering, Nanjing Normal University, Nanjing 210023

Abstract In this paper,the problem of finite-time adaptive output feedback dynamic surface control is studied for
a class of nonlinear systems with quantized input signals and unknown disturbances.In the control design process,
the nonlinear terms in the system are approximated by the fuzzy logic systems.A hysteretic quantizer is introduced to
avoid chattering in the quantized signals, and the fuzzy state observer is constructed to estimate the unmeasurable
states of the system.In order to propose the finite-time control strategy , firstly ,a semi-global practical finite-time sta-
bility criterion is given.On this basis, an adaptive fuzzy controller is designed by combining the dynamic surface con-
trol technology with backstepping method. The controller can not only ensure that the observer and tracking error
converge to a small neighborhood of the origin in a finite time , but also keep all the signals in the closed-loop system
bounded.Finally,a simulation example is given to verify the effectiveness and feasibility of the control method.

Key words quantized input signals ; fuzzy logic systems ; dynamic surface control ;backstepping; finite-time tracking

control



