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Fig. 1 Influencing factors system of airborne products

2 SRFEEALIA SRR AR

SR L Support Vector Machine , SVM) S HL#% 2 3] 4 % Ji& 7 AR B3 T ™ & mT R %ok 22 0
BRI T | 3 BB PR AE SRR AR G 28, WXk A B A T 00 g o At B A T 7, 4 TS el o
BLEGTE AR B | AR SO LG B AE K B G e o
2.1 SVM [E3#&EBY) 3 T

WEVGRERSET = | (x1,0),(%:,02) -, (x,0) | € (Xx V)" x e R,y e ROBGEVIZRAERLE X
x Y _FRFAER S P(x,y) PEBREI ST R 530 BOREAS 5, RIS 25 sE B2 SR e (e v o) , Il AL ) gt 2 5

A BB R(N) = [e(x,y, /) dP(x,y) 5N,

THETELMERBEES f(x, ) = (0+ x) +b PAGTHET RREL, FE IR FE T R TE SC 2t & AU
KRB (e =0) BEFT XU e/ MU TR]

SEFINGREARLE T,3% Ry (0,b) = %é‘l ly, = (o x) =bl, IBATELRI (1) &M T, LI R...,
(0,b) /MU T T4 o, b, IR RASAR & & & X T ik /M.

F(g,{:) = ZE + Z:{E

{[(w-x,)+b]—y<e+§,~ (1)
s. t

Jyi-[(oex) +b] <e+§&
£, =20,i=12,-,n
ot b b AR B R

L(w,{;* ,'2,0‘* ,OL,C* ,%V*) = ;({;* +&) - IZ’O‘L‘[% - (0w x) -b+e+&] - ;oci*[(u)' x;)

+b-y te +& ] - %[C -(w* 0)] - ;(Vi* & +vk) (2)

Sk FREINT o, b, & FE SR/ NS HRIMIHET € =0,00 =0,0, =0,y, =0y, = 0K,
FRAE & BB BRBCE XATHL S f(x) = (w° x,) +b 5y, EHARKT e i, AHRE HIRE YT
e I AREN | f(x) -y | — e, FIAS™ YRR R al#40 SRR i R ik Bt

. . 1 « . . . . i .
min W(OL,(X ) = ?.Zl(ai - QG )(aj - aj )(xi° xj> +SZ’(0Li + o ) + Z{yi(ai - Q )

s.t.{i(a‘ o) =0

#
O=soa,0, =C

(3)

SCHg 1] g [R] U pRIERCH -



8 ZETRERFFM( BRFERR) 2010 4F

flx) = ;(—0@- +o ) (xie x;) +b (4)

X TR ] S [, 3 A% R AT AR L M KR e S 38 i 4 2 ) 7 e 22 ) mp A T e P [l ) S 1)
AL T R AR -

flx) = Z(—oq +o )K(x:,x;) +b (5)

K K(xi,x;) 2 REL
2.2 EF SVM BINLE = f E TR sy

T TR SR ) AL R ASEAR R AL ™ S A e T b, 2 RIS AR B N S A T
X GEME R ) ZAEE— A R FREC R | RIAFE— RIS 00 F(X,N) AR5 n A7 [R]
IYATHIEEA (X, N ), (X Ny ) oo, (XL N, TE—HL R B f( X, o) HSR— AN I s f (X, o ) , (T
TR R /N 1 IR S S HTFFEX S BAELA E BRI X T ASE— & s N, T B0 i s 4y
A N I S PR 2% rf R e I 2 2 OBl B B A VR IR WLy T 1 Bt Rt e
R AN 2 MO ZR A, (8B SRS X R S N e o T P

3 BB

WHARIPLE ™ 4 T 9 M ®1 NFEERERANEMEER
Xy , STa] BAASE B FE B2 ) IR &= 9B Tab.1 Influencing factors of airborne products of each city
W1, M4 Z )b, AT R S 2 i FH B
ST R B A4 I e KT s ) A B C D E F G H I
Xﬁ@ﬂ"]ﬁj\{ﬁ@{fﬁo gl 0.1 0.7 0.1 1.0 0.1 0.8 0.1 0.1 0.1
N . s s ) 0.2 01 03 01 09 01 04 06 0.1
(B2 0 ARG C B 1) Fircee C 0.7 0.1 03 01 05 01 1.0 04 03
}F[J Jt N ﬂ:lj . =1 ; 3 . . . . . . . . .
%%ijﬁfﬂjijﬁﬁimﬁfgni L ¢, 02 04 03 07 07 05 07 06 0.7
Bﬁ${t¢+ﬁ7@r,ﬁﬁ/\fﬁ 8 AL 3y Al Cs 0.3 07 04 LO 01 08 01 02 0.3
Sz A=A 600 h Lh Py G, 04 02 05 03 09 02 07 08 0.6

A58 VUL BRGS0l R C 0.1 03 01 09 01 06 01 01 01
YERAIRGE XS 42, R By i) 208 Cs 0.2 0.2 04 03 06 02 08 05 0.4

SEECHEA TN 22 B 8 A BLiGE Cy 0.7 02 03 06 07 02 08 03 03
FRE TR A T 100 h (14 R 228 Cob 05 05 04 05 05 05 05 05 05
B ML 10~ h C 0.5 05 03 05 05 05 05 05 05

ﬂyrﬁ”éﬁ:tﬁzl-‘%%i/\%ﬁﬁﬁjﬂ Cp 0.5 0.5 0.3 0.5 0.5 0.5 0.5 0.5 0.5
C]M,%ﬁmﬂvééﬂaﬂﬂﬁxﬁjﬁﬁiﬁﬁ Cis 0.5 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5
BT B 7 SR A, BTN EBUER R R B B e MK, SRR D | BT AFERS AL ST SRR K 6
BR 0. 001, 42K 2 PR,

2 S8R 100 hzﬁT:iJrE’\J%*)l%ianE’aﬁiIE%(i{ﬁ;lo"’/h)( T W I ———
Tab.2  Statistical failure rate of product every 100 h of each unit(10 " /h) ¥
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Fig.2  Flow chart for failure rate forecasting based on SVM
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Fig.3  Test contrast of failure rates every 100 h Fig.4 Forecasting curve of failure rate
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Research on SVM - based Predicting Method on Calendar
Life Extension of Airborne Products

LI Zheng —qi' , HE Yu —ting’, SHAO Qing", WEI Peng’
(1. China Flight Test Institute, Xi’an 710089, China; 2. Engineering Institute, Air Force Engineering University,
Xi’an 710038, China)

Abstract : In this paper an influencing factor system of airborne products is established based on a comprehensive
consideration of factors like geography, climate, service situation and maintenance level. SVM regression analysis
model and forecasting model of airborne products based on SVM are introduced. Then a life prediction model based
on SVM is built according to the failure rate data of an airborne product equipped in some representative conditions.

It can predict the service life of the product by finding out the relationship between the failure rate and the influen—
cing factors, accordingly it can make up the localization of outfield data statistical method. A case shown in this pa—
per presents the life forecasting process of before — mentioned method and the result indicates that this method is of
some value for practical application.

Key words :airborne products; calendar life; life extension; support vector machine ; regression analysis model



