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Comparison of MDO Methodologies With Mathematical Examples

S. 1. Yi(Mechanical Design. Dept. HYU), G. J. Park(Mechanical Eng. Dept. HYU)

ABSTRACT

Recently engineering systems problems become quite large and complicated. For those problems, design requirements

are fairly complex.

It is not easy to design such systems by considering only one discipline.

Therefore, we need a design

methodology that can consider various disciplines:.” Multidisciplinary Design Optimization (MDO) is an emerging

optimization method to include multiple disciplines.

So far, about seven MDO methodologies have been proposed for

MDO. They are Multidisciplinary Feasible (MDF), Individual Feasible (IDF), All-at-Once (AAO), Concurrent Subspace

Optimization (CSSO),

methods are evaluated and compared. Practical engineering problems may not be appropriate for faimess.

mathematical problems are developed for the comparison.
problems are defined based on the conditions.
compared qualitatively as well as quantitatively.

Collaborative Optimization (CO),
Muttidisciplinary Optimization Based on Independent Subspaces (MDOIS).

Bi-Level

Integrated System Synthesis (BLISS) and
In this research, the performances of the
Therefore,

Conditions for fair comparison are defined and the mathematical

All the methods are coded and the performances of the methods are

Key Words : Multidisciplinary Design Optimization(THe- b5 8 3] 2] 2 7)), MDF, IDF, AAO, CSSO, BLISS, CO, MDOIS
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Table 2 Index table for the mathematical examples 2

Number of example [24 B
Ex. 1 (local only) I 0
Ex. 2 (common only) 0 i
Ex. 3 (local + common) 1 1
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Table 3 Results of example 1

Functi cycle
Method bv ) i EC callon _4 (ite:actiosns)
MDF 6 2 0 11192 6
IDE n 2 18 1378 2
AAO 42 2 36 2098 42
CS850 10 2 2 7587 29
BLISS | ¢ 2 0 4734 20
) 21 2 2 165814 138
MDOIS ' ¢ | 2 0 4599 29
Table 4 Results of example 2
Function le:
Method | DV | 1C ) EC call (it::actiozs)
MDF 3 2 0 4372 3
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BLISS Not applicable
co 45 2 |2 Fail
MDOIS 3 2 0 1166 12
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