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Improved Dynamic Surface Adaptive Tracking Control of AUV
Considering Unknown Time-varying Velocity
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ABSTRACT: The work aims to enhance the tracking control performance of autonomous underwater vehicles under the effects
of three unknown factors of unknown time-varying ocean current velocity, uncertainty modeling, and environmental distur-
bances. Based on the improved dynamic surface adaptive control method, to compensate for the effects of these three unknown
factors, an adaptive updating law for ocean current velocity and a radial basis function neural network were designed for
real-time estimation. At the same time, the traditional fixed filter was modified into a time-varying filter to mitigate control input
chattering. Subsequently, a Lyapunov function was constructed to prove the stability of the system. Simulation experiments
were conducted and compared with traditional dynamic surface control and back stepping sliding mode control methods. The
designed adaptive updating law for ocean current velocity and the radial basis function neural network accurately estimated the
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effects of the three unknown factors, demonstrating robust performance. Furthermore, compared to the other two methods, the

proposed method exhibited superior control performance in terms of control accuracy and the ability to resolve chattering. In

conclusion, the improved dynamic surface adaptive control method effectively addresses the issue of unknown time-varying

ocean current velocity in real-world scenarios, taking into account uncertainty modeling and environmental disturbances, while

also improves the control performance of autonomous underwater vehicles in complex environments.

KEY WORDS: autonomous underwater vehicles, dynamic surface control; unknown time-varying ocean current velocity;

adaptive control; trajectory tracking; radial basis function neural network
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Fig.3 Flowchart of improved dynamic surface adaptive closed-loop control system
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