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Fig. 1 The MPTP search process of the improved adaptive chaos control method
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Fig. 2 The flowchart of the improved adaptive chaos control method for inverse reliability analysis
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Fig. 3 Iteration histories of the performance function value with different methods for example 1
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Table 1  Results from different methods in example 1

method GP MPTP u * number of iterations 7T Tnre
CC (A =0.1) periodic-2 periodic-2 800 4001
MCC (A = 0.1) periodic-2 periodic-2 800 4001
ACC (A, = 0.9) periodic-2 periodic-2 800 4001
ACC (A, = 0.7) 0.250 46 (1.847 80, 1.351 99, 1.370 72, 1.370 72) 167 836
ACC (A, = 0.5) 0.253 88 (1.864 25, 1.370 07, 1.350 46, 1.350 46) 179 896
ACC (A, = 0.3) 0.255 09 (1.862 34, 1.374 29, 1.349 63, 1.349 63) 288 1 441
ACC (A, = 0.1) 0.272 27 (1.849 92, 1.394 68, 1.347 72, 1.347 72) 754 3771
TACC 0.247 10 (1.788 51, 1.308 23, 1.429 99, 1.429 99) 13 66
BEl 2 AR AR R AR
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Fig. 4 MPTP search histories of different methods for example 2
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Table 2 Results of different methods in example 2

method GP MPTP u ™ number of iterations T'; Tp
CC (A =0.1) -21.671 36 (-2.397 05, —-1.803 89) 117 352
MCC (A = 0.1) -21.672 26 (-2.397 09, -1.803 88) 12 37
ACC (A, = 0.5) -21.672 26 (-2.397 09, -1.803 88) 12 37
SLA -76.036 50 (—1.056 80, —-2.807 70) 27 82
IACC -76.036 52 (—1.056 54, -2.807 80) 12 37
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An Improved Adaptive Chaos Control Method
for Inverse Reliability Analysis

LI Bin', HAO Peng', MENG Zeng’, LI Gang'
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(Dalian University of Technology) ; Department of Engineering Mechanics,
Dalian University of Technology, Dalian, Liaoning 116024, P.R.China;
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Abstract: The adaptive chaos control (ACC) method was an efficient and robust method for
inverse reliability analysis. However, for strongly nonlinear concave performance functions, the
computational efficiency of ACC still needs to be enhanced. Moreover, it might be trapped in
the local optimum. Through revision of the update strategy for the chaos control factors, an im-
proved adaptive chaos control method was presented for the inverse reliability analysis. Numeri-
cal results show that the proposed method effectively improves the rationality of adaptive selec-
tion of chaos control factors, so as to get better convergence and higher efficiency in computa-
tion. Furthermore, it makes a more efficient and robust approach for the reliability analysis and

reliability-based design optimization.

Key words: inverse reliability analysis; chaos control; strong nonlinearity ; local optimum; ef-
ficient and robust
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