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Abstract Smooth Support Vector Machine(SSVM) , which has better advantage than Support Vector Machine(SVM),
is a model of SVM for quick solving. We got a new smooth function for approximating the plus function by interpolation
base on smooth piecewise polynomial functions. We found a new model of Smooth Support Vector Machine by impro-~
ving the model of Polynomial Smooth Support Vector Machine using the new smooth function. Performances of ap-
proaching and approximate error were given for the new smooth function, as well as the study of convergence and the

approximation limit of optimum for the new model. Obviously numeric experiment shows that the new model has better

performance than PSSVM,

Keywords Pattern recognition, Polynomial smooth support vector machine, Spline polynomial, Smooth technology

1 5|7

e 3 43 M) B ML (Smooth Support Vector Machine, SS-
VM) & 3 #r1m BHL(Support Vector Machine, SVM) i b sk
FRBERL B Lee 2 AT 2001 4F4B HMY 8 AR (1) s LAY Sig-
moid A E A R EOT IES R0 - FEFCI AL TR,

p(x,k>:x+—2—1og<1+ew>,k>o (1
KiF.e 2 HRXMBAIE £ BNHETF. BT SSVM #RY,
min % || ple—D(Aw—re)y) k)| I%‘F%(w/w‘FYz)

(wERTT] 2

2

KA v BEELK R E G X E A E TR A, RoR

m A n GEREARIBAREE , Do FHBL LR i A A T B AR Y

St FFERED e AR BRI B Cw, 1) AR G432

45 BB LY IR T4 A A B AL LB k8 SSVM

b SOR & 310 SMO B35 B & SVMbs 8 5090 35 B 47 150
RIEHR

2005 4F, % B % 4 SSVM IR EBFSY T 20k

B Z#5 BHL (Polynomial Smooth Support Vector Machine,

PSSVMD), 451 T — 3618 2 1 2 s B A B B e 2 it

B HE5.2010-04-07  iR1E H#1.2010-06-28

B, It AR () E X -

Z, x=1/k
) = %kxz—f‘%xﬁ—fz, —1/h<2<1/k (3
09 r<*1/k

Hrp L, >0 RWEET. AT PSSVM KR,
min L[| fle—DCAw—ey) ) | 1%+-§—(w’w+>ﬂ>

@perttl 2
(4

VEEA T PSSVM BRI i3 45t T 2 200 SR8
BB E, 5 Sigmoid BB IR R B TAHC LR
BFGS 1 Newton-Armijo B 0 43 Bl 4= SSVM 1 PSS-
VM, 78 T PSSVM % E ik g8 4538 .

HF PSSVM, fEE R &P B9 T PSSVM iy — L&Y
FBETESR T — P EEABREARGM,

1.,
x( gt —= )41
_ ' 2(d—D
lr=—=7"7 (2d—~1)k21"_2’d>2
Fulask) = au Lo da )

R (6) ROt R SRR —RE R HWEHMAL
R X BT IRAS I B UG B R B AT T B B AT R

AIZEER A RE2ER S (60573029,60773048,60773050) ¥ Bl ,

B4R A966—), B, 1 B, CCF BRE R, FERRF R PRI AR RH,

- 243 LJ



Hz,

PL B BAY SSVM Y F1 PSSVMI?) 43 81 36 F sigmoid pg
B B BRBOR) TR 2 B BRI B AR R B S R AT b 8
I IE 5 BREK, A AR R BB A I8, AR S IR B T 9
BRAS T — AN 37 04 O 0 o 5L %mﬁﬁﬁﬁeiﬁﬁm%@ﬁ
(@4 A TR R ExT AT, B8 T — M5
(I FT R AT SSVM 969 B, 2 SCIE B T 37 B 0 56 18
P s 4 1 T EE A BRI . S5 AR BB S 0 o Bkt PSS
VM, BB T RTREE, GIF B T R A 10 e S 5 i 8 R 2
A e PSSVM, BrR R34 58 47 H i st b » 7 (50 3t
R HAEEEARERER.

