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A Structural Design of Microgyroscope Using Kriging
Approximation Model

Jong-Kyu Kim*, Kwon-Hee Lee”

ABSTRACT

The concept of robust design was introduced by Dr. G. Taguchi in the late 1940s, and his technique has

become commonly known as the Taguchi method or the robust design.

In this research, a robust design

procedure for microgyroscope is suggested based on the kriging and optimization approaches. The kriging
interpolation method is introduced to obtain the surrogate approximation model of true function. Robustness is
calculated by the kriging model to reduce real function calculations. For this, objective function is represented by
the probability of success, thus facilitating robust optimization. The statistics such as mean and variance are
obtained based on the reliable kriging model and the second-order statistical approximation method.
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Table 1 Lower limit and upper
variables( 1 m)

limit of design

D.V. lower limit upper limit
by C:i-1.0 Ci+1.0
b, Cy-15 C,+1.0
bs Cs-1.0 Cs+1.0
b4 C4-100.0 C4+100.0
bs Cs-1.0 Cs-3.0

Table 2 Optimum parameters of Band © (X107

freq 3 01 2 O3 ©4 Os
o, 5639.3 0.0001  0.0001 974.686 2.046 1.766
¢ 87182 23.731 0.0001 14117  11.652 0.289

Table 3 Validations of kriging models (Hz)

frequency RMSE MAXERR Ave.% error
Op 0.702 3.496 0.011
o 0.739 2.146 0.012

Table 4 Optimum design variables( 1 m)

D.V. optimum value
b1 C;-0.353
b, Cx15
bs C3-0.185
b4 C4+100.0
bs Cs:1.0
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Table 5 Improvement of probability of success
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