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Abstract; Optimization design for complex products is of great difficulty because of its
multidisciplinary characteristics. Multidisciplinary design optimization ( MDO) can better deal
with this issue, but there are still some flaws in implementing this technology. The exploration of
the laws from previous cases can enhance the efficiency and quality of product design. Unlike the
traditional methods of MDO, a fast design optimization is proposed from the perspective of
knowledge application. Based on the key parameters extracted from design versions, the weights
of vector are acquired by the calculation of the relationship between input parameters and output
parameters. Rapid clustering is performed based on expert experience and design objectives,
parameters are designed by the extension and re-sampling of cluster members, experiments are
designed to provide high-quality initial solutions to the optimization designs with computational
constraint, and the other samples from the same cluster are given knowledge-based evaluation and
simulated with fast sampling optimization scheme. The results showed that this method is of great
effectiveness and feasibility.
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Fig. 1 Design optimization process based on knowledge mining

S E S TN

FERTIARIESE Hh ) A X B E i B 4 R
B AR R TE T e REEIE + R B +
XML Schema” Z55- 15 EAEGE 7 ¥ , A2 L SE A TR
FHRIR G AR | S8 ELAT i 1 AR 17 B 30 H 1%
THECHE T BT A A B AR SC R F SRR BRI S
T B TE A A PR B R i Ok T R Bl ) 2k
fif 1.

B EL 3k T S 50y 3, Bl ad 3L F
TR 5 2 4347 58 ) 7T 45 38043 f#% . Doneniconi %5
5 R AF A TR IR T R o8 URR AR A R A
B ERT R R R LR A SRR

FE . AR H AR S ) SR B AUE.
ARSI LR I p O A S
BOU TR0 v, , q A GBS 2508 L
FRE R, W u, v, GG RIER
(ty sty oo ty,) = [Fl”..."pq’] (Vi Vo eesvy).
(1)
AR H—Br LG R,

Ui :E:(Vn"’n"“"’ip) = i(km*vij). (2)
g X P m SR ORI

Vit Viz =" Vyp ky, "'qu Uy o Uy,
Vor Voo "7 Vg, ky "'k2q Uy == Uy, (3)
vml va .“vmp kpl .“kpq uml .“umq

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

910 AAXFFR( B AFFIR)

Fric 3 NN VK KX U
K=[V'V]"'V'U . (4)
XHES X TR A K a, iR (4) 1538 £
iy ASECEN A SR ] B O &L EEXF
F— TS, P # AR B A 25 SR TS 500
H— LA, an SR 55 A S5O PreDef, K &
S VU] A Bl S SR 5 1) SR A

q

> itk AB AR E
we =90 (5)

PreDef.
U R SR

IF,
Horrow,, Ry A XTACER ; Hi i LR 7 SF AN
B LCBI R TF, 435 R X voxd g 2 8 dcok
. W4 Jm 2 SO BAUE R 58

w=(w,,w,) = (W, W, W, w,)
(6)
e x4 x, Bt e B— BT L AR
=%

d, (c.,x;) = ijl ¢y —x;l,t=p+q. (7)
j=1

ARSORR I P 2258 ] b 42 JR Bt J5 SR B T i
VB IRH ke, R R o/ doe R U 8 6 40) 4y
iy e E 2R T R B e A a2

3 RETHRABTLE

RRAREFHRBOT T REG A S BT
A LB AT i A E AR R B D C R
AR X HEA T SR A 43 BT LA B 1R
1 IR IF B T 2 AL st
3.1 RITHIRRIE R BFRE LA

RE A RERPRE X, PEH m DR
HOHEREP LR G MIEZ N AR RE
W= (3) B A - a7 E] A S oG &R L AR 9 U
(4) 13 BNZE N AT A SEEN & A b 2500
BRI SCHR . (5 T i 42 Jay 6 2R 5 &, AR
o MR X, 2 R ETTRASRY k, BB R IR
AIBLIHRE R AT AR SR R I Y WS 2 4 & |
PARGZ I & st ki ID B — 125 H.

WIT R Target 280 & BT Z i+
T A S OR i SO E s T2 R R A —
AR RIS S H OGS B R iz R
HOREESHL 0 HA) id
Target = (xpy ,Xp, 5,0, , ", Xp) , I=p+q .

