
Accepted Manuscript

Parameter identification for structural dynamics based on interval analysis algorithm

Chen Yang, Zixing Lu, Zhenyu Yang, Ke Liang

PII: S0094-5765(17)31408-X

DOI: 10.1016/j.actaastro.2018.01.038

Reference: AA 6668

To appear in: Acta Astronautica

Received Date: 5 October 2017

Revised Date: 29 November 2017

Accepted Date: 17 January 2018

Please cite this article as: C. Yang, Z. Lu, Z. Yang, K. Liang, Parameter identification for
structural dynamics based on interval analysis algorithm, Acta Astronautica (2018), doi: 10.1016/
j.actaastro.2018.01.038.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.actaastro.2018.01.038


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Parameter identification for structural dynamics based on 

interval analysis algorithm 

Chen Yang1†, Zixing Lu 1, Zhenyu Yang1, Ke Liang2 

1. Institute of Solid Mechanics, Beihang University, Beijing 100083, China 

2. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China 

Email: cyang@buaa.edu.cn 

 

Abstract 

A parameter identification method using interval analysis algorithm for structural dynamics is presented in 

this paper. The proposed uncertain identification method is investigated by using central difference method 

and ARMA system. With the help of the fixed memory least square method and matrix inverse lemma, a set-

membership identification technology is applied to obtain the best estimation of the identified parameters in a 

tight and accurate region. To overcome the lack of insufficient statistical description of the uncertain 

parameters, this paper treats uncertainties as non-probabilistic intervals. As long as we know the bounds of 

uncertainties, this algorithm can obtain not only the center estimations of parameters, but also the bounds of 

errors. To improve the efficiency of the proposed method, a time-saving algorithm is presented by recursive 

formula. At last, to verify the accuracy of the proposed method, two numerical examples are applied and 

evaluated by three identification criteria respectively. 
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