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An Improved Stochastic Algorithm Using Kriging
for Practical Optimal Designs

Jong-bin Im*, Young-hee Ro* and Jung-sun Park**

ABSTRACT

As many scientific phenomena are now investigated using complex computer
models, the effective use of Kriging on physical problems has been expanded to
provide global approximations for optimization problems. This paper is focused on the
two types of strategies to improve efficiency and accuracy of approximate optimization
models using Kriging. These methods are performed by the stochastic process,
stochastic-localization method(SLM), as the criterion to move the local domains and
the design of experiments(DOE), the classical design and space-filling design. The
proposed methodology is applied to the designs of 3-bar truss, Sandgren’s pressure
vessel, and honeycomb upper platform of a satellite structure.
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Table 1. Comparison of optimum results

. Kriging
ar Initial | MFD SLM
truss
CCD ub
OBJ(in®) 3828 | 2.633 | 2633 | 2634
Design A;1.000|0799 | 0.791 0.783
variables(in®) | A, | 1.000 | 0.372 | 0395 | 0.423
No. of iterations - - 9 8
Exact objective _ _ 2633 2637
function : :
Error(%) - - 0.00 0.13
38 —=—CCD|
= \ —4—UD
c A
- 364
£
g 344
g 32
8 7] Y
"::', 3.0
9D 2.8
8 I
2.6
0 2 4 6 8 10
Iteration number

Fig. 5. The history of objective function
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Table 2. Comparison of optimum results
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ressure Initial an.grens SIM
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Tn | 0.80 0.60 0.61 0.60
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