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Adaptive Compensation Control Based on MMST Grouping for a Class of
MIMO Nonlinear Systems with Actuator Failures
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Abstract For multiple-input multiple-output (MIMO) nonlinear systems fault tolerant control problems, compensable
actuator failure sets are highly interrelated with the actuator grouping method. In order to enlarge the set of compensable
actuator failures, an adaptive compensation control scheme with multiple model switching and tuning (MMST) actuator
grouping is proposed for a class of nonlinear MIMO minimum phase systems with multiple actuator failures. Based on
differential geometry feedback linearization, a backstepping adaptive compensation control law is designed for the systems
with actuators locked in space or losing of effectiveness, and a new actuator grouping scheme based on MMST which
enlarges the set of compensable actuator failures is proposed. The proposed control law can guarantee that the closed-
loop systems with actuator failures are stable and asymptotically track of the given reference signals. Simulation results
demonstrate the effectiveness of the proposed method.
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