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Path-following in 3D for underactuated autonomous underwater vehicle
based on ocean-current observer
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Abstract: A path-following controller in 3D is developed for an underactuated autonomous underwater vehicle with
unknown physical parameters in the presence of ocean-current. Assuming the current is irrotational, we design the controller
based on the motion equations of the ocean currents by combining with the line of sight (LOS) guidance algorithm and the
backstepping technique. The dead-zone methods are used to estimate the unknown parameters to avoid the parameter drift.
The current observer is used to estimate unknown ocean-current velocities. Finally, the stability analysis is carried out by

using Lyapunov stability theory. Numerical simulations show the effectiveness of the proposed controller.
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Fig. 1 Principle scheme of nonlinear control of underactuated AUV
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Table 1 AUV model parameters

m = 185kg Y, = —100kg/s
Ix = 25kg - m? Zy = —100kg/s
Iy = 50kg - m? Kp = —30kg-m?/s

I, = 50 kg - m? My = —50kg - m?/s
Xy, = —30kg Ny = —50kg - m?/s
Yy = —80kg Xyju| = —100kg/m

Zw = —SOkg Yv\v| = —200kg/m
Ky =—15kg-m* || Z,, = —200kg/m
My = -30kg-m? | K, =—50kg m?
N; = —30kg-m” || M, = —100kg - m?

Xy =—70kg/s | Ny, =—100kg-m?
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