475 K& ® T RKF F R Vol. 47,No. 5
2007 9 Journal of Dalian University of Technology Sept. 2007

1000-8608( 2007) 05067107

%) B, F oA, EXR, B8 R R’

(LAZBTIAY RESHMMIHTHEALRE , LT K& 116024
DABEAFFR FRIEFK, AT KiE 116023
JETHEAF NRETITEFR, W )1l &4 610054 )

: MR (CO) BN —f £ Rkt (MDO) 7 AFEFH AL th: RAR ET
MM AMIBR LR EEFERSITAEER WAL AP RME MLE T8
BT R MT CORBHRKME RN XABRMREATE AL AFREIT XK
COBR § BT A0 M7 Mk 5 B PR B L SR BUAR 5 AL b oy B S AT DAAR3E A8 R
FEE. AFHEERBEITT FARARUNE TR & I EEH SEFENE RE L
FHRIANRRR. RAREFRR AR B, RALGE 0 EE T B EFAFH RN
R RH R AE . BT H KBS F A RS R B T AT R R

LWL R SRR L RE AT

THI122 A
0 )
’ Tappeta  Renaud
’ (MOCO) Bl MOCOo
, ’ , Cco
. , o (3]
A : o ; Co
(multidisciplinary design optimization,
MDO) |
. MDO , 20
90 Kroo 1
(collaborative optimization, CO)
" co
M DO ,
o , ( ). (

CO 2 2 ).

co : ’
CO 2 2
1 2006-01-10; : 2007-07-28.
: (59685003); (200232);
(1766).

(1974, . , ; (19634,



672 A #E BT A FFR 47

[2] ’ ’
CO 8101,
il findx
, , maxT(x): T(’El(x)7E2(x)7--., ’E”(x))
st _z(x)= A5 j= L2 ,p (4)
5 : T ’
Tx) .
201 R i g J
“ ”? Simon , £\
) “ G)‘*:
» [4] <« *
: G o= (x5 (x)= X (5)
o8 J X
, P
Takatsu , ;
(51 . A
; Goodrich " _
[6]‘ ’ G
. (4
s > > [y,
[7]. .
(8], find x
max o (x) = 1(x)
. ) l s. t. g/(x)< 5./"-'" J/(l_l)v_]: 1329.”3']
03 g/(x)> b}l_dj(l_x);fl: J+ 1 s P
J. 0 A< 1 (6)
Fo=]_n(0) 1 (1) B ;d ; b
con(fo) Foop
, i ,
b, 3
= _n (i) (2)
301 BT ARXT RRBOBIA A R S AAE 42
i , 4
_r, (f1) " ’
max (1)
0 fiz fi
= e < (3 (2) »
Ve
1; [< }nin
. max {;1n\ f 3 (3)
: fi fi fi
| (4
2.2 XS RREDRIE ) AP AR v ’

?



W H T AR A ARR B S A DR i R 673

5 ]
ARG R 2 s
max wp (x)=a(x) D ¥,
find Z‘s’h’ zgux’ “’[g U
st d=0,i=1,2,+,m di (xsi) ’
0]
l z* T di ’ _5
min dl('xss])z((xsl|)l_(z.:h)l)2+ "%Lf,‘l.l > ’
Z:’ ((xaux)il_(z;ux)il):+ A
£ 0GP+ (s -ui D | (A2 [REA ) ’
. d =0 )

find (xsh)l’ (x:mx)il’ X
st g()<bj+d(1-47) j=1,2,-++,J
gx)Zb=d(1-A}) j=J+1,--e,p 9

Yssl[ NrioHFy R ,
Fasi)
AT KT 2 ’
M1 ETHEAKEEERE COBA 41 ’ ’
Fig. 1 The model based on asymmetrical _— ' . N .
o 3.2 BETHERIFRBORIA R R R A o A
satisfaction degree for CO o
Xssi 5 (osh)i PRI
. ; ’ 3.2.1 FAHE AR £k E R AT
5 Xi 5 (.Xaux) ’
3 Vi ) i ’ '
i s (za)iv (Zaw ) _F
; X ’ ’
1 , ’
A (3)
’ 3.2.2 FATAEAPARAM AR 6935
)\* 2 2 2 (6) ,
2 , 2
Mz
i I'LE'
1 1
A A
0 aﬁﬁfg OEEP? o
Bl 2 CO%F R IR £ 14 3F X ARAR MR 2 B D3R = 8]
Fig. 2  The decision spaces of two linear asymmetric fuzzy models for CO
2 ) (D

