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Abstract: This paper addresses the three-dimensional simultaneous tracking and stabilization problem for autonomous
underwater vehicles (AUVs), where the effects of modeling uncertainties, unknown external disturbances and input satura-
tion constraints are all taken into consideration. Due to analyzing the characteristics of different types of desired trajectories,
two novel auxiliary virtual signals are introduced for the purpose of controlling the underactuated directions. Based on the
backstepping technique and Lyapunov’s direct method, a saturated adaptive dynamic controller with a unified form is de-
signed to guarantee the error states of AUV to ultimately converge to bounded areas centered at zero, and while, the neural
networks based updating laws are also proposed to estimate the unknown modeling parameters and external disturbances.
Simulation results illustrate the effectiveness and acceptable performance of the proposed controller.
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