Has . HE3IW LS NI O SO G S B/ S B 3 ) Vol. 45 No. 3
2024 5 H Journal of Huaqiao University (Natural Science) May 2024

DOI:10. 11830/ISSN. 1000-5013. 202402012

EERXED _HiERET ARSI S22

me T, hEA

CRAM R 2 A TR % A Sl fb~# e . Al AN 350116)

FEE: EF XU ACE R e B 45 BB B — R R R B AR T K T (USVO 5] . 1 k.
B TGN IE B2 A 1] 48 3 7 24 B0 5 FLOR A i B AR R 25 (v BB BT TR (VO R iR 2 K i .
RE B O 1) A AR AR s PR A R A T R T — R R R e 0 TR A TC A ME S S R R AR B
R AGHEER B BT AL RN EE, TESREVN ML TEN KRR HERXETA
RO I V., BT 1] R AR A RN R R 22 3R T USV BT Z A A E M B T R R
T VAR TG A 5 I 0 AR R ) R S A AR I A S O 0 B R R R 0 T b 5 L I AR R
KEW: TAKEME; KEGGISHE,; BARRE WEEH

hESFES: TP 273 XHtRERG: A XEHE: 1000-5013(2024)03-0324-08

Second-Order Sliding Mode Guidance Law in
Velocity Vector Field for Unmanned Surface Vessel

WEN Jinyuan, HUANG Yanwei

(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract; Aiming at factors such as unknown disturbances of course speed and course path, a second-order
sliding mode guidance law in velocity vector field fof unmanned surface vessel ( USV) is proposed in the paper.
Firstly, kinematics and course angle dynamics models of USV are established. Secondly, the path error (y.)
model is constructed, and the path error vector field based on course speed (V) is designed. The greater the
speed, the smaller the change of course angle. Recombined with the second-order sliding mode surface, a ve-
locity vector field second-order sliding mode USV guidance law is designed. and the stability of velocity vector
field second-order sliding mode USV guidance law is analyzed considering the unknown disturbance factor A.
The simulation results show that compared with the classical vector field, the velocity vector field achieves fas-
ter course speed V, with smaller course angle change rate and smoother vector field, which improves the navi-
gation safety and stability of USV. The path tracking control system based on the second-order sliding mode
guidance law in a velocity vector field exhibits enhanced robustness and higher accuracy in path following,
which achieves path tracking with remarkable precision.
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