ISHHA| ZAIet2
FEA|AE

Optimal Design of Nonlinear Structural Systems via EFM
Based Approximations

olF (A ZIAZEH), BSA(AA iy 71AZTE
Jongsoo Lee and Seungjin Kim
Yonsei University, Seoul 120-749 Korea
jleej@yonsei. ac, kr

ABSTRACT

The paper describes the adaptation of evolutionary fuzzy modeling (EFM) in developing
global function approximation tools for use in genetic algorithm based optimization of

nonlinear structural systems,

EFM is an optimization process to determine the fuzzy

membership parameters for constructing global approximation model in a case where the
training data are not sufficiently provided or uncertain information is included in design
process. The paper presents the performance of EFM in terms of numbers of fuzzy rules and

training data,
passenger protection.
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and then explores the EFM based sizing of automotive component for
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Fig.1 three-bar truss
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Table 1 Optimization results

# of 9 16
rules
”d‘)f EFM solution EFM solution
ata
fl, fz‘ flx fzx
9 10.52 7.23
16 7.62 6.91 5.86 4,30
25 6. 68 5.25 5.20 3.78
Exact x *__
Solution f1= 512, f;=3.63
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Table 2 Design of experiment

t ty I3

-3 11,3me | 11.3mm | O, 74mm

-1 15.0mm | 15.0mm | O.85mm

0 20.0mn | 20.0mm | 1.00mm

1 25.0mm | 25.0mm | 1.15mm

| V3 28.7mz | 28.7mm | 1.26mm
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Table 3 Generalization of EFM

— — — | actual EFM
Nl h |t L B ey | (g
1 |-1.51-0.48|-1.0 892.2 857.3
2 1-1.51-0.48} -0.5} 912.2 870.8
3 [-1.5|-0.48| 0.0 | 964.6 989. 3
4 1-1.0]-0.48]| -1.0 | 924.1 914.5
5 1-1.0]-0.48| -0.5| 855.1 919.7
6 }-1.01-0.48) 0.0 | 864.9 923.5
7 -0.5(-0.48]-0.1 | 930.7 957.7
8 | ~0.51-0.48] -0.5 857.4 923.4
9 {-0.5]-0.48| 0.0 | 868.7 910.5
Table 4 Result comparison
£ £y t HIC
RSM{2]{ 17.0mm | 17.6mm | 0.954mm |889.5
EFM 12.5mm | 11.7mm | 0. 746mm | 842.3
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