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Control method for a fin/tank integrated stabilization chaotic system

WANG Hui, CHE Chao, YU Lijun, LIU Shaoying, YOU Jiang
(College of Automation, Harbin Engineering University, Harbin 150001, China)

Abstract; Based on the ship roll problem, the dynamic model equations of an integrated stabilization system were

analyzed and proved this to be a chaotic system.The analytical method of phase diagrams and Lyapunov indexes

were used to verify the chaotic motion of the system under certain conditions, then a nonlinear feedback control

method was used to control this chaotic motion by choosing reasonable control parameters. This method reduced the

chaotic motion of the system without destroying the original dynamic characteristics.The chaos search algorithm was

combined with an ant colony algorithm to search the best parameters for PID. Therefore, the chaos ant colony

optimization algorithm not only had strong global optimization ability but also accelerated the convergence speed. As

a result, the performance of the control system was significantly improved.

Keywords: integrated stabilization; parameter optimization; nonlinear feedback; chaos search algorithm; colony

algorithm; attractor phase diagram; ship roll
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B PiE/m HEiEMA/(0) K, K, K, n
45 5.97 1230 0.44 78.5
2.5
90 7.23  19.54 0.40 87.9
45 5.32  14.84 037 75.2
3.3
90 6.26 18.63 0.30 86.6
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Table 3 The optimal value of PID control parameters

based on genetic algorithm
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