EEETEF S

PREALI R SR 2024, 32(3)

Computer Measurement & Control + 153 -

NXEHS 1671 -4598(2024)03 -0153 - 06

DOI:10. 16526/j. cnki. 11-4762/tp. 2024. 03. 023

FESHES U664, 82 XEFRIREG A

& T IMFAC B NS T LA R B i& Rz 45 4
A AN R, R

2140825 2. PRIEFHLARPLARMISLHe % . (L) 8 214082)

& %', 2
(L E BRI oL . WL B

R S I I P P 5 2 KRR SR T, 2 B il OR T R A9 IRDAE L 5 M — o 25 200 B 0 B B8 0 ol G A
BB IS NP B s SCREE SE AT T i 2l A R A T 8 A J0 AU 1) B R e P TR L BT TR UL L 0 LAl A T A A
I8 O AR B A AL T T i S B AR R A T ik A DO AR Y T O e R s BT JCAE B I 9 G 2 ) I fE i
B B [ R Bt T S A DR S N S O R AT U E . ARE T ST IR A PR SG e d E  B FO B B TR
TR A ks IR, RN 3 GO AL TR JEASEAE 30° B BRIV 15 42 i A1 = 30°J5 L0 1) #2 b o AR T AL S50
PRI 2, M TORT @ N 4% R R R AE 4 10 s A4S, MR ERE BT T, 080T AN W T E S 5
Pl

RBEIA : OO [ S RS s ONME s U RS SO R BT

Anti-disturbance Course Adaptive Control of USV Based on IMFAC
BAO Tao'?, WANG Qi'*, ZHOU Zexing'?, CHEN Zhuo'**
(1. China Ship Scientific Research Center, Wuxi 214082, China;
214082, China)

Abstract: To address the problem that control effectiveness of unmanned surface vessel (USV) decreases due to environmental

2. Taihu Laboratory of Deepsea Technological Science, Wuxi

disturbances such as winds, waves, and currents in course control. an improved model-free adaptive control (IMFAC) algorithm in-
corporating bacterial foraging optimistic (BFO) algorithm is proposed. Firstly, this paper analyzes the partial form dynamic lineariza-
tion-model free adaptive control (PFDL-MFAC) in USV heading control. designs the virtual output to meet the assumption conditions
of IMFAC, and establishes the model free adaptive course controller based on partial format dynamic linearization method. In view of
the parameter initial value selection range of PFDL-MFAC, an improved bacterial foraging algorithm is designed to pre-regulate the
parameter initial values, ensuring rapid convergence of the algorithm. Finally, the effectiveness of the designed algorithm is verified
through semi-physical simulation experiments. The results show that, under simulated interference from the sea conditions of level 3.
compared with the large steady-state errors resulting from traditional algorithms for the USV with the stepwise course control of 30°
and square course control of £30°, the IMFAC algorithm can steadily approach to zero error after the adjustment time of about 10 s,
achieving adaptive course control of unmanned vessels.

Keywords: improved model free adaptive control algorithm; USV; course adaptive control; anti interference algorithm; semi-

physical simulation experiments
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