D 000 http://www.cqvip.gom]
i

£2wE H1H
2006 4£3 A

CL A -
NORTHWESTERN SEISMOLOGICAL JOURNAL

Vol. 28 No.1
March, 2006

XFAENEEEMRTERPHONANES

T &, Aal, BHRE, BRAT
(L#FERH, LE 200062)

# E4ATFIERSLDANTLIMMRAFATAES IAEHNER, IHATN(SVIM)ATL
HFIER, TURRGHEEERES A BERME, RREFHBRTIHA ST Sk,
BHFDFEGRM, R AALFRBOEMN(FA) S, XA BT LHOENN S L DRF
AT RE—FEeR s, T EFRARETR AR NE,

X@W. FitFIEiY; THOBYL; £#E; @E; HEWE

h @S ¥kS: P315.75 SCHRERIE: A LEHS: 1000 - 0844 (2006)01 - 0078 - 07

Suppert Vector Machines and Its Application
Future in Earthquake Predication

WANG Wei, LIN Ming-zhou, MA Qin-zhong, ZHAO Li-fei
{ Earthquake Administration of Shanghai, Shanghai 200062, China )

Abstract; Statistical learning theory ( SLT) is a small-sample statistics theory. Support vector machine
(SVM) is a new machine learning method based on statistical learning theory. It can process the high
nonlinear problems with classification and regression. SVM not only can solve some problems, such as
small-sample, over-fitting, high-dimension and local minimum, but also has higher generalization ( fore-
casting) ability than that of the artificial neural networks. In this paper, the classification and regression
methods of SVM are introduced, the characters of the methods are analyzed, and the application future of
SVM in earthquake prediction is discussed also.
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Fig.1 Optimization classification plane in linear discriminability.
BAREIRRASAAETFE R B % Eaf EaEd
REEWE , RN MR AR, I
i A RO BOINGREA S (R R) e Rk
(] R A D AR F T 58 2 58 , AR IE SRR 1 B IR
FEHARER. REAEENR, EUHE R
BARALEI T BB AR 43 BAR B T R s, T R
R BYSE, KR i A S ok b <F A
THESIMTHASRTAIHNE, T RERT
B H A BTG HEE (robust) o X BAIEH
MR AR TR AL
BOREA N n R B FEA RN (x,7,),i=1,2,
v, k% e RMRAFHOR) 57,1 -1, +1] . KB
FeHBRIE AT 40 B R4 19 SVM 4y K88 LAY
n Y73 8] o AR F H R — BIE N f(2) =w
x+b, LAY ISHP T H RN
w-x+b=0 (1)
RE( - )FERNFw b AFESHGw ABFE H
Rk R, AR B e B — b, (BT IAE A A
RIf(=) |21, BMER 4 R T BEREA K |f(2) |2
1, WX ETEREA »; NI
wex, +b=1 #Hy, =1
wex, +b=s-1 Hy =-1
A ERAFERNMEEREHF T RE 8K
y(w-x +b) =1 i=12,-,k (2)
B DAIEBA oA 43 25 (8] B margin =2/ || w || ,fE]FR
BREHTFEH | w® Bd. WEEKM Q) BE
I w 1| */28/N B 53 BT B e 5 26T, H,
R SRREA SURARVE R I B . R R 3
R T B (VR AT Ak e v R K (2) AR AR T X
(3) Ry B/ ML) AT -

&(w,b) =%w-w (3)


http://www.cqvip.com

80 LRELE . B

| T
pooo http://www.cqvip.?ﬂ
!

Yk

FERMERMT (3) B0 A1 AR S B A 3k
PR TRIRE , B AR A% AR B B (Lagrange) SR EUHY
B

L{w,b,a) =

k

Zai[yi(vw sx; +b) - 1]

(4)
K o; HAES Lagrange FF, EBSLHT w
b B‘Jﬁﬁf@ﬂﬂg,ﬁlﬂﬁ@?ﬂ

Zay =0, w= Zayx (5)

oA R ﬁiﬁﬁﬁTHE w B@Eﬁﬁ*ﬁ’ﬁﬂﬁg
¥ o, IR IR R BB ER(2) LM B E,
B R S B R A BER . BIERNE
# B KKT(Karush — Kuhn - Tucher) %&{4, B 5 W 4
15§Uﬁﬁtﬁqzm7iﬁjﬂ

Zayx cx+b =0 (6)

Ehltl:_fﬁﬁﬁtﬁilzﬁﬁﬁﬁés RN (T) K, IXE sen
AP RS

f(x) = sgn( Z; Q;Yi%;

2.1.2 ARG

BR UL BT ERERABLIWERD

RHFALTHBN, BRI ETE -EEALHE

EREURFRIER K, HIE5IARIBAR £k

VMR INAFEE -
£& =20,

vl -

-x +b) 7

1=1,2,, k (8)

BIR, HAKEIUER £ KT, TR KR
BRI~ LR XA EIF(2) RN

y(wex, +b) =1-¢, 1=12,k (9)
R ARRIETI 4B €, B BT X3
BT TR LA (8) (9) KA KM T 08
M

k
B(w,b) =%w-w+CZ§i (10)

R, X CAH—IEHH, C K, SERNE
TIRIE. K% 1 SUOVREASB V- HER, N
BR, NTIRFEZEES 26 2 HERER B/, B
FEZBELERANRB SR ER, B2
X B A2

A (10) B4 IR B[R] 2 S B8 A — YR AL 1)
R, B AR A T EHAE B B (Lagrange ) B 45 F 8%
R

1 k
Liw,b,a,t,y) = 5 llwil*+CX & -

k

2 Ly, (w -2 +b) —1+§]—Z'y§(ll)

i=

A a,, v, FIEMR Lagrangeﬁ"?‘o EH:FW b.£ BB
E¥RE, NETR

Za:% =0, W = iai%xn
C-a,-7v, =0 (12)
BR2)RAKL), R KA RE T EER,
BIZER(14) ARKFMAF T, % o, RN (13) B KX
=4
Z ooy (% + %) (13)

ij=1

Q(a) = ;ai -
HAR &M

k
Zai%‘ =0, (14)
01

ER—ZKBHF RO R E, FEE—R. BS
LR RE -8 (ERELW) B o« >0,0F
STRLRREAR SRR, SRR LR PR RS A4
RS (7) HE,
2.2 FRMXF@EN

SVM 75 2k K IE 7 e 89 BL A 2 R A ik JE 4R
YRR, 77 ¥ Rl — N R R BT o, {EREA S
BB~ RETIE TS RNFIESH , FER
L3 1B+ BT LABL AR M SR 10 BULE 5 S e A
ZZ B R B AR R S E S RIRE . 1B 2 3 i
HHUTHERARENEWRER.

(SIS

| T t MRy
o '3
¢ \
ot
o o
o o &
B2 BRERIHETNEGEZLBMHFE

Fig.2 Sketch of nonlinear mapping from sample space

to characteristic space.
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Fig.3 Sketch of support vector machine.
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Fig.4 Linear regression, nonlinear regression, non - sensitive function gand laxity variable £.
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