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Abstract: The research results for improving the efficiency of failure probability calculation,
including the efficient sampling-based algorithms and the efficient integration-based algorithms, were
summarized. Among them, based on the traditional Monte Carlo simulation method, the importance
sampling algorithm generated samples in the failure domain. The optimal sampling technology optimized
the zone sample size. The zone refinement technology reduced the number of zones, thus reducing the
Monte Carlo simulation sample size. In addition, the direct integration was realized by establishing the
mapping relationship of failure domain at N flight cycles and the initial (N = 0) flight cycles based on the
probability density theory. When the relative error with Monte Carlo was less than 5%, the calculation time

cost was reduced by at least tens of times.
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