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Finite element model updating based on SGMD and LWOA-ELM

ZHAO Yu'?, PENG Zhen-rui*'
(1. School of Mechanical Engineering, LLanzhou Jiaotong University,Lanzhou 730070, China;

2. School of Electronic Information and Electrical Engineering, Tianshui Normal University, Tianshui 741000, China)

Abstract: In order to obtain the relationship between updating parameters and structural responses,and
improve the efficiency and accuracy of model updating,finite element model updating (FEMU) method
based on symplectic geometry mode decomposition (SGMD) and extreme learning machine (ELM)
optimized by Lévy flight based whale optimization algorithm (LWOA) is proposed. Firstly, SGMD is
applied to decompose acceleration frequency response function ( AFRF) data. The reconstructed
symplectic geometry components (SGCs) are selected by energy entropy increment method to make the
SGC matrix. Then, to improve the prediction accuracy, LWOA is used to optimize the weightings and
thresholds of ELM. LWOA-ELM model is established as the surrogate model for the mapping between
updating parameters and the SGC matrix of experimental AFRF. Finally, with the minimum Frobenius
norm of error between the SGC matrix from tests and those from LWOA-ELM model as the objective
function, the updating parameters are obtained by LWOA. Case studies demonstrate that the proposed
method is feasible and effective for FEMU. The updating method with SGC to indicate AFRF has good
noise robustness. As the surrogate model, LWOA-ELM has high prediction accuracy and strong

generalization ability.

Key words: model updating;symplectic geometry mode decomposition;energy entropy increment method;

extreme learning machine; whale optimization algorithm
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