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Modification for Updating Number of Monte Carlo Simulations
in Stochastic Parameter Optimization

MOTODA Toshikazu*!

ABSTRACT

Stochastic Parameter Optimization (SPO) method utilizes Monte Carlo Simulation (MCS) to obtain the
probability of failure that should be minimized. Since MCS incorporates various uncertain parameters into a
nonlinear system, the optimized system can become robust against the uncertainties. On the other hand, SPO
requires great amounts of computational resources because MCS must be repeatedly performed during the
optimization process. In order to alleviate the computational burden, the number of simulations for each MCS is
increased as the SPO proceeds and the MCS result improves. The objective of the number update is to reduce the
computational cost when the probability of failure is relatively high. In the current algorithm, the number of MCS
sometimes becomes unexpectedly large, and as a result more computational time is required. It might be
inconvenient in the actual development process where design term is often limited. So, the algorithm for increasing
the number of MCS is modified to evaluate the system appropriately at any time during the optimization process. The

effects of the modification are confirmed using a real experimental flight model that was used in the past flight test.
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