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Hybrid Kriging surrogate model optimization algorithm

for high-dimension parameter estimation
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Abstract: Kriging surrogate-based model optimization algorithm is an effective algorithm in solving
optimization problems with expensive computation. However, it is not feasible to deal with the
parameter estimation of high-dimension. Aiming at this problem, a new optimization algorithm, i. e.
hybrid Kriging surrogate model and other optimization technologies for high-dimension parameter
estimation is proposed. In this algorithm, single parameter estimation is adopted for Kriging model
infill sampling to conquer the curse of dimensionality and improve the convergence rate. Meanwhile,
based on the information of the built Kriging surrogate model a new dynamic coordinate disturbance
strategy is presented and used for high-dimension parameter estimation to refine objective values. To
avoid missing the global optimal value, multi-modal searching based on sampling fill criterion. i. e.
generalized expected improvement is introduced. Its effectiveness is verified by estimating parameters
of a human polymorphonuclear leukocyte metabolic network with 41 dimension parameters. The
experimental results show that the algorithm can produce better parameters’ estimation results

agreeing with experimental data and small objective values under limited number of iterations.

Key words: Kriging surrogate model; parameter estimation of high-dimension; limited computing

resource; generalized expected improvement



