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Abstract In order to solve the problem of long computation time in detecting caused by over-large optimization scale in
SVDD, a dynamic support vector data description was proposed. After analyzing a new object’ s influence on positive
border, it was suggested that the boundary formed by kernel methods could be approximately replaced by boundary
formed by polygonal lines. Thus,after adding new objects, the corresponding new boundary was only related with new

objects and previous boundary, which means the optimization scale was largely decreased and the efficiency of detecting

was promoted.

Keywords SVDD, Boundary, Support vector, Kernel methods, Optimization scale

Tax % A8 H 021 A E 5 H# B B 1, (Support Vector
Data Description, SVDD)D? , B 77 ¥ B2 P T U i Bade pite! |
BT AR A AR RIS e, SRV, 2R ke,
JoH G-I B B Xt R ER AL 2 BT BIXT RANFTHIXS RAE N
IEBEEE , BHF T ZKEAITE, AR K, R BE
Bef B BRI IR A AR R TR EIERIT. AT#H
PEX AR , AR ST AR IR 45 ] B AR R BT B R
S5-E I Sk I Sl R e A SE AR 3, R i 3% SVDD
B, BE,A0KshE SVDD BN HTREREREN
SE A AR TR B SRR B A Rt

1 SVDD

1.1 BEFARGF RN =

T30 R ER SRR I 7 iR 1 B AR TR A R I A
< (Positive Samples) i 5k /NER 1A, BRI A1 B % 87 5 K 8. %
FIERFHAE.

O={x1,x2,** 2N} e
Hi,z; €RY,i=1,2,+,N,R? £ d EEYEsE, #5548
A O PR ERERKE/NREEER RERON o, R
R g

min L(R) =R? &))

B4 H 9. 2008-04-28

sit. RE—(xi—a)(x;—a)T =20 3
R (DM A& LI T #Y Lagrange ¥
L(R,a, N =R~ Pa (R~ (z—)(@—a)T} @

AP, A= {a}rai N Lagrange E¥ a0 =0G=1,,N). ¥
R (DOXFHEE R FERL a RIFHESFHSENETF 0,748

N

.=]a,- =] (5)
N

a:.glaixi (6)

BRGMRGORAR @, REMEES, AT

max L=§lai (z; * xi)fiia,u,- (x; * z;) N

st ‘Liv_)lai =] =0 &

SBR b, ##8 KT (Kuhn-Tucker) &4, A K BATLE
X0, AR — /MBS >0, i SN o SR SRR E
THFWHR, X PR L E .

FHEE A ER O AR HIRL o MEE—LRFE
& x, . WO BIFRH R

R —(x;— ) (x,—a)"=0 ‘ €)]

FoF AR o B % B B FE AR AR 2,4

f=(z—a)(z—a)T=(z* z)”'Z_IZ_V]lm (z* x;)+

A EHEL GRS RS YEBIR H (2005038042) , I~ R A RHE 1T RI B (2006B12701002) 888 .

gﬁﬁ(lg’hl“) v% »t@i&,Wm,iﬁﬁﬁffﬁ]ﬁmﬁ%gﬁ%ﬂ%fﬁﬁﬁ, E’maﬂ: YEggiepeng@ 163 com; ﬁﬁ&(lg’n)_ ) !% 9@:{:9&&)

ERBIIIT R B BAL .

+ 156 -



N N
2 Zaiaj (x; * .l‘j) (@10))

i=1j=1

WRAE T R TR = BT I REE.
[ FD /R 2 WERBE
A /R >, 2 HAE RSO
1.2 SVDD

EBE 1 FRIERER S0, FIRAE T AT SR
W B RTSRAB R R TE 1) 5, B & A/ E B B R 5 S
AXFRE. NE 1(mel i, B TFREARE, AR ERA
— BB RARSEBEIK NEER, BRI XBES
FEAFEERMRATEE .

Al2) an

09 09

8 /m——-.k

07 \\ o7

05 6 .

as : B ) 05 B

04 * ; - 04 : oy

2 \ AR y 03 Y *

02 \ E o & -

o1 s i 01 ;

22 0 02 04 06 08 T T2 02 o 0z 04 06 08 1 2
(a) BWHF®E (b) BFik

B ERHRK R

Al FER (DR ABEE(z « y»)>K(z,y), WERE
et E by Wl ayE ]

max L= SaK (x + )= % SaeK(x +z) U2
HARKMHARE., Bdxt ERXBRBTIRE o (i=1,2,
S, N AR AR BT Rem & .

