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Pure feedback system prescribed performance finite-time fault-tolerant control
with unknown initial tracking condition

DING Lei, LI Xiaohua™ , LIU Hui
(School of Electronic and Information Engineering, University of Science and Technology Liaoning, Anshan 114051, Liaoning,
China)

Abstract: For non-affine pure feedback system with actuator failure and unknown initial tracking condition, the problem of
prescribed performance finite-time fault-tolerant control was studied. The mean value theorem was adopted to deal with non-affine
system, the Nussbaum gain function was used to solve the controller design problem with unknown control direction. With the help
of prescribed performance control design method which was independent of the system’s initial condition, the prescribed performance
controller could still be designed when the initial state of the tracking error was unknown. Using traditional finite-time theory and
fault-tolerant control theory, a prescribed performance finite-time fault-tolerant control design strategy was proposed. The strategy
could guarantee the transient and steady-state performance of the system under unknown initial tracking condition and actuator
failure, as well as boundness of all signals in the system. The simulation results verified the feasibility of the designed controller.
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