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Abstract Support vector machine, a research hotspot of the pattern recognition in recent years, performs successfully in
solving the nonlinear and high dimensional problems. However, training a support vector machine is equivalent to solving a
linearly constrained quadratic programming problem in a number of variables equal to the number of data points. This
optimization problem is known to be challenging when existing large number of training data points. Also, it is well known
that the number of support vector plays an important role in the classification speed of SVM. So the method of pre-analysis
efficient support vectors are used to train classifier becomes a novel task in SVM fields. In this paper, on the basis of a
deep investigation into the geometry principle of support vectors and its distribution, we firstly pick out some neighbor
vectors by nearest interclass distance analysis, and then select the margin vector by computing its intermixed factor of the
neighbor vectors. So this method speeds up the SVM training and classifying synchronously by reducing the number of
training samples and trimming the intermixed samples, while the ability of SVM remains unchanged.

Keywords support vector machine, neighbor vector, margin vector

S i /N RCRE B IR A PRAEAE B AR A
BRESZB AR Z ST R, USRI #
J e SR r AL B Ik R R R R 2
3 R[5 & AL (support vector machines, SVM) [ R XA, ¥BNEEAKBEE X, BMHE
FHAEBA TR A ITERRORAL, g BB EN, - FEHTINEHEERE K (&R
VLEEIIERITEIBICH VC BRI REHMR RARE) ;B —rmi FARIFNREEAE K,
ELWME AR AR FE ST H (60272073) ; WAL &H B FHARBIR 5K B (2005315)
I 78 B #9 :2005-05-12 ; B © # :2005-11-13

E—EE/MAMEF(1970~ ), B, RRETWREFESHERABEE WS IHRAE, MUK AFEEFLBRAAM., HATHBIRY
NG EI R BS54, E-mail: tnpochw@ 263. net

il

1 5




%15

BHIEF- 5 5 T LT 204 9 S 3 ) B LA I 45 5 40 6 0k 83

MG P B A o R B AL B KB E], X B AR
0l 2 3¢ 10 AL SE B b A £ R 6. B Tl
B2 E R T AD BRI B . Ho %
R TR A B R S R L L B
FEAYA — 4 o BB X — 3 i e B R 38 57 — b
B SRy ) B E AR R R I LUV R8I R B K
o 0 B B SR T O T 2K 1) (6] R, O A b AR
HS BT IS, 38T LLIE B R [6) 3 ik Bl
SRR B, 2 s U SRR AR, DL HRe )l 2k
HEE,HH GG R REERSBOEFEE, T
(3,418 TRARIEBY 577 ik A T M s K MUAE S 8
MBS R, % B B NS ANR
BREARIBBE B SVM 42 2% 19 U1 45 2 BE A 4 2
WA E, SCHRLS 8 Bk BB I A R
B 57— 2 rpo B B AR D SCHE B 0 308 BDOE U, X e
7 BE A T AR TR P B IR K B BRI 20 A Il
A, TX R A0 B IR B A0 Z 58 1 . SOk
(6148 th 2 F 1o #8238 1) B 9000 BROSB B, B
i A A A e B AR U GRS R R R
SVM Hy Ul ZR 3 BE o 4n Ao AR 4 VIl G K A B9 50 A 45 A0
oK ST SCHE A B A I 35 BBORR o TRD R R TR
BMRABREA YIS 20 B i B A, AR ST
B9 32 3 1) AL KA B A SO IS TAR R R Ao

3 i 43 T S 1a) B AL LA R SO RCR r 2K R
AT LUA B, 3249 1) B AL I 5 o U B R R JB R K
Kl [l R R o, AR REAT I R 8RR . X
R B A, R EEMTREEAM
HHERH RS, R ARERAES KD
AT TR 4 H AR L BE, BN 2 3 B 43 26 8%
WEGHRMEIRE, BT EREHR, AGHET M
VMGREAPRBFHBrESAE, ERTREL 5
Br o A b SRR S TR R @ BAE MU A T
2, AT REFRGIIGHEES, HER 0 R
BTG RS K KB T IR ke A, 7]
ERTRMAREENREENIFAE, AW
AR T ST ) B AL U S BE AN S B, X S
KRR, A SR T A E NGRS
IEB % o 26 o B 45 07 T B R B 5, 100 B R TR
Z YNGR B

