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Robust Seabed Terrain Following Control of Underactuated AUV with
Prescribed Performance Guidance Law Under Time Delay of Actuator

LI Jinjiang, XIANG Xianbo, LIUChuan, YANG Shaolong
(School of Naval Architecture and Ocean Engineering, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: To address the uneven seabed following control problem under the time delay constraint of the
actuator for the autonomous underwater vehicle (AUV), a robust time-delay controller with prescribed
performance guidance law is proposed in this paper, which can improve the safety of the AUV during
navigation. First, the seabed following error conversion is firstly performed based on a navigational safety
barrier function. Then, by integrating the time-varying line-of-sight guidance angle, the prescribed
performance guidance law is designed at the kinematics level to provide reference state input for the AUV,
After that, to tackle the time delay problem of actuators and reduce demand for accurate modeling, a
robust time-delay dynamic controller is designed using the radial basis function (RBF) neural network.
Finally, based on the Lyapunov theory, the stability of the closed-loop system is proved. The simulation
results illustrate that the designed controller can achieve uneven seabed following control. Moreover, the
following errors are always confined to the preset limits, which can also enhance the safety performance of

the AUV when following the uneven terrain of the seabed.
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Fig. 2 Block diagram of the prescribed performance guidance law based robust time-delay controller
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Tab.2 Control performance indices
GRS Lo/s to/s MAE, /m MAE./m MIA/ () MTV/(")
(—10m, 12 m, 09T 15.1 22.1 0.191 2 0.1912 0.0790 0.003 1
(—10m, 12 m, 09T 16. 1 22.0 0.194 3 0.194 5 0.076 2 0.0030
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