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Abstract

Nowadays, it is performed actively to optimize by using an approximate model. This is called the
approximate optimization. In addition, the sequential approximate optimization (SAO) is the repetitive
method to find an optimum by considering the convergence of an approximate optimum. In some recent
studies, it is proposed to increase the fidelity of approximate models by applying the sequential sampling.
However, because the accuracy and efficiency of an approximate model is directly connected with the design
area and the termination criteria are not clear, sequential sampling method has the disadvantages that could
support an unreasonable approximate optimum. In this study, the SAO is executed by using trust region,
Kriging model and Optimal Latin Hypercube design (OLHD). Trust region is used to guarantee the
convergence and Kriging model and OLHD are suitable for computer experiment. Finally, this SAO method is
applied to various optimization problems of highly nonlinear mathematical functions. As a result, each
approximate optimum is acquired and the accuracy and efficiency of this method is verified by comparing
with the result by established method.
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Fig. 1 Distribution of sampling points by various LHD
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Table 1 Summaries and optimization results of GP
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obj 3 3.00007 3.00103 3.67856
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min. f(x):a(x,—bx,:+cxl d)’ +e(1- g)cos(x,) +e (21)
where a=1, b—s—l,, c=i d=6, e=10, g—L
4 4 8

s.t. —5<x<10,0<x,<15
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Table 2 Summaries and optimization results of BR

True Opt. | SAO_Krig SAO_PR Mm_Krig
x1 - 9.42517 9.42344 9.42516
x2 - 2.47814 247721 2.47496
.Obj 0.39789 0.39790 0.39791 0.39789
[=o—srO_Kig —=—SAO_PR -~ Mm_Kig |
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g10
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Fig.9 Plot of objective value vs. the number of

function calls in BR
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4.2.1 Haupt Function
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min. f(x,%,)=xsin(4x)+1.1x,sin(2x,) (22)
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Fig. 10 Perspective plot of Haupt function

Table 3 Summaries and optimization results of Haupt

function
True Opt. SAO_Krig SAO_PR Mm_Krig
x1 - -2.77176 2.77111 -2.77225
X2 - -2.45650 0.00034 -2.47135
obj -5.40820 -5.40813 -2.76018 -5.40686
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Fig. 11 Plot of objective value vs. the number of

function calls in Haupt function
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(23)



Fig. 12 Perspective plot of Rastrigin function

Table 4 Summaries and optimization results of Rastrigin

function

True Opt. | SAO_Krig SAO_PR Mm_Krig
x1 0 -0.00001 -0.34689 0.00000
x2 0 -0.00003 -0.00002 0.00000
obj -2 -2.00000 -1.87890 -2.00000
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Fig. 13 Plot of objective value vs.
the number of function calls in Rastrigin function
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