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Modeling and vibration reduction control of stay cable-magnetorheological
system based on K-L decomposition

WANG Zhen, ZHANG Gang*, CHEN Yuehua, FENG Zhimin, HU Yangyang
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China )

Abstract: A data-driven distributed parameter system modeling method is proposed to analyze the stay
cable-magnetorheological damper system. The space basis function that characterizes the space structure of the
system is obtained by using the KL spatio-temporal decomposition method, and the inner product of such
function and the system output is calculated to obtain the time series representing the system state amplitude.
Based on the time series and other data information like the external load, the time-domain ARMAX model is
identified by recursive least squares algorithm. The spatial ARMAX model is established by the spatial
reconstruction of the spatial basis function and the time-domain ARMAX model. Finally, the time-domain
ARMAX model is studied for predictive control. The analysis of experimental results shows that the established
distributed parameter system model exhibits less calculation and higher accuracy, which can meet the
engineering requirement. The proposed predictive control method can effectively control the cable-MR damper
distributed parameter system model for vibration reduction.

Key words: K-L decomposition; recursive least squares identification; distributed parameter system; ARMAX
model; generalized predictive control