St 3 C AR AR KT & ST 0<or <
C WEEA R 2

R —(K(z, + ) =250 (x; + 2)+(a*2)=0 (1)
N
Bt 0= S (). R HIBIRERIR 10y
fO=(z s D280k (x* 20+ 2 Saa K (x  2,)

: a
HIFE® SHFIFERNAD, ERGERIY SVDD k.

V3B 1) PEEE, R R IERKIBFEE ., i
B 1(b) Al &t , Joil i S #d MR ok S R R N B B 50, AR
JRERABIFER P IER XA H BB, dtbn] 0, Bork
BEAERRFE AR EIRAIEE S .

2 Zhas SVDD Eix
EHEERXKBEE N, R EENE N EFEEN—1

FEA SR IR XA S HREA MR — R SRR X, B -

WD FEEELE 0, R HAEMZESNIEAT, REN
IEFEBER U RN, WERNL A &, BRI ELRF
& v A BIREAE 0 &, MY BB LR ELE 0.
O={x1 22+ " sxnrZNt1} (15)
TERBENZREERA T, RRBUEIFREERA U X
MBI RN &, MEBEA FAIER R
UCUU {xni } (16>
et AR EERFAR.OFLATHR 6 ROELF
S —B, ASCFRXMEHR N BENR

B b, XA AR BT K SRR TR AR, W
B 2C2) BiR A EHAEAR v BUB BT M ALR, BRRT
ERSRHFXE, RN AR A f I LR RSN X
Rl B OO, 40 R B BB SR L U

B 2(b) R FAF R — & F R R . B,
AT FELITER 42 9 R A TE KRS s BTJS B B30
R WEHEREEL, RERURANAEXETRELHMNE
IR RS B SRR ER, e HNALRA
o SR A SR T B 4728 M B 1 X 38 4L 7T A At
FoAt BT 648 SRR IR 2 AL A4 R s 8

[y

(o) Wi &M kb Kot R

(a) tEM R Ry,

B2 $m—AREA X E R R SR B

R REBE 2T A R EEME B RARE, £
SR AR TR B R EOE X :

K(zi,zp)=exp(—(x;— ;)2 /d? an

EFEAE 1 FRmEER B RS R m R RS
B oo HA KPR L ERITBAR R, E 3 . B 3@ —
(DFRY,BEE S o W/, IEHTERIAKSE /D, X 25
BRI, HEE I(OREEMR, EAGEMUE 2/
HRE. MR, BH o WARRB/NMNET, 3/ Y o SEREFEX

CE TR CTR TR T
(a) o=5 (b) o=1

B REN AR/ MK,
T
/ AN o
/ \ :;
Vo oy
Nt s o
) )

0s
v
or
o : :
./ o5 :
. . o L
<
.
v 03} - s :
SR
+ 0z —t :
o1 . ;
R ]

%2 o4 05 08 v or oe o6 v 1
(c) o=0.6 (d) o=0.3

B3 S% o SIER KRR H 0 2R m

AT LEXFEEN UL ENTe, EAER
N7 #% B &R (Dynamic Support Vector Data Descrip-
tion, DSVDDYB % . B X 1 iR BE 17404k, TE LA 3R
X FRm R I 2 X IR R AR R SRR A R R (LD b
BHEARE IR S FIR SR 2, 37 WK
P 5 YET R B E R B RIIGESRE , F g A
E#HFRADHTHAL, LIRBH A R m B E M E R X%
.

DSVDD AR5 TR -

(AR IERL X IR :

(F4% 183 30
o 157 »



a competitive hopfield neural network. Pattern Recognition,
1994,27(11) . 1505-1512

[20] Tsai C T, Liaw C,Chen M P, et al. Polygonal approximationu-
sing an annealed chaotic hopfield network // Proceeding of 9th
International Workshop on Cellular Neural Networks and Their
Applications. 2005:122-125

[21] Rosenfeld A, Weszka J S. An improved method of angle detec-
tion on digital curves. IEEE Trans. Comput. , 1973, 22; 875-
878

[227] Teh C H,Chin R T. On the detection of dominant points on di-
gital curves, IEEE Trams. Anal. Mach, Intell. ,1989,8:859-872

[23] Ansari N, Huang K W, Nonparametric dominant point detec-
tion. Pattern Recognition,1991,24:849-862

[24] Ho S Y,Chen Y C. An efficient evolutionary algorithm for accu-
ratepolygonal approximation. J. Pattern Recognition, 2001, 34
(12).2305-2317

[25] T, i, ZATEE MR NETHR EENIFTEIHE
. IR HUEBY B 5 BB 45, 2006, 18(8) : 1150-1154

(L% 157 7O

O ATBEERBARE 0={x1, 22,5 2n )5

@R SVDD B, 2 12) #= (13) MER B ERK
BB IR EEU,

(DBMAFTHEH 2, AR ADOHE f(2.

