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Fixed-time adaptive fuzzy control for multi-fault concurrent nonlinear systems

YOU Guodong!, WANG Sheng!, LI Xingyun?, WU Jinyuan®, ZHANG Hailong?,
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(1. College of Electronic Information and Automation, Tianjin University of Science and Technology, Tianjin 300457 China;
2. College of Mechanical Engineering , Tianjin University of Science and Technology, Tianjin 300457 China;
3. Tianjin First Central Hospital, Tianjin 300192, China)

Abstract: A new adaptive fixed-time control strategy is proposed for strict feedback nonlinear systems affected by both

actuator and sensor faults. The types of faults considered in this study encompass fixed deviation, drift, decrease in accuracy,
and decrease in effectiveness. The approach simultaneously employs Lyapunov functions and Young's inequality theorem in
conjunction with fuzzy logic systems (FLSs) to address unknown terms within the system. Additionally, an enhanced
event-triggered controller based on a time-varying relative threshold strategy is developed, effectively enhancing the control
accuracy of the system. Furthermore, it was demonstrated under the designed adaptive controller that the tracking error meets
the predetermined constraint boundary, and all signals of the closed-loop system are probability bounded within a fixed time.
Finally, the efficacy of the proposed control strategy was validated through simulation examples.
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