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Research on the identification of hysteresis model parameters based on

the modified unscented Kalman filter algorithm

XIA Yun-da”
(Shanghai Municipal Engineering Design Institute (Group) Co.,Ltd..Shanghai 200082, China)

Abstract: The structure of reinforced concrete bridge pier exhibits hysteresis behavior when subject to
cyclic loadings produced by earthquakes. To describe the hysteresis behavior,researchers have proposed
various hysteresis models, among which BWBN (Bouc-Wen-Baber-Noori) model can describe typical
characteristics including strength degradation, stiffness degradation and the pinching effect. Besides,
UKF (unscented Kalman filter) algorithm is an efficient method to identify parameters of BWBN model
but its identification process is restrictive when the deviation between the initial and real values of
parameters is big enough and lacking of overall estimation for the system. In the paper, the rule of
generating sample points is modified and the modified UKF algorithm is proposed . The numerical
simulation results show that the average error between estimated and real value of parameters is 1. 51%
and the maximum error is 4% with no noise;the average error is 5. 43% and the maximum error is 18 %
with 2% RMS(root mean square) Gaussian white noise; the average error is 8. 9% and the maximum
error is 26 % or 22% with 5% RMS Gaussian white noise. The modified UKF algorithm is more accurate
and robust to identify the state estimation of a non-linear hysteresis system and parameters of a BWBN

model.

Key words: hysteresis behavior; BWBN model ; modified UKF algorithm;state estimation; parameter iden-

tification
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