K EEAR A AT, (R 25 E TR Y
SR, R o My WK 2Ty, ]|, B #p-JL I
SEB () + =max(0,x), B! B L BINIE, {z ) NEE
{@1,22 0z, ). FEC G0 IRKHRBL £ A » HrBEYE,. v
FHf—Br S B v f (=D BB f K m SR,
Y5E 8, f BIAKBAERE XK Ly () ={z| fF()<5).

2 FE& PSSVM R HY

2.1 HREHA

PSR SRR SR I P — 1 B BR A 4 320D, 38 FAVE R
FLERE, —BREMBRE IR R R AR << <l <
L1 < s BRI TR 0 N 2 HE SR (o V= HBEE m IR
BESEATOREPESR:

(x_l“)m n—1
{ m! : }j I (6)
S ARG + )7 95 ST+
(wyr = {” u=0 o
0’ u<0
TS b AR £ £ T 2 R B AT 20
Si(x)=ay+arx+-* +ak1k+2(, (x ka‘c ) ®

Ha ‘ﬁ(ﬂTU%iﬁi(Sﬂt%ﬁ:‘rE"B’Jﬁ/”ﬁ

iazll, € (—oo,z1]
i S Cilx—a)t
Si(x)= Eazx +Z—A—k'—1‘—, € (i Xit ]
Sax +EGEIE e (g too)
€2)]
AP, 1<<n— 2, B K LT BHEE(OF M THMR.
MR E1RAE B S (e,
TEER .
(DB MIEFHREE A B EE R HIE S (FE(—oo,
+oo) P RESEH.

X HALATR R T LARAFTE n— 1 MHEE SR m(<
m<k— DI SEEMAEHGIL

2 EFGR, AR S (DT sl 2 1=
1,80 S e,
2.2 BiEG+N=ZMEZRSTHNXER

STFASC 2. 1 FHRBNE b WHE SR R ARIEHEBR 1 AT
4 k=3 BRI LI B YL R R 2 T R S

Ss (x)=a,+a1x+a;2* +as 2 +"'4§C,'(I*x,')§. 10

AR AL O

o 244 -

I A
Saa', 2€ (—co,z, ]
S (x) = Zazx’-f—EgLuL)*, € (x> xi41 ]
S+ 5 R
an

A, 1<<n— 2, B EX(OH 4+ (n— D =n+3 I &
ﬁ,%ﬁmﬁ/\ﬁ%ﬁa{ﬁ%ﬁa TS P B PR R 4 (o = —

=00 il = s 3o = )5 B =0, I R R () =

O’yl ~max(0,x) ‘0) ’ u 3 /I\}ﬁ*ﬁﬁ?giu SB (I’k)&*_‘m
ﬁ‘ﬁ?’%%ﬁ%gp Jd(l"o):sal(xo)ﬂ f’(In):S3,(In)’q:%it
AOATLIHE K-

Si(es) =aytanrtarz +anr+ 2 C =2}
=goFaizta?tas® +C Ce—a)%
_factarztazdftas2t r<x a2

atarrtattast+C2t, 2>

BB AT DA B — B YR T R AR R R

0, a<——

%kzxs kot +%x,
S;(x, k)= (13)

1.5 3 2 L 3
2kx+kx+21, O<1<k

1
Xy x= A
AP, k>0,
ES B EARCRNE 1R,

0 HA S SR E RO T 5 ERNBER

o1

—— EFAK
1104 o BES RAREAD

0021 o8 006 “ob4 “omz 6 6oz 064 606 0b8 o1
B 1 @iFESmEniEE s
MR 2 SRR ADEXH 3 LSRR,
() + NIES ¥ WA .
(DS (x, KT = —Fr il
(DS (2, <L (2) 45 '

