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Abstract: As an important part of autonomous underwater vehicle (AUV), the actuator reliability is of great significance
to the system security. On the basis of AUV model with 6 degrees of freedom, a fault detection and estimation method via
adaptive threshold and extended state sliding mode observer (SMO) is proposed in this paper. Firstly, new expanded state
variables are achieved to obtain the diagnosis residuals between actual and estimated outputs. Then, an improved adaptive
threshold is designed to monitor the change of residuals, aiming at further reducing the fault mis-diagnosis. Further,
the gain solution is transformed into the linear matrix inequality (LMI) constrained optimization problem based on the
extended-state structure. Finally, by designing dynamic sliding surface, the chattering phenomenon is suppressed and the
convergence can be guaranteed. The fault estimation of AUV actuators is realized via the equivalent control output error
injection principle at the same time. The simulation results show that the proposed scheme has an outstanding detection

sensitivity and estimation accuracy for AUV actuators.
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