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Fig.1 Thruster position arrangement
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Tab.1 Thruster technical parameters
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Fig. 2 Control thrust
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Fig. 3 Comparison of distribution results of control thrust
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Fig. 4 Comparison of distribution results of control moment
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Fig.5 Comparison of angle changes of thruster
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Fig. 6 Thrust characteristic curve of thrusters
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Fig. 7 The change of ship position
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Fig. 8 The result of thrust distribution

S -03 — Py
04F — Y
_0.5 1 1

1 86 171 256 341 426 511

t/'s

B9 HELBER

Fig. 9 The result of moment distribution

=g
— 2%

01 73 145 217 289 361 433 505

t/'s

K10 H#tHoAELTN

Fig. 10 The change of the angle of the thruster
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Truncation redistribution combined bias thrust distribution algorithm

CHEN Yahao', XU Haixiang"'?, LI Wenjuan®

( 1. School of Transportation, Wuhan University of Technology, Wuhan 430063, China;
2.Key Laboratory of High Performance Ship Technology of Ministry of Education, Wuhan University of Technology,
Wuhan 430063, China )

Abstract: For the special conditions, that the forces in the marine environment are small, the
direction changes frequently at large angles, and the dynamic positioning ship control system requires the
thruster to issue a small thrust, even zero thrust, in order to realize the application of thrust distribution
in practice, truncation redistribution strategy is proposed on the basis of combined bias thrust
distribution algorithm, and a truncation redistribution combined bias thrust distribution algorithm is
designed. The simulation results of the algorithm are compared with those of the original algorithm,
which shows that it can adjust the thrust direction of each thruster, avoid the thrust direction of the
thruster entering the restricted corner area and further avoid frequent changes at small angles of the
thruster without affecting the distribution of control force. The experiments show that the algorithm
can avoid the thrust loss of the thruster and reduce the mechanical wear and energy consumption

caused by the frequent rotation of the thruster at small angles in practical engineering applications.

Key words: dynamic positioning; thrust distribution; combined bias; truncation redistribution