(8)

WAL (8) FERN TEA | C, | P TR B B il

% 36 %
FYER S Rty XN BT N

d,(Target,C,) = Zwle xp —x; 1. (9)
j=1

J
i’
Wy =

if x;is defined ;

3.2 PUEMLIEIT

TIECER 25 B PR 3 35 75 D 5T B8 e 3 1 SR 2K v
O, POZZE BT R B 0 IR REAS i R AT 2 805 1)
B T T e A | e T ) A6 AR 5 A
FiUE AR ART , Dhax S 4) 46 i o B il Je -
DRARAE NI M8 it st i
I3 R A BT R SR T B O AR
JIREAS B R T IR R B L 2R
W UE KA = T

S HEARTO LU AR P& BT R
JERRFEAS 5, SR F XU FRAE #1175 125 00 4% 4 A S50
BT 2 A S ) R R A X I D, D) 323l H:
HUE 2 6], 9K 5 3 2ok B2 B A R R 58 i T A7
TR 76 D, WARYE S FE A 1) S 8000 A 1
DUBEE R 2 ARG 2 | 45 01 R B 50T A R
A TR B B M FEA Z [ 4 AHTAEA s 2% D,
AR BT 25 2R, 76 D, R A R AR J7 vk il
FE. et FORIESR A A 58 O IR AL B fie R AR
BT IEACHI 2D 7 5 WSS X I S AR X3

50 Btk BOAE S EU L A K
SEHAERT, LIRS R B Ut i S i D R AR
B Je s 2 R AR Ik AR P T AT 4
FEAS W6 R AR AREA BT O B AR A
DRZETE SRV FEP DU T RS figp e il , 75 U5
SEREARRBCT HERBYEIEE o, , 0 i B i i i 47
TAEAS RIS BT AR 5% 22 Lt S5t 8 J7 204K
PR (9) TR i A 2 B, 92 SR A 1) et A P e
S4C, AR REAE SR S O SR A LA PN 2R A5 396 2 TR
FI 4SS, A PRAS o 5 I HE LSS =20

=00 R R S LS5 Y
75 Ak P72 i 1 JRORE B IR SR FEAS ==, SR ]
2 (9) i i & T 2 1T 70 2K YRR A 42 [ oy 1 3
Fih 07 T 95 UE 2 2E R R S5 AR BH T4
ProREAR AR5 4 AR % B A i I ¢ = AR T
BB A AR & v 15 BB 25 2R u,
Wit RE xg, = (v,u) FIH9) TR A HEA
MBI HARERE d,, , e RE B el i T FEAS i
05 FAHE SR B LR REAS B I B34

4 Z=p0Hr

(10)
else .

FURTALZS 2B AL B0 R FH 2 T A0 AL

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

% 6 4 i E A

19 R G BT LA B 42 i R A BRCR R )
TR R KA. RV R AR  AE R
FE— B AL DB FEA LA S HOA AR 1 25 1F
T i B U B TR AL B A S, L
L5 RV TEAR BEE R L R S LAY 32 2
TEMRSHL. FEor P25 A [F) Y5 20 5 0 R A G
VTR E ZAE S5, X W 2T & L S LB ST
BN B F ARSI AE. LI 2 K sh L fe it
RGPS AL BT AT T 0020 4R
R PRI, LUT R F Ak B i 880 ) .

s K shblin e sl SE R — SRRy
ZFRER G IR L DG A S B R T, &
JE PRSI Q, 7 N SO IS o, K
i 1 ZHO AR w TR n. @A TR
w=k, XT+ky XxP+ky xQ+ky xN+ky xo+kg ,
N =k, XT+ky XP+ky, xOQ+ky XN +ky, X +k,.

