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Fig. 15 Probability distribution histogram of parameters

#3 BESHAL

Tab.3 Comparison of parameters updating

28 ARE  WRE

BIERRE BIERSH BIERRE

x5 WBIEAEMEIL

/% H{E /%
0 1. 500 1.022 31.87 1.510 0.67
02 2.000 1.535 23.25 2.010 0.50
03 2.500 2.574 2.96 2.500 0.00
0, 3.000 2.603 13.23 2.985 0.50

x4 BEMEHEARAEXNL
Tab.4 Comparison of mode shapes before
and after updating

GENRE BEAE BELRRL
Wu R Wil o f o f i
1 3.216 0.127 96. 05 3.228 3.73X10°!
2 5.321 4. 468 16.03 5. 446 2.35
3 52.104 49.974 4.09 52.078 4,99X10 2

Tab.5 Comparison of frequencies before
and after updating
W ORSME PIRE BIERRZE BIESRNE BIEERE
#  /Hz /Hz /% /Hz /%
1 101.971 92.569 9.22 102. 119 1.45X10°!
2 102.729 97.551 5.04 102. 693 3.50X10 2
3 194.895 204.208  4.78 195.081  9.54X10?
4 228.723 206.995  9.50 228.963  1.05X107!
5 271.632 274.869  1.19 271,752 4.42X107?2
6 313.841 314.511  o0.21 314.130  9.21X10 2
7 & i

(D EN Mg 3ae i &l L, % FPA /Y

SR AR AL A4 JE A Ak R il A MCMC &6, R IE
TRBEREA A A B L A T SRR HX
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Stochastic finite element model updating based on Kriging model and
improved MCMC algorithm

ZHANG Xue-ping, PENG Zhen-rui*, ZHANG Ya-feng

(School of Mechanical Engineering,Lanzhou Jiaotong University, LLanzhou 730070, China)

Abstract: Aiming at the problems of poor convergence and high rejection rate of standard Markov Chain
Monte Carlo (MCMC) algorithm when the dimension of parameters to be updated is high,an efficient
updating method combining flower pollination algorithm and Kriging model is proposed. Firstly the
Kriging model is established by using the parameters to be updated as the inputs and the strain mode as
the output. The correlation coefficients of the Kriging model are optimized by bat algorithm. Then, the
maximum entropy Bayesian method is adopted to estimate the posterior probability density function of
parameters. The flower pollination algorithm is incorporated to Metropolis-Hastings (MH) sampling
algorithm to improve the local and global search ability. Finally, numerical examples of a three-DOF
spring-mass system and a three-dimensional truss are used to verify the proposed model updating
method,and relative error of the updated parameters are found to be less than 0. 86 %. The results show
that the updated Markov chains with higher dimensional parameters can converge rapidly and the sample

acceptance rate is high,and the proposed method is also robust to random noise.

Key words: model updating; bayesian estimates; Markov Chain Monte Carlo (MCMC) algorithm; flower
pollination algorithm (FPA) ;kriging model
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