41 6 ( ) Vol.41 No.6
2002 11 Journal of Xiamen University (Natural Stience) Nov. 2002

:0438-0479(2002) 06-0687-05

(1. , 361005; 2. , 310037)

:TP181 ‘A

[1.2]

wX +b=0 (1

, f(x) = sgn(wX + b) (2

(Support Vector Machine — SVM)
. Veonik
1995 e ,SYM
. SYM st yi(wx +b) 21-¢, (3)
: X R,y {x1,i=1, .,
. SYM

|
.1 2
mn> | wi +CiZEa

| |
] maX_Zai - vain(O(,-XiX;
/M KKT : s.t. 0<a, £cC (4

|
S/M : S0y =0,i=1, .
o  Lagrange . a,
1 VM

1.1 f(x) = I oy (X- X) + (5)
' {X,y},i=1, |, r('z g

(Kernel Function) ,

:2002-04-25 '

(K01001)
(1964-) ,



- 688 -

2002

a, =0=| f(X)| =1
0<a, < C=|f(x)| =1
a, = C=>| f(X)| <1

1)

3 ?
SVM

f(0 = JayK(X,X) +b

y = sgn(f (X))
+1, Ll,.

maxizai - %i’ZYiWQinXJ (6)
f(X) = 59'{ iZ‘J(iyi K(X ,X) + g (7
K()
1.2 KKT
a =[0;0,, @O
X Kkt ©
a; =0=>yf(X) =1 (8)
0<0;, < C=yf(X) =1 (9
a, = C=yf(x) <1 (10
a, . f(X) = h,
f(X) =0 J(X) =+%1
1 SYM a
Lagrange .a =0
O0<a <C
a=cC o1,

(12)
(12)
(13)

(14)

A={Xi,yi),i=l

KKT ,
) Lagrange a = 0.
(8) , KKT , o yf(Xx) = 1;
Jf(X) <1,i =1, . :
-1 < yf(X) <1 (15)
yif(X) <-1 (16)
(15) , (16)
1

100207 tpo=-1

Bo

A3
FHg.1

1)
2)

3

“y=-1.A1,A2

The relation between new sanples and KKT condition

2 f(X) SYM A Xy}
KKT
, KKT
KKT
0 < yf(X)
) -1 < yf(X) <
) yif(xi) <- 1.
2 , SYM
1KKT ’
KKT . 2
, KKT



- 689 -

S/M.

6
KKT KKT : KKT ,
: , SYM
3 KKT , S/M.
[5]_
3 2 SYM  KKT ,
Sl S5 LAl A3 KKT
. 2 y 3 1
S1,A3 N1
2, 3 , SYM ,
, KKT SYM
f(x),yy {1} , KKT
'fx’)“ ylf(xl) < 1- ]
x4 ]
A} T ]
/,,.,--*‘f(xjjg__ 3.2
G001
Xo SYM
" Q%X Q° X
s‘ .
= . 1) X Q°  KKT ,
QO
: | X | XXX
sl S5 LAl A3 ' , X | X
S1,A3 N1 N1 Q°  KKT X Q°
KKT
Fg.2 The posible change of S/ st dter training on incre- 2) X SVM o' XIW Q'
mental st !
3) Xo Q'  KKT ,
3 SYM , Q!
Xo X X , Xo Q'
’ KKT X Q' KKT
' M Hx XX X X, X
' _ S
SYM ’ SVM Q , Q , Xu = Xo
XS
S/M  KKT , I
4
3.1
' , , Heart
KKT Sae (61 ,



- 690 - ) 2002
4.1 :
LibsyM'® :
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Tab.1 Comparion on dfect of discarded sanples between our
incrementd learning result and the traditiond agorithm

(C=1000)
T I T |
H1 100 100 52 52
H2 200 107 84 74
H3 270 127 101 93
2 S/M

Tab.2 Qomparion on the learning result and predict accuracy

H1 H2 H3

T | T | T |

H1 ~ 100.00 100.00 78.00 78.00 80.00 80.00
H2  100.00 99.00 100.00 99.00 81.43 82.86
H3  100.00 98.00 100.00 98.00 100.00 98.57

(%)
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A Novd Approach to Incremental S/YM Learning Algorithm

ZENG Werrhua' , MA Jian®
(1. Departrment of Conputer Science, Xiamen Univerdty , Xiamen 361005, China;
2. Shool of Gonputer Science, Hangzhou Indtitute of Hectronics
Engineering , Hangzhou 310037 , China)

Abgtract : This paper presents a novel approach to incremental support vector machine (SYM) learning agprithm. It
analyses the possble change of support vector st dter new sanples are added to training set. Based on the analyd's re-
ault , a novel dgorithm is presented. In this dgorithm usdess sanple is discarded and knomedge is accumulated. The
experiment result shows that this agorithm is nore efective than traditiona SYM while the classfication precison is a
guaranteed.

Key words: support vector mechine; incremental learning; learning algorithm
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