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Abstract: In this paper, the finite-time prescribed performance control problem is investigated for the three-dimension
(3D) trajectory tracking of underactuated autonomous underwater vehicles (AUVs) with uncertain dynamics and unknown
time-varying ocean environment disturbances. A novel prescribed performance function and an error mapping function are
proposed to transform the trajectory tracking errors constrained by the prescribed performance into the unconstrained trans-
formed errors. A new super-twisting (ST) extended state observer is constructed to online estimate the total disturbances
lumped by the uncertain dynamics of AUVs and unknown time-varying ocean environment disturbances in a finite time.
On the basis of the above, a new ST control law is designed to achieve the 3D trajectory tracking of underactuated AUVs
with the prescribed performance in a finite time. Theoretical analyses prove the stability of the resulting AUV 3D trajectory
tracking closed-loop control system. The simulation and the simulation comparison results verify the effectiveness and the
superiority of the designed control law.
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R 95 (54 5] BEURT A, 2, 7] 784 PR B (A1 T, <

M4l5vc4/5(o> PRSI, U R AR L fi
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pwgVGM | = 5kg-m? - s72,
4.1 Pl e

N T BAEA ST RS B R ok, N e
P L SR AL A T 07 B S
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R 2 R SR [A].

HH 3 (a) AT WL, AUV [ 52 BRIz 3 90075 Re % B iR B
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Fig. 3 Simulation results in case 1
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Fig. 4 Simulation results in case 2
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Table 1 Performance indices of 7; and T, in two cases

T1 Tc
ARt -t A )
[EA; 471 590 4.08 524

IEAe 9.32 11.26 22.11 23.20
Tals 897 9.31 14.93 1497
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