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Abstract

In this paper, we propose a robust path tracking control method for autonomous underwater vehicle with variable
speed. The proposed path tracking controller consists of a kinematic controller and a dynamic controller. First, the
kinematic controller computes the surge speed and yaw rate to follow the reference path with variable speed. Then
the dynamic controller controls the thrust force and yaw torque to move the AUV actually. In the dynamic control,
we assume that the sway speed is a disturbance. In addition the dynamic controller is designed based on sliding mode
conrol. We also demonstrate the stability of the proposed control method by Lyapunov stability theory. Finally,
simulation results illustrate the performance of the proposed control method.

Key Words : Path tracking control, Autonomous underwater vehicle, Steering control, Lyapunov approach, Sliding
mode control
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Table 1. Hydrodynamic parameters
Items Symbol Value Unit
Mass m 185 Ky
Rotation inertia 1, 50 Kgm?
Added mass X, -30 Ky
Added mass Y -80 Ky
Added mass N, -30 Kgm?
Surge linear drag X, 70 Ky/s
Surge quadratic drag X, 100 Kg/m
Sway linear drag Y, 100 Kg/s
Sway quadratic drag Y, 200 Kg/m
Yaw linear drag N, 50 Kgm?/s
Quadratic yaw drag N, 100 Kgm?
& 2. A7) w7
Table 2. Controller parameter
Items Value
K, 1
kK, 1
K, 0.2
K, 10
K, 4
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Fig. 4. Path tracking control results
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Fig. 6. Control input(Thrust force: F, yaw angle torque: I)
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