G AW f(O<<RE RERIL

OQIEAHAL AR ELE S APATL TG AT
2R 5

QMR W = RIERFSEHE, BT —4.

(DA U=UU{z}, MR SVDD &, i & (12) f15{
(13) RAEFTR IER X B .

M _E BB THE AR XE & 3L, DSVDD 8 8: 7] P AL X 88 2 159
FEAHAT AR , R KB/ TARAL AR, X3 T S B R
THREFEEEN, /] LXK RGE0 TENE, T La
KA AT,

3 EARIRBIFHER

3.1 ETF DSVDD ARiARIEEMT
SVDD £ —Fh Bl 0 23k , T — X FIR I R a1 2
Xt BARHE T 2 A5, ENH T B iR B T 22X 50 HEHE— 2.
S BIEbr, BET— 2 B 5 — MR RS T Fmg K
F 34, H b0k 22 W R S B BRE K EE, RiR
EARX R N F ] Ge 5 63, WHiE N 4> SVDD B {H 5 285 4
B N 26 BAR, % N A mARIRRE
max L, = Z?alziK(Ikz‘ S e "Zak.-aij(:Cu »Tj )
k=1,-,N ! (18)
PR
z‘_)cw =1, a= Zi:auxu y 0o G
Hob Lisow »au B Co 43505 b 2 AR R BRI B H 3T
kA RETIE F .
MRS « WBRLRE 8 UREBEBRYERL
a FIEER,,
AP = BIFROHIEER D WRE
D, =K(z,z)—2§K(z,xk,-) + izj:a,-a,'K (p >0 YR, 2
ay
WA 2 Rk KB,
ZRIAREGR S, LGB RBIOEE BT
DSVDD B A IRBIE AR FT A 4 &R .
HEWBERMT .
(DEE NEKEFEE 2x (=1, ,N;i=1,m) ,m
T b KRR FIIARAL o » FIRR N 28 SVDD #5345
@QBRBERESHE « UEETETF C,@BdXAQDH
KRAOBEBMM o , U REHKFHRIERD o AL R,

A WAL
AR, 13
—f%

bk
HEE

B4 EHF DSVDD B AR FE

GOHEMAS = BIFRBARROWES, HHER
19), M H] = R5E b B4y, BRI NIERERS .

WHMBRRAXMDBABRTE L M RERRANOARE
TEHIA e R EE R R R A A RIS & REE R 51 45
kAo, B DSVDD E#TI4k.

3.2 LBER

LR — B T AR L RN 5 PAER, K
SAKERS 2 M ERERS . 81 ARE 250 FEE, 3t
250 % 5=1250 I, BBRHETHRE . F R+ EHEK 50
KR 1200 (kA FARRS,. B ARBHSENE
#0071 BB R BRI BE R 1102 iEEE R, M EMN RER R %
B 150 tRFEN I ZRAE A 50 IBVE NI A ERERR B
A 150 IEFE AR,

ZWRIE  ASCE% SVDD i fEAR BB A ER T SR
WEAPFENAR B T34 SVDD 8k, XM
KR BEARAE 33 B 52 AT R A A F R TR . ARSI
R R  FRE T AR BB R A R

2 % X W

[1] Tax DJ,Ypma A,Duin R W, Support vector data description
_ applied to machine vibration[ A] // Proceedings of 5th Annual

Conference of the Advanced School for Computing and Imaging
[C]. Heijen,NL,USA,1999,398-405

[2] Mg R ETRSSTRREERSEFRNERY E
BEE[D] BRI 5B K%, 2002

[3] Lin J,Peng M ]. Interactive early warning technique based on
SVDD {J]. Journal of Systems Engineering and Electronics,
2007,18(03):527-533

[4] D& BEW BEW BT SVDD WML R LT IHEEFR
()] B RG¥M, 2007,2(4) ,69-73

[5] Vilaplana V,Marques F. Support vector data description based
on PCA features for face detection[ EB/OL]. http: // www. ee.
bilkent. edu. tr/~signal/defevent/papers/cr1446. pdf

(6] BRIRE,HETF. 78 PCA REZE AR RSP MMALT] HHHE
BT 5#3+,2007,28(8):1889-1892

[7] EXF Pz EFREGHHE LDA ARSI HEHT
2 5i%it,2007,28(12) : 2889-2891

+ 183 -