BOH @ —S <x,/e><27k JE 2= ikm%

(4)VSS( Skak)_ ’VS;( =1
JIERH .
(DT ERIEAE =0 Al 2= £ Ab i R AR

S5 (—
Ss (
[FlaFARGEPE T 1 nl L EERAR BRI

(2)Ss(x, ) — ()4 IS IN T ¢
Sg (I,k)" (17)-+« =

1 _ 1

,k)*I,vSS ,k)—l



1 1

0, <“?,1>f
S la+1)7, — 4 <a<0 =0
—%x(kr—l)z, O<I<% [
.20,

ORAZTR DR (- OWHR AL S, ()<

() =0, EBLARWURHY AE 2= — 3 LB RN T () —

1y_ 2

Ss(I,k)éSg(lﬁ“s—k) 2Tk°

FERIE (0, 05, (e < () 0 Befl14 y(o) =

(@) =S (x k) =K 2~k +p 8 y(ORF VY=

k212—2k1+%:%<kx~1>(3k~1>,Eszjc{’éiﬁngl]gﬁi,y
NS U _

(5= () S () =507

(4>a] uaiﬁfrﬁ%ixiw&ﬁo
2.3 AT SSVM & EImREAH

R 2 95 S, G, ) B0k LB 5o 22 K I (— o,
— o Wl oo IR BE B B 7 85— B (o)
R e R & 2T R (1), e 220,
0, f<—§1—k‘
1, . 1o 2 _1
7k21g+k1‘2+ 5 T+27k, 3k<x<0
fiGr=9 " .
L2 3 2 1
B Btk = x+27k 0<1\3k
1
x I>§§
(14)

BE 1 f (DO NRADE XY 3 Bk MK RE .
(JE)+ ﬂﬂﬁ%@ﬁaﬂwﬁ

D fs (2 D FETF 2 —Br¥ew

(2) f3la By = () 1 =03

(DIEZcHEER f4 (ka)z_(r)1<5;?°

HEH .
(DA AR 1 S8, d el LU R e R
.

OBIBHT 2 4 ()4 — S, (e D<o T fo (2, R

S G b B LB LA

()5~ fs ()= ()4 —Sg(f,k))—g%eg()
FTLL £ (xR 2= (D) .
(OB 1, £, <x,/e>mz|m(~§1z O f (k) —

()4 < f3 (0, )= (55502 <C é(o,—)ﬁsg(r,m -

122&2

1
2 Z7/e

(a)zzg('?cf‘f'az#*ia—f“ﬁ)z

27k

(0% (‘—-kzxx*kkx + Pt S a=kr,H y
a pi= p—
—F;F'TUH?H a=

0. 0081

0. 075164 y B A fH JHIEEAE [ () — (05 <y

0.0081 _1 _0.0082
FT1ze T R
2.4 FABIERHEABIKE
JOHE SR AR RO PR AR O 1 R B I TE 55 7R
(o) =max(0,2) AT BRI (15) g 3R LI IR 3 6 18
1.

(0,0751)=

min = | | Ce—D{Aw—e)) | |13+ (w’w.‘i—}'z)

wperntl 2

(15)

(15 BRI R R, (BR, h T HA

PBRECPAETE IE 5 BB B, SR E DR (Y, OBk P A AR BE B PRk

SEVRACSKAE , it SCHKL T 148 1 R 68 R OR IB A B AR B

Bh i IES KBRSy . BAVHAASL 2. 3 WRBIMRE R LI

ERBE QO IES R 4. T LS B3 B 063 SR 1 Z L
R

D(Aw‘e‘}’) k) 1 |%+T§“(w,w+}’2)

min —LZJ-[ | faCe—

(wreRT
(16
3 {EREOth
3.1 EIEMESH

FE L& 210 PR H(14) Xt 1E -5 R B 1B ROR AT LAy B 1
HERE(—1/k, 1/ RBERE. HE S E L LR
JUM B ERE (D R AD FE L KR X IE 5 R (o) + B8
SRR, B 2 iR RIEAIBET £=230 6FLL ERTEE)

BE T R AR .
oy IR BRAER VR OR RS
4 e Semad B BHABH | y
————— ;mxmﬁm* o
0035 s 1 § J o 5
B ~HESTARK | j
A /‘
ooy e 2
AF ¥
002; e *f’//‘
e s
a0 R Pyl
R R
o . ,«:’,
[l -
I e
-003 -002 -0 o [} o2 s

B2 SRR . QORMAD BT R

3138 177 f(x, ) B (D ERIER, (0 NIEHH
2,04
D flo KT = —Hr s
2 flr k)=o) 5
B 0. 090
<a>4f°§rxaﬁukﬁf<1,/e>2~<x),\nk2 0

