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Fig. 2 DP test ship model
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Fig. 3 Propeller configuration of ship model
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Fig. 4 Northbound position change curve of ship model
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Fig. 5 Eastward position change curve of ship model
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Fig. 6 Heading position change curve of ship model
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Fig. 7 Horizontal movement change curve of ship model
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Fig. 8 Longitudinal thrust change curve of ship model
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Fig. 9 Transverse thrust change curve of ship model
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Fig. 11 The estimated environmental force
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Dynamic positioning adaptive controller design

based on orthogonal neural network

XU Haixiang”™"*, LU Linfeng’,
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( 1.Key Laboratory of High Performance Ship Technology of Ministry of Education, Wuhan University of Technology,

Wuhan 430063, China;

2. School of Transportation, Wuhan University of Technology, Wuhan 430063, China )

Abstract: Dynamic positioning ship will inevitably be disturbed by marine environmental forces such

as wind, waves and current which cause static errors in the actual positioning of the ship. When using

the backstepping method to design the controller, most of the documents introduce adaptive integral

to resist the environmental load interference. By adding the deviation integral of the current position

of the ship and the target position in the controller, the unknown environment disturbance is

estimated, thus the adaptive control effect is achieved. On this basis, the adaptive integral term is

improved for the orthogonal basis neural network to design the controller and the purpose of

eliminating static deviation and realizing the accurate positioning is achieved. Finally, the feasibility of

the designed controller is verified through the comparison of model experiments.

Key words: dynamic positioning; station keeping; adaptive control; model experiment