2 ZHFEEN

SCEeI LT T K S BRI R — DR

B K (R B R V- T, 358 A 51 A KL PR BRI I ff R
15K 4 [ Bt 2= () Bk 5 ) v 4 25 () ) 4 O R A

HE—HNGBEABE T = (x,,y) ., ,HH
x.eRy, el -1, +1} ,x, FRHE AR B EE R
B NEHNBENMENT FREHW XK B/ B
PREL f(x,a), BA B KRB 28 m gl L
WREXANER BEBFE I w- -x+6=0,FEH
T 1 57T, DU 7S SR T AG ™ IR ALK ] A

mind(w) = %(w W) .

s.toy,[(x,cw) =b]l =1 =1,
WRBEBEART 4, MG AMBER £,20,i=1,
4, b T R AL a1 R R FE Ak O SR AR TR O AT TR
R [}

min@(w,£) = >-(w W) +C- (zg)

oty ((x,-w) -b]=1-¢,i=1,"-, (2)

£=20,i =12,
S B E T, BT DR b R A X
i

! !
1
maxL(a) = Zl a; - T'Zlaiafyiyj(xi * xi)
i= ij=

sst.0<a, <C,i=1,2,,1 3)
!

2“53’;‘ =0

=1

KA 2 B BT 2 b4 2 58
flx) = sgn( Zaiyi(x -x,) + b) (4)

XE,HF e, B MR (quadratic programming,
QP) Bl B ) ff , E ML AR [0,Cl M, HB—1
YIGHERI R — o, , FIEFZ R o, “HKETFO,
HEMLIE O RRMABHEERAZWSLLER, hTH
KBFH RS S X RGO, NN RE o, A
ST 0 WMHARRA S mE,

AR S AR R S R R R M AN ) 4y, T3 5
FIAIE LA WU BB @ (x) |, B AT LUK IR 4E 25 i) £
P 7R BT 43 ] B 558 3] 35 A4k R A 255 [0 ] A8 )L T 43
Y 1E) 8, 3X BE X (2) B9 R ALK fal 8 K 5 4k

min@(w,£) =%(W'W) +C- ( Z:,fl)

5
s.t. yi[(‘P(xi) * W) - b] =1 _fiai = 1,"',1 ( )

£20,i=1.2,1
It B B H T AT BUR B R R
XL A



84 R ER R R

ERVE

maxL(a) = Z i_%zaayy](¢(xi> .¢(xj))
s.t. 0<a,<C,i=1,2,-,1
Zl,ai% =0
(6)
SREB K(x,,x) =¢(x,) - o(x,) , M Em#BEA
I'a] R h 185 4k Ay
maxL(a) = Za ——;—Zaayyjl((xi,xj)
st 0<sa,<C,i=1,2,,1 (7)
Zlaiyi =0
AR UE oA 3 R AT
Zaiyil((x,x,) +b6 =0 (8)
AH R B AR 2 M 4 K 2% N

flx) = sgn( Zaiy,.K(x,xi) +b) (9)

3 EFREBRWETFSH

31 EHEBLFENY
S F SVM 4324881 5, e d B 2R B4k
FEROALWEER, FREMNRTREIZRFNE,
HFZRMABERETREBVITEANERX, BIRET
SERBNIE A H AL SV FESREET
IR E, FNELPHRELAREE, Tk
MEHEBEFEX, X—FEH LB OERER
HEE, 5 — R A 2 it B e S B
ML EEWE , XRmE R EEIMEL DR,
HERNZEELEZEXBABEES — LD
AR EAENAMB LTRSS M, RS
SEBERXEME S, BT, i F 32w
B JUART 43 7 Sfe 8 7 323 ) B 1) Tk B MR iR T
') B8 B R B o
3.2 ERHERERAN
EX 1 IFEARRRZE
E XK
dV(x,) =d(x,,z,) =

[E1] £ 268 17] 5 T 410 B 1Y

i e, 2,

in. /2 (& - &)’ (10)

= mln
() U j
yf,. )’zi = (811 9.”58,(,1))

X, = (51

[ RE S, T LA 30 2R M B 5 ) 1Y R AEE 25 181 B B
I BEEE R
D'V (x,) =D(x,,z,) =zer{ni[}%) lo(x,) - o
SIAZREE MBI MERERRN
DV (x) = min (K(x,x)+K(z.2,) -2K(x,.2,)"
(12)
XBx BTERAES(+1 ),z BTHHE
AHEE(-12), AFEMEREGTTUSEIE R AR
2 0 fi AT SR W) B o B AT 4R 2K ] BE R R T A
1 iR,

z) [, (11)

B 1 B4R e BE B R B A

Fig.1 Schematic illustration of interclass nearest distance
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Fig.2 Schematic illustration of support vectors distribution
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Tab.1 Comparison results with different methods
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