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Fig. 1 Importance sampling density for example 1
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Table 1 Reliability results of example 1

Methods No. samples Ps Error/%
Monte Carlo 16 6.81x 1075 —
wavelet N =300,M =500 741x10° 881
kernel N =300,M =500 774x10° 13.66
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Table 2 Reliability results for dierent choices ol

Wavelet-based IS Kernel-based IS
Pt error% P¢ error%

N =100,M = 500 539x 10° 20.85 855x 10> 25.55

N = 200,M =500 594x 107> 12.78 548x10°° 19.53

N =300,M =500 741x10° 8.81 774x107° 13.66

N =400,M =500 726x10° 6.61 760x 107> 11.60

N =500,M =500 719x 107> 5.58 624x10°° 8.37

No. samples
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Table 3 Reliability results of example 2

Methods No. samples P Error%
Monte Carlo Bx10° 3.07x 1073 —
wavelet N =500,M =500 333x10°3 8.47

kernel N =500,M =500 251x10°% 18.24
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Table 4 Reliability results for dlierent choices oN andM

Wavelet-based IS Kernel-based IS
Pt error% Pt error%

N =100,M =400 396x 1073 28.99  446x 1073 4582

N =200,M = 300 383x10° 24.76 198x 103 35.55

N =300,M = 200 244x 103 20.52 206x 102 32.90

N =400,M =100 187x 1073 39.09 412x 103 34.20
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A WAVELET THRESHOLDING DENSITY-BASED ADAPTIVE IMPORTANCE
SAMPING METHOD Y

Dai Hongzhé@ Xue Guofeng Wang Wei
(School of Civil Engineering Harbin Institute of TechnologyHarbin 150090 Ching)
(Key Lab of Structures Dynamic Behavior and Contgarbin Institute of Technology Ministry of Education Harbin 150090 China)

Abstract This study develops anflicient adaptive importance sampling method based on nonlinear wavelet thresh-
olding for reliability analysis. In the proposed method, the pre-sampling samples, which fall in the failure region, are
used to estimate the density via the nonlinear wavelet thresholding estimator, and the density obtained is applied as th
near-optimal sampling density to implement the importance sampling. Compared with the kernel density estimator, the
nonlinear wavelet thresholding density estimator has a high degree of flexibility in terms of convergence rate and smooth:-
ness, moreover, the choice of the initial parameters sligliicts the accuracy of the method. Therefore, the proposed
method can achieve comparable accuracy with fewer pre-sampling samples and improve the computatienay e

of the traditional method. Numerical examples show that the proposed method is applicable for wide-range reliability
problems with multi-design points or noisy limit state functions.

Key words structural reliability, importance sampling, wavelet thresholding density, kernel density, Markov chain sim-
ulation
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