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Maneuverability prediction of channel-type
unmanned catamarans

LIU Dong—yu, GAO Xiao—peng, HUO Cong
(Naval University of Engineering, Wuhan 430000, China)

Abstract: Path planning is one of the key technologies for autonomous navigation of unmanned vehicles. A
good path planning method is of great significance to the intelligent development of unmanned vehicles. In
the existing path planning research, the maneuvering performance of unmanned vehicles is not considered. In
order to make the planned path have shorter voyage time, shorter path length and better path tracking ability,
it is necessary to combine the maneuvering performance of unmanned vehicles with the path planning algo-
rithm. In order to accurately predict the ship maneuverability, the channel-type unmanned catamaran was
taken as the research object, and simulation tests of three planar motion mechanisms were carried out by
CFD technology. Simulation results were fitted with different hydrodynamic models, and corresponding hydro-
dynamic derivatives were calculated. The MMG model was used to establish a mathematical model of ship
maneuvering motion to simulate the turning motion and Z-shape motion of the unmanned catamaran. The in-
fluence of different hydrodynamic models on the simulation results was analyzed, and the maneuvering pre-
diction of the unmanned catamaran was realized.
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Tab.2 Main parameters of catamaran
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Tab.4 Research on gird convergence
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Tab.5 Research on time step convergence
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Fig.5 Wave around the hull when the drift angle is —2° and -8°
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Tab.6 Hydrodynamic derivatives of the first—order model

KB 7154 ToEWAE VISTIDARS &t To WAl
Y, 1.347 % 107! n, -338x 107
¥, 1.858 x 10 n, -236% 107
¥; -2.071x 10 n, 1.401 x 107}
y; -3.404x 10 n, ~2301 x 10
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Tab.7 Hydrodynamic derivatives of the second—order model

Keh I8 TR KB I E ToRWwAE
¥, 9.122x 10 n, 3.468 x 10
o ~7.096 X 10™! n,, -3.237x 107
¥; ~2.039x 10 n, 1.409 x 10}
Y, -5.201x 10 n, -35%107*
y: 1234 %1073 n, ~158% 107

Y 8.13x107° n,, 1.84%x107°
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Tab.8 Hydrodynamic derivatives of the third—order model
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Yo 5734 %107 Mo -2.907 x 102
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y: 1.853% 107 n, -23x10*
Yo ~3.85x 107 n, 159 x 10°°
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Tab.9 Maneuvering models of catamaran
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Fig.11 Predicted trajectory of catamaran turning
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b AUH B AR R S A — o 0 S I 245 B B NAT & e AAE BRI PERERY A2
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Tab.10 Diameter of steady turning

ES EY %3 J%4 SEEGAA
[l 5% H A% /m 27.587 26.199 26.950 26.326 27.107
S HiR 2 (%) 1.8 3.3 0.6 2.8 —

F 11 BIHESE

Tab.11 Maneuvering parameters

B\ Ve 5°/-5° 10°/-10° 15°/-15° 20/-20°
1% FL A% /m 28.227 26.950 26.247 25.838
HE /m 2.993 2712 2.526 2.389
REHF /m 8.749 8.197 7.795 7.483
Al 76.15 80.95 89.16 100.01
AR/ (°) 5.0776 5.6178 5.0296 4.4615
PR/ 77.27 77.27 43.9 36.5
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ARSCHEETF CED 5 B, LIBE W] A M4 T ST 38 2 B\ A0 R 78 XU s 1) R AR R A o X 42
L TN = A RS SRR IR T RHIL Sl D Al R EE = PMM iz SRS, 15 AR
ZRAE T KB TR 7 A RS B AN [R] 52 07 A A0 b 35S 75 B0 AR D i ER 0K 3 1 S8 A
S 7K 3l 77 T E80EE ST AN [F] ) SUA ST s Sh A AR AR A0 S A i 6 00 30 X A [ A5 28 4ol it B8 4 o
VEMY , 55 S0 00 6 B A e (R BB I FH T 5 SR AIE ST, I8 P2 B 2 BUA s 1 [l i i
B Z I 38 st A7 05 B, AR BT OBUA T [0 242 G vk D R B AP S AR5 8 WAL 4R T
AT TC NSRRI ERE , R B AR R A LA e 25 T kAl . 3@ 5 5 400, v LAAS 2 L
TS

(1) A8 SCRFH B A AR B0 7 0 J T 2 mT LT e b DU 65 ST ST 40 4500, i LG S ST R B 45 80 L
A = RS EE

(2) F A R TE OB AEARHIL A BE A 00 CELML) B 07K 3 J3 TR 285 S w] i, L RH DA/ xR
A FAEMUA T R v, 25 AOMAE B SRR T8 1 Ab iE N, TR 1 225 /<02 AT L 8] Xof T 7 %) Y1) 3 e BEL A
Hs

(3) Fh T8 3 76 T8 N UL S I 08 1 T e ) 3 R e HE K AR AR A7 A A A5 LA ] 5 5 sy v 3 45
N DN ELAT /N [T e LA o
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