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Improving Dimension Reduction Method Using Kriging Interpolation
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ABSTRACT

In this paper, an Improved Dimension Reduction(IDR) method is proposed for uncertainty
quantification that employes Kriging interpolation techmic. It has been acknowledged that the DR
method is accurate and efficient for assessing statistical moments and reliability due to the sensitivity
free feature. However, the DR method has a number of drawbacks such as instability and inaccuracy
for problems with increased nonlinearity. In this paper, improved DR is implanted by three steps. First,
the Kriging interpolation method is used to accurately approximate the responses. Second, 2N+1 and
AN+1 ADOEs are proposed to maintain high accuracy of the method for UQ analysis. Third, numerical
integration scheme is used with accurate but free response values at any set of integration points of
the surrogated model.
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