Xt F Sigmoid BRI BREL D, XBR(2JUEBA T H A

BHRDE, XRFERRZTRBROAFELZLIMAH

BADXIES B BIESCE. RIBEM 1 A5 1 /TR
HF AR, WEAZZTXEH QD HEILE

e 0082 g o) e EIR0T

—MEEHR. B AE 2 WU B E LB ESRE
AT, PTT DATR A (16) ISR ARSUR MG FHERL (1),
3.2 Bt

A LAIE AR (15) B9 B AL AR BE 518 3 JFUR AR AU (14) Ay B
PLfg. &3 2 45 H T HISLIERT,

EE 2 RFEACRY DER ,LHEE h(2):R'—R, g
(2, k) : R*XN—-REXWT,

W= | [Az—b)s |15+ (L2l 13
g = 1| fy Ax— b, 13+1 121 1

s 245



K, S (o, B A REL13), MAF I T 456

(AT gla, ) ERR ™Y bR E

)Rl mink (o) Flming Cr, &) FAF7EME — i » 5353
ek Fllx s

(OXHEREY L WA || 20— || <gp R

HEHA ;.

W] = |15 RS MR BT LIAER (0O F gla, k)
R BB RISE IS

(2) T Wmink () Flming Coo o) SRAGHEE . ARATSEEE 1 40
Sy (2o B (2) o SHEEE v AKTFEE L, (h() I Ly (glas kA
Lv(g(x,k))glw(h(x))g{xl%\ {2) 18 <o) , KT L,
RGN F L, (gla,R)ERRE R RV E T4, BT LR 1L 5 B
mfinh(x)*ﬂn}jng(qu)ﬂ‘]%%ﬁﬁﬁ:vﬁﬂi(l)B‘J?ﬁlﬂl‘ﬁ,ﬁ?ﬂ@”ﬁ
— M4 IE.

OHF—BRIEFMRDO RS, H

Wz ) —h(z* ) =T h(x® ) (xf —x* )+% N =z |

1 s
=t =" |
gz ) —g(at =T glat b (2° —af >+%| | ¢

—at = e~ |

A, N e 1,
[xd —x* |13 <g(z* k) —h(x*)—(g(xf k) —h
(x )
=g(x” k) —h(z*)

_1 _ P _

—2|!f3<A1 by | E— 5 || (Ax

IAFREE

<
3.3 HERMKBIH

5l 2Y B ACR™,bER LR k(D) R~
Rag(l‘&k) :R" X N—->R %SLQH‘F'

h@ =111 Ar=0 . | 13+5 11213

_m_
244F°

gCrb) =L | fAz=b.1)]| t§+—§| ] |2

A, fas ) RHEEC) WA T 458
(DR F gla, ) ERE3E ™ R EL
) PrAkia Eimink (x) Miming (x, k) ERAETEME—#%, 43 5

igHh o fl x5 s
OIMEEM L EHE | | xf —x" | J<?”}zzﬁiﬁu

Db BRI A (2) L () FICL6) FBIF TR (15) , BRI (2)
AN EFBTES KB R ET, X#i2]e &k
PSR (O MR IR TR (2), AT FE HBERI(16) Fit
B () BYRAFPERE , Xt A R A BB A m FIARIBO £ TS

BRI (4) E’J%ﬁt%%ﬂﬂ?ﬁﬂ(w)E‘Jﬁﬁtﬁ-’%ﬂ‘]igiﬁtﬁﬁﬂﬂé—% ,

TR (16) AT LA T -2

W,%Eﬁﬁﬁ?o

4 HiEsRE

SEI SR Sek[ 289t B ShBREYLAE Bl ghAE A i i
FEASERE , b SSVM IR (2) \PSSVM RS (4) FIERI(15)
FIRMBER., B THHA B BHRB B M, KA
BFGS e W AT Y 5. bR BRI 45 IE 7 5%  Hs
BT B RS TRAT ) B4R R ope B IR 4 IRE TR
W ng MBI IRET TR 185 K steplength ; BEHIE
MAMAEMA . H— 2 B R BB BB I ng<C107%, 58
Sh— MR — AR K IR steplength<1072, 3 B2
S — LI SRt i BATHL A, i SR i B 2L
TR MG AR ER N R — ML, B R AL
Sl — SRR SR sE I 2R, T R B ENL &M 8K
IR ERRