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Fig.2 An improved Kalman filtering framework based on independent iterative algorithm
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Power optimization method of direct drive wave energy converter

based on model improvement

Li Shuiyuan, Yang Junhua, Deng Cunjie, Zeng Zhihao, Feng Yaya, Wei Junhui
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract; To address the issue of low wave energy capture efficiency caused by the nonlinear
effects in the actual operating conditions of wave energy conversion devices, a model —based
improved power optimization strategy is proposed. Considering the resultant force acting on the free
state of the float, an equivalent approximation is carried out using series expansion, and an
independent iterative algorithm is introduced. Based on the Kalman filter with statistical similarity
measurement, the polynomial coefficients are determined, and then the Euler—Lagrange equations
are established to obtain the optimal control law. By tracking the control current, the maximum
power can be captured. Simulation results show that the improved Kalman filter can reduce the
influence of noise and the parameter identification error. The proposed strategy can effectively
enhance the output power of the system under actual operating conditions.

Keywords: model improvement; optimal control; statistical similarity measurement; power

optimization ; parameter identification
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