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m Multi-Objective Design Exploration
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MODE and Component Algorithms

—»{ Define design space ‘

——{ Choose sample points ‘

’ Construct surrogate model ‘

’ Find non-dominated front ‘

—{ Check the model and front ‘

’ Extract design knowledge ‘

F24k R IH: PARSEC, B-Spline, etc.

SEERETEIA: Latin Hypercube

[SEHAE % Kriging Model

% B & & 1k: Adaptive Range Multi—
Objective Genetic Algorithms

{SHETEfEHT: Expected Improvement
based on Kriging Model, statistics of
design variables, etc.

T—ARTA=2%" Analysis of Variance,

Self-Organizing Map, etc.
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J *Node represents a neuron.
-Neuron is a four-dimensional vector
(Obj.1, Obj.2, Obj.3, Obj.4)
-Each neuron corresponds to a design.
*Neuron is self-organized so that similar
neurons are neighbored to each other.
*Similar neurons form a cluster
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Figure 1. A rough set: A set approximation.
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x1 propane compact black good

x2 diesel medium gold bad

x3 diesel full white bad

x4 diesel medium red bad

x5 gasoline compact black good

x6 gasoline medium silver good

x7 gasoline full white bad

x8 gasoline compact silver good

x1, x2, x3, x4, x5, x6, x7, x8
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Gasoline

Diesel
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Gasoline

TEBUZEBDIL—ILDERL: if propane then good
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* CFD: Euler code (TAS-code)
* CSD/Flutter analysis: MSC.NASTRAN




The revised MDO system

CFD mesh

e FEM mesh
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Number Airfoil parameters
dvl XmaxL @ n=0.12

dv2 XmaxL @ n=0.29
/ maxTC dv3 maxL @ n=0.12
XmaxTC
/ dv4 maxL @ n=0.29
sparTC dvs XmaxTC @ n= 0.12
\ dvé XmaxTC @ n=0.29
XmaxL
<3 dv7 maxTC @ n=0.12
maxL
dv8 maxTC @ n=0.29

dv9 sparTC @ n=0.12
dv10 sparTC @ n=0.29

dv4-dvb

Wing weight 9%

dv6-dv8
7%

dv8
7%
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Sweet |[Cd |[Cp |WW
dvl 11 1 1 5
dv2 9 2 6 8
dv3 8 5 6
dv4 10 3 5 11
dv5 13 8 1 7
dvé 6 3 3
dv7 5) 6 5
dv8 4 3 2
dv9 2 2 3
dv10 14 9 8 8
X
N
dv10KIE x

@

Number Airfoil parameters
dvl XmaxL @ n=0.12
dv2 XmaxL @ n=0.29
dv3 maxL @ n=0.12
dv4 maxL @ n=0.29
dvs XmaxTC @ n=0.12
dvé XmaxTC @ n=10.29
dv7 maxTC @ n=0.12
dv8 maxTC @ n=0.29
dv9 sparTC @ n=0.12
dvi10 sparTC @ n=0.29
W\

maxTC
sparZ(C
N |
M

maxL
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