233 B 4 KTFENRG MR Vol.33 No.4
2025 4E 8 H JOURNAL OF UNMANNED UNDERSEA SYSTEMS Aug. 2025

[SIAR] &, BB . 44 ILOS & IPID-GWO #y T A A& B AUAT # #5425 52 b 4L D] & T A R 4% 4, 2025, 33(4):
648-656.

Z£4 TLOS X IPID-GWO B9 AKE
TR R IREE 1L

K, BEH

CRIEH T K% MLk TREBE, 10T K, 116024)

H OE: ARAFARLAKRESATRORAZRIZFA, #E T AL TAL '—?—i%(LOS)ﬂ'?éé\i‘”Eiithl-
AR -1 H) B (IPID) AR IZ Rk, AR, BZ TAUTEN 3 AHE 115%7] Fagl) 7y FAEA 8 T 2 H) K%
RIAZ R M NEAR; 26T TATALIEH SRS M T LOS # 5%, /42 ILOS & at— IPID 4= %] & 1% A
ILOS H A7 2] 69 A2 A6 A 24T 3k I7 A2 69 3 B 4241, F—]ﬂa“éﬁz%ﬂ!’i@ﬁux&ﬁn B0 et 09 AMERT N, :&%ii’
B B 2L AL F B A ki, o e A R IRARAL L R(GWO) 5 iR 4% 5 5(GA)T TPID 424 B 694 & & 40t
AL AT b . 2 Matlab F 42 F ILOS & IPID 4= #) % 3+ 4 2 49 B % - ﬂiﬂi/% BARAELTHEA T3
BB IZT B, BT ATRIZ A R AR £, BIE T ILOS #= IPID-GWO Hik4E 469 7T T An b b 1
FEIF: RAKEMITE,; BAIRIF, A H F &, 38z X tbB-Rao- fih\%iﬁ%'lu s RBRAAAE &

R E S 2E: TI630; U674.941 XHRFRIRES: A NEHRS: 2096-3920(2025)04-0648-09

DOI: 10.11993/.issn.2096-3920.2024-0177

Path Tracking Optimization for Unmanned Hydrofoil Vehicle
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BI Cheng, DUAN Fuhai
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In order to solve the path tracking problem of a new type of unmanned hydrofoil vehicle, a tracking strategy based
on line of sight(LOS) guidance combined with an incremental proportional-integral-differential(IPID) controller was proposed.
Firstly, the 3-DOF kinematic and dynamic models of the vehicle were established, and the control input was decoupled
through the control strategy. The LOS guidance method was improved by combining the variable foresight distance and
integral term, and the ILOS algorithm was obtained. The IPID controller used the desired heading angle obtained by the ILOS
algorithm to dynamically control the tracking process. The compensation input when switching the tracking point was added to
the algorithm to avoid the system’s out-of-control problem caused by excessive changes. The weight coefficients in the IPID
controller were optimized and compared using the grey wolf optimizer(GWO) algorithm and genetic algorithm(GA). In
Matlab, the ILOS and IPID controllers were used to track the given straight and curved mixed path in the absence and presence
of interference. The tracking effect and lateral error were analyzed, and the feasibility and advancement of the combination of
ILOS and IPID-GWO algorithms were verified.
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