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1 The image of Pareto-optimal solution set.
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—{  Define design space | Parameterization:
Spline, NURBS,
etc.

L »  Choose sample points | Design of Experiment:
Latin Hypercube Sampling

| Construct surrogate model | Response Surface Method:
Kriging Model

| Find non-dominated front | Multi-Objective Optimization:
Genetic Algorithm

L |Check the model and front| Statistical Analysis:
Expected Improvement

| Extract design knowledge | Data Mining:
Analysis of Variance,
Self-Organizing Map,
Decision Tree, Rough Set,
etc.

B2 Flowchart of MODE.
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B3 FF Automatic transmission ASSY model.
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B4 The design variables.
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B5 The shape change by morphing technique.

EBE—T4 273 HBBIRLLFMNOTBRICES B
REZLIELIEDTE UL THHLSTICE,
MHIC KSR T AV MDD, E—T42 V7
MIDEP#dMeshWorksZ L 7.

YLk R b 0B RETHE, S H 28166 97% it
ZROZ BN b EE L TEMES .

3.2 ZHEHMNEFHREDER
HIETCHI T UG et O EIC 2 H IR A
Zl L7 QBFE M E RN OMEITHS.
@FBET T3, LHSIC KGR 2k % 5 32
LOICEEIERDOKERIRY 502 100H DR % L
WU B ER MR E—T4 ST EEH
L, ZhZhOWIK TCAEMHNT % F2HiL 7= ikt y 7 -
RVR&D# D GENESIS % i Hi L, % £ p;(X), It /1
s;(O)ZFEL, 100 DY > A% AER LIz
QI HE ¥ T, 1005 D WY Fvic 5 L
R 1P (%), )6 7155 ()% %, 5H10 1 0¥ > A
TKriging®FVIck a3 E MM ZMBRL EiR
m(x), 7> &x—7rv M Ru (), N R (0% 6%
T L 2w o3, BET A RUE L MR O fEHHC XY
Bt IR P REZE D5 TH 5.
@ HINE AL - SREHENT T, 2 B i b s
% ETif ot il {0 80 & 49 2 gt i b 2% 92t L 7 T %
OO /IMER RE o B B ()& ARHIEE [ (x) I AR
DRI INS.

— fmin —-F ifF< fmin 4
160 = { 0 otherwise ’ )
EH@] = [7™(fonin — F)(F)dF, (5)

T2 C minld e 8 (20) % 51 92 BE O IEHERE T 4>
INTF—ZDOHR/MAZE Oz FidGauss i R8T
HY,P(FNIFOTERZEEB TH 5.

Bl b & IcKriging® 7OV TSR & - HilF S
9(X) < GmaxD3 G FNBIE HIKI % W R T2 W1 £
E 1] 3R TcHSh3.

E.[I(x)] = E[I(x)]Prob[g(x) < gmax],  (6)
Prob[g(x) < gmax] = [77™ ¥ (G)dG, (7)
ZZTGIRGaussHUHERLZHTHY, y(G)IGOTHER



G CH S,
H 1 B, ()0 B8 % 1 (x), FRBEL, ()0
W 2 L () Ui b IR G 0 % & A 72 W1 EE,
FehZAMFORTHSA,
E[l,(x)] =

8
Ellb ]| | _ Probipico < 1]

18
. 1_[ Probl[s;(x) < 1], (€))
j=1
E [L(x)] =

8
Ell ()] | | Problpi <1

. 1_[18 Prob[sj(x) < 1] , 9
j=1
KA DIHM2HIHI6693E 5 E B D Eif iz L [ 78 %
Hzle.
max E [I;(x)],
max E.[1, ()],
minm(x), (10)
s.t. u(x) <0,

tx) = a.

i O EME B LRI 0 L, GAZ @ L7z 814k
#3200, HAREUX100TH % . Imid bV LN IENSGA-
[I19% L7 Kriging® 7V D 1H %L ISR D28
U— ML R A 2 S/ B REE—T14 >
ZTIERLCAE@MT 2 2L H %2 iR T2 0T H
% .CAEf#HT CHEFEL 7o 29 > AV gL, &0
D EL7zKriging® TV TS . /1750, 4
TO/SV— Nl % 8% OIZCAEfEHT I IR A3
Wl 2z OBEMN TR 22T,/ — MR j#Eff
XL, K-meansikZ#HLZ D 7T AR DE LMD P
Kriging® 7IVIciBMi§aI&& L7z,

AL EKriging® TV 25K LI
12, CAER#AT 2 FMEL 72> TV i (B> v 5
HIBARE 2L — M it OK-means 2 5 A X &0 1)
DHT,OT =24 =7 R FERLI: #VIRLRE %
SlE&L7-D I IBESIN/ENT ) — N XA L% BT
1O Thd. T—23A4 =T DOFER, ZXoCEHRD
SFH ML T&2SOMZ L.

3.3 HERMEREEER

BB D2 H R A O RUE MR R 208§
(EREERIW 2 Tl r —A M T Bholer—AD2
IRR— R,

9, BEHFI O R 2 6 1R d . N I AR
LRIEALIZAR D Wi ihi 2 HAATHI/RLTEY, LD FI 3 #

EHIR 208G AR 0ol GG THs. b
DITRT > Z—7y M % T3 R/D A fE %2 R
T.COMRLLBEHFI 2 MTHILT, 72—
Zry N B/ NP ESE SO, Bl B TR AR TR IR T&ET0a 2
EWMERETES.

B S ok E fofi{bmdk
LR & Y

LG Lt

TyH—
A b

Bk &
Jiim

e NATE

E6 Effect of manufacturing constraint.
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E7 Shapes of the optimal solutions on K-means
cluster centroids.
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B8 Scatter plots of all evaluated solutions.
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B9 SOMs of objective function values.
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