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Abstract

Curse of dimensionality seems to be a formidable difficult issue in global optimization. To
overcome this problem, some efforts have been devote to this issue. In this study, an alternative
algorithm is suggested. This method is composed of two levels. In the first stage, an efficient
evolutionary algorithm, firefly method is used to find the local extremes in the design space.
Then, an adaptive K-mean clustering method is suggested to partition the present sample
points. Compared with the popular K-mean method, the value of K should be modified
according to the errors of surrogates. In the second stage, the samples in the original design
space should be projected to the lower space by the locally linear embedding algorithm. Then,
the projected sample points are used to construct the surrogate and the new sample points
generated by this surrogate should be re-mapped to the original design space. To enforce the
reliability of surrogate, a multi-surrogate is used. To evaluate the suggested method, we have
conducted a series of experiments on both synthetic and real data and compared with other
reported methods. The results demonstrate that the proposed method can achieve superior
performance, outperforming related method.

References

1. JinY., Acomprehensive survey of fitness approximation in evolutionary computation, Soft
Computing, 2005; 9 (1):3-12.

2. OngY.S., NairP. B., and Keane A. J., Evolutionary optimization of computationally
expensive problems via surrogate modeling, Am. Inst. Aeronaut. Astronaut. J., 2004;
41(4):687-696.

3. Yang X.S., Engineering Optimisation: An Introduction with Metaheuristic Applications,
John Wiley and Sons, USA (2010)

4. Viana, F. A., Haftka, R. T., & Watson, L. T. Efficient global optimization algorithm assisted
by multiple surrogate techniques. Journal of Global Optimization, 2013; 56(2), 669-689.



