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Abstract

Aiming at the problem of any single channel failure of dynamic system actuators, a closed-loop
pole as fault information is proposed to design a fault diagnosis system and realize fault-tolerant
control. When any single channel of the actuator fails or the failure gain of different channels
changes, the pole observer obtains the change of the pole in a given area to judge the fault. The
closed-loop system poles are used as the input of the fault diagnosis model of the extreme learning
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machine, and the particle swarm algorithm is applied to optimize the extreme learning machine to
realize the fault-tolerant control of the diverse passage of the system actuator. Using network
control system simulation, verify the accuracy of the fault-tolerant control system, the exactness of
the vertex observer and the validity of reliable controllers.
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Figure 1. Fault-tolerant control principle diagram
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Figure 3. PSO-ELM classification algorithm model diagram
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Figure 4. Network control system structure diagram
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Figure 5. Pole distribution map
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Figure 6. Closed-loop pole distribution diagram of normal controller and reliable controller
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