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Ship motion measurement and compensation based on parallel platform

HUANG Ling-tao, LI Chen-xu,ZHANG Hong-yan
(School of Mechanical and Aerospace Engineering, Jilin University, Changchun 130022, China)

Abstract: Aiming at the problem of multi-degree-of-freedom composite motion compensation of ships
under the action of sea waves, a ship motion measurement and compensation algorithm based on a parallel
platform to simulate sea waves was proposed, which includes an attitude calculation algorithm and a heave
displacement calculation algorithm. First, a ship motion compensation experimental platform composed of
two six—degree—of-freedom parallel platforms in series was built. Secondly, based on the inertial
measurement unit, a Kalman filter attitude calculation algorithm was used to calculate the roll and pitch
attitudes of the simulated ship motion. Thirdly, a heave displacement calculation algorithm was designed,
featuring high-pass filtering, phase compensation, and sea wave frequency adaptability. Finally, ship
motion compensation experiments were conducted. The experiments results showed that the upper parallel
platform can effectively suppress the impact of sea waves on the ship’s motion, significantly improving the
stability of ship operations. The experiments validated the rationality and effectiveness of the proposed
algorithm in this paper, providing an effective method for real ship motion compensation research.
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Fig. 1 Schematic diagram of the self stabilizing system

framework for waves
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using three methods
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Fig.4 Flow chart for calculating ship

heave displacement
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Fig.5 Comparison between the acquisition signal of
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Fig.7 Heave filters and twice integrating amplitude

and phase frequency characteristic curves
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Fig. 8 Heave signal calculated by the heave filter
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