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ABSTRACT

In conventional model updating using single-objective optimization techniques, incompatible physical data are compared with
each other using weighting factors. There are no general rules for selecting the weighting factors since they are not directly related
with the dynamic behavior of an updated model. So one of the most difficult tasks, in model updating study, is 'balancing among the
correlations', i.e. 'trade-off". In this work, a multiobjecitive optimization technique called 'satisficing trade-off method' is introduced
to extremize several correlations simultaneously. The absurd need for the weighting factors can be avoided using this technique. And
the updated model with the most appropriate correlations is obtained easily in interactive way. Especially automatic trade-off is
employed to increase the rate of convergence to the desired model. Its effectiveness is verified by application to a real engineering

problem, HDD cover model updating,
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Fig. 1 Illustration of multiobjective optimization.
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Fig. 2 Illustration of single-objective optimization.
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Fig. 3 Duality gap for nonconvex problem.
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Fig. 4 Satisficing trade-off method.
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Fig. 6 Analytical mode shapes of HDD cover. Fig. 7 Experimental mode shapes of HDD cover.

Table 1 Comparison of experimental and analytical
modal properties.

Mode EMA FEA Error MAC
natural natural o 1
10| freq.(Hz) | freq. (Hz) (%) value
1 409.7 404.1 -1.3507 0.9847
2 908.1 9319 2.6206 0.9831
3 1707.6 1669.0 -2.2633 0.8326
4 1748.9 1709.1 -2.2717 0.7754
5 1793.2 17579 -1.9681 0.8382
6 2475.0 2399.1 -3.0663 0.9496
7 2843.3 2723.3 -4.2213 0.9469
8 2976.1 2878.3 -3.2853 0.9360 g 10 71e REE 183 gEATSE A
9 3113.8 3016.4 -3.1298 0.9582 . o) =) U =)
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Table 2 FE mode updating procedure using STOM. STOM H S A8t STOM = Algshs
q Iteration 1 Iteration 2 S x AR AT = e A e &
e TR [ E@) | A | E() | ® 44 32 4 24 90k STOM & ©l8% %
1 0.0009 | 0.0001 | 00009 | ooool | 2 A ¥¥S Fsdy, ol 394 dA £
2 0.0009 | 0.0009 | 0.0009 | 0.0009 Ao HFHog gt
3 0.0009 { 0.0002 | 0.0009 | 0.0003
4 0.0009 | 0.0002 | 0.0009 | 0.0002 = 7|
5 0.0009 | 0.0004 | 0.0009 | 0.0004
6 0.0009 | 0.0005 | 0.0009 | 0.0006 B d7s 2 RATAY  AEATS 9
7 0.0009 | 0.0008 | 0.0009 | 0.0009 B T=4 W737]2M1-0001-00-0139)"
8 0.0009 | 0.0008 | 0.0009 | 0.0009 Q5] o3 Aol
9 0.0009 | 0.0006 | 0.0009 | 0.0005 = = AT
10 0.0009 | 0.0006 | 0.0009 | 0.0005 i )
11 0.1000 | 0.0148 | 0.0500 | 0.0149 BuEd
12 0.1000 | 0.0166 | 0.0500 | 0.0169
13 0.1000 | 0.0714 | 0.0500 | 0.0553 (1) 2R E, ¥olf, 942, 2000, "HDD 454
14 0.1000 | 0.0910 | 0.0500 | 0.0763 o] 9% sSDM 7|& AEn, FAFgEYI =T,
15 0.1000 | 0.0910 | 0.0500 | 0.0763 HT AL EF8 3, pp. 765~770.
16 0.1000 0.0490 0.0500 0.0491 @ A7AZ, g4, 2001, "tHEH HH3 Y
17 0.1000 | 0.0460 | 0.0500 | 0.0470 S o]g3 F=raAzm A FFeA DAY
18 0.1000 | 0.0455 | 0.0500 | 0.0432 2GRN =R, FFASAETHI, pp.
19 0.1000 | 0.0397 | 0.0500 | 0.0324 565~570.
20 0.1000 | 0.0910 | 0.0500 | 0.0763 (G) AAZ, B84, 2002, "h3ta 2H HH
3 718 E ol 8% fFak Bd JfAHn, EAGE
0.1 , 3=, #3275 353, pp. 660~665.
j :::::g:; (4) Friswell, M. J. and Mottershead, J. E., 1995,
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Fig. 9 Updated parameters (% change in thickness).
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