3.2.3 FAM R ARE KFEH T C(\)

X



674 A % B I K ¥

¥ a7

find As
min W(Ai) = CAi)+ E(N) (7)
s. t. @< }\i< 1
(2)
Xi .
3.2.4 FABA ST
2 2 2
Bellman—Zadeh e Bellman-
Zadeh (8) o]
max _D(x) = T(x) :{lml_rl(x) (8)
, (9
max _D(x) = T(X)ZZ k 7 (x) (9)

(9)
4
M DO
[12]
8 13
3 ,
find X = {x1,x2,x3,x4,X5,X6,Xx7,Xs5}

max yi, — Y4
s.t. gryn<< 85
gz yn<< 85
ys— ys= 0
0. 05 xi1,x=< 0.15
0. 0KX x= 0.10
0. 005< x4+ 0.05
10, 0= x5, x7< ,1000.0

0. 004< x6,xs= 0. 009

Y10
X1X2X3

xs(1+ xe(yn - T°%))
x7(1+ xs(yi - T°)
V3ys

T o+ o3

y2ys8
2+ y3

= yiy

2

ysy3
Vv

9

_ y2y3

(A

y2+ 3
yyo
hu(x1,x2,x3,x4,y6,y7)

hi(x1,x2,x3,X4,V6,V7)

X1X2X3
X3X4
X1 X2 (m)
(m),x3 xa
(m),xs X7
(Q),XG Xs
iy (W/m'),y2  ps
n T (Q),y4 Vs
(A).ye  y
(W), s yo Y10
Q) (W), yn yn
(C).yu
(mz);hu hio
s 3
sy Kor X5 X X1s X2, X3, X4
Vo> ¥
228 e
Y Y12 013 5
KE, h o E1n8
3 BFHEAAFHXRATEHR

Fig

.3 Information flow for electronic packaging

problem



5 M e%: T AR R S A R RS 675
” ’ Ty _T,
®1 BTHEFAALFRNBTELE
Tab. 1 Thedesign variables of each discipline in electronic packaging problem
1 2
{21.25 .25 .24 .25 %) {21 .22.,25 .25 .5 . %))
iy, 313} {6 y7}
{xs,x6,X7,x8} {x1,x2,x3,x4)
_F _7
Ve, y7._7 1= isye,yn._r, 1=
SA1(X5,X6,X7,X8, V11.V12,V13) SA>(X1,X2,X3,X4,V6,Y7)
xi(i= 1, . B bi, i
SR g @ , i 3
2
&2 WTHXFAWEMXE L TR
Tab. 2 The fuzzy upper and low er limits for electronic packaging problem
x1/m  x2/m x3/m x4/m xsf xg/K-l o xR xg/KU oy IC 0 y/C
B 0.16 016 011 005 1100 0.010 1100 0. 010 85 85
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Multidisciplinary satisficing collaborative optimization using
asymmetrical fuzzy model
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Abstract Collaborative optimization (CO) in multidisciplinary design optimization (M DO) consists
of system-evel and several discipline-devels. However, in practical engineering design, lots of fuzzy
factors, especially, the mutual conflicting objectives further increase the complexity of CO. The cuts
level method is used to design the asymmetrical fuzzy model for CO, which guarantees each discipline
to acquire its optimum cuts level independently and constructs the relevant decision space. At the
same time, the satisfaction degree is used to design the discipline objective function, which is used as
the component of the discrepancy equation andis delivered to system-devel. As system-evel maximizes
the overall satisfaction degree function, each discipline can acquire the optimum satisfaction solutions,
simultaneously. The example of electronic packaging problem demonstrates that the proposed method

is available and efficient.

Key words collaborative optimization; satisfaction degree; multidisciplinary design optimization; cuts

level method



