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In optimization with high cost objective function, an approximate function
is used as a surrogate. For generating an approximate function based on some sample points, machine
learning such as Radial basis networks and Support vector machines is effective. The precision of
approximate functions depends on hyper-parameters used in basis and kernel functions, which is
deeply related to learning. The new methods of meta-learning in SVM and RBF networks were proposed
with the aim of generating an approximate function of high accuracy with small number of function
evaluations. Furthermore, for multi-objective optimal control problems based on meta-model under a
dynamic environment, this study suggested the method of combining machine learning methods and
predetermined linear model in order to construct more accurate and stable model prediction, Finally,
the effectiveness of the proposed methods in this research was validated through some numerical

examples and engineering design problems.
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