(11)

S B R = R sh LB 55 b, B AR 3
1k 25 870, HAREE N 0. 916 50, it HAz
AR I AR H— AL R (0.4,0.6) , LI
A1 27 ARG 95 AT 4B M AR 42
AR TR AR AR e 50 T PT DA o X SE 1 5
T7 2 RER W oy F B E O 7. RIS (4) 13
B TS ASE - il SR g ¢
FARET

ki ko) ro0.3847  2.3042¢ 6]
ky ks ~0.0276 3.528e-7
ky ks 10.5827 2.2149¢ -4
= . (12)
k, ki, 0 ~7.2¢ -9
ky ke, ~10.794 6 1.398 6e —4
ky k| L 273095 8.4537c-1]

X (5) MESKSASH LR ERN
9.3098e - 6, — 3.885 3¢ — 7,3.389 4e — 4,
~1.5294e -7, - 1.777 2e - 7. LA UL BT AR 1Y
TR TR 7 AR RGN (4) Xt
BB BRI RIS K, 58] 7 NP LR
w9 MBI B a2, KK H 13 MR
GR-aa Wik 3NN

DA R, 76 S 8 () v ST 5 4 BURE )
¥ T,N,a 70 BITEIA 1) 13 DRGSR NG 12
YRR Q W13 NRIBHEAGIE N 8 4
IR T YA R P AR 6 N ERIFN
1 5 AN ERG RS S EW BUEIE R, T, P £ 4E 1
ANELATIE 2 NER Qo FEA B IET/—EY,
N FEHE 2 ANEHATIE | ANFY. HH7 5 HEMIR

TR0 I 75 Se PR ARALZ T 911

BIEASREARTT, T, P,0,N, o % FZ 90800 5
H28,14,17,28 .27 , Fe/ MR R BCH 110, 1195 28
AR HE 4 A %0h 5 037 984. ikl &
W R R R M (25 845.17,0.918 14) , % A2
LEA RUIE N 7.860 le — 6, — 1.425¢ — 7,
3.2779¢ -4, -1.1451e -7, - 7. 868 9¢ - 5.

B 110 NEEAZEAT 7 B IR XA
st ARz A RS , Lty TIR0m. B e ke
A [ 1 398.80, 87 895.0, 98.795, 10 301.0,
70.200 0], X [ FEAH T 4 25 863.0, % F N
0.916 75, LAMAEA {ff HAS B HEAH T ol 25 887. 1,
BUEA 0. 916 48 M Ir 4 27 A BUE, 0 2
B, e 45 2] A% [ 1 402.70, 87 890.0, 98. 850,
10295.0,69.200 0], #HIAH T o4 25 879. 4, HZ4L
F40. 916 59, 15 T H F5.

LG AR FH B i 5C 2R BE AR B 4 i i
S50 R H AT AR SCR FH— W DB R R A T 4
AW T A AR O TR A T i

5 4k 5e

AR SCHERITII S 2% 7 it B R 8 LA 5 S A
b AZHRIRI T D STy S8 R T 2R R B AR L
R AR S B SR A R 2 ik
MNGETH27 1 BE S BL T A7 5000 ik, 2 H AR ZE A LBk
ARG NZ 75 TR E AT AT I, R AR R A Bk
B EEAE AT AT S b O A G Ak B A ] A BBURE At
HORIEASRIR BT IR 5 T B 2400 B
7 1 AR B AL A JEE SR AR B T A9 i
FoE M ERIYR. el L siblin e <ahig it
AR FH A, AN SCHRE Hh 1 T 96 AN i 20 A it
AR SR A BT ik AT RO o, A AR 3
B, Al R AT SRR 2 5 iR 5

SE Lk

[1] Joaquim R R A, Martins B L. Multidisciplinary design
optimization:a survey of architectures [ J]. AIAA Journal ,
2013,51(9) :2049 -2075.

[2] SBpE, ERE, K5, 5. 247 i 2 AR ot

ARLI]. HUBE T R4 ,2008,44(6) ;15 -26.
(Ma Ming-xu, Wang Cheng-en, Zhang Jia-yi, et al.
Multidisciplinary design optimization for complex product
review [ J]. Chinese Journal of Mechanical Engineering,
2008 ,44(6) :15 -26. )

[3] MEA, A, TR, S 1w R R A i T
FEVCHEORE BT [T]. TS HLAE ] 15 2R 4t , 2008, 14
(2) :226 -233.

(Feng Guo-qi, Cui Dong-liang, Wang Cheng-en, et al.

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

912

[4]

[5]

[6]

[7]

RAKF FIR( B AAFR)

Scientific computing data management in complex product
engineering design environment [ J]. Computer Integrated
Manufacturing Systems,2008 ,14(2) ;226 —233.)

Mohan K,Ramesh B. Traceability-based knowledge integration
in group decision and negotiation activities [ J ]. Decision
Support Systems 2007 ,43(3) ;968 —989.

Ratcheva V. Integrating diverse knowledge through boundary

spanning processes the case of multidisciplinary project
teams [ J]. International Journal of Project Management,
2009,27(3) :206 —-215.

Senthil K C, Karthik R, Ram D S, et al. The evolution,
challenges, and future of knowledge representation in product
design systems [ J]. Computer-Aided Design,2013,45(2) .
204 -228.

Zheng J, Shao X, Gao L, et al. A prior-knowledge input
LSSVR metamodeling method with tuning based on cellular

particle swarm optimization for engineering design [ J].

[8]

[91]

[10]

[11]

% 36 %

Expert Systems with Applications 2014 ,41(5) ;2111 -2125.
Bandaru S, Deb K. Higher and lower-level knowledge
discovery from Pareto-optimal sets [ J]. Journal of Global
Optimization ,2013,57(2) ;281 —298.

Gulfen T, Bhadir G, Cengiz K, et al. An integrated fuzzy
multi-criteria decision making methodology for material
handling equipment selection problem and an application
[J]. Expert System with Applications,2010,37(4) ;2853 —
2863.

Curran R, Verhagen W J C, van Tooren M J L, et al. A
multidisciplinary implementation methodology for knowledge
based engineering: KNOMAD [ J ]. Expert Systems with
Applications ,2010,37(11) :7336 —7350.

Domeniconi C, Papadopoulos D, Gunopulos D, et al.
Subspace clustering of high dimensional data [ C |//
Proceedings of the 4th SIAM International Conference on
Data Mining. Orlando,2004 .517 —521.

H SO0 0S0L 00000000000 0000000000000 0S 00000 000000000

(E#EF 907 W)

SEM
[ 1] Peters E E. Fractal market analysis: applying chaos theory to

(2]

[3]

[4]

investment and economics [ M ]. New York: John Wiley &
Sons, 1994.

Malevergne Y, Sornette D. Extreme financial risks: from
dependence to risk management [ M |]. New York: Springer,
2006124 - 132.

SEEE, REIRHE, HEAT . BT W45 R 558 by i AT A2 PR SR
5[] FRACKRE 241 AARRISANR,2012,33(7) 11056 -
1064.

(Yuan Ying, Du Le-lu, Zhuang Xin-tian. An empirical
research on long-term memory of returns and trading volumes
of stock markets in China [ J]. Journal of Northeastern
University ,2012,33(7) :1056 — 1064. )

TEAAE RNl 2553 T8 B0 14 R B BRI /D 358 e 22
ST 7], AR ,2012,9(7) 11025 - 1031

(Wang Dong-hua, Suo Yuan-yuan. A study on differences

between large-cap-stock and small-cap-stock based on

[5]

[6]

(7]

[8]

(9]

[10]

multifractal theory [ J]. Chinese Journal of Management,
2012,9(7) :1025 - 1031. )

Jose A R,Jesus A, Eduardo R. Short-term predictability of
crude oil markets: a detrended fluctuation analysis approach
[J]. Energy Economics,2008 ,30:2645 —2656.

Hiroaki K. Evidence of multi-affinity in the Japanese stock
market[ J]. Physica A,2000,278 .275 —28]1.

Andreadis I, Serletis A. Evidence of a random multifractal
turbulent structure in the Dow Jones industrial average[J].
Chaos, Solitons and Fractals,2002,13(6) ;1309 - 1315.
Yuan Y, Zhuang X T, Liu Z Y, et al. Analysis of the
temporal properties of price shock sequences in crude oil
markets [ J ]. Physica A Statistical Mechanics and lIts
Application 2014 ,394 ;235 - 246.

Yuan Y,Zhuang X T, Jin X, et al. Stable distribution and
long-range correlation of Brent crude oil market[ J |. Physica
A Statistical Mechanics and Its Application, 2014, 413 .
173 - 179.

Lo W. Long-term memory in stock market prices [ J].

Econometrica,1991,59(5) 1279 —1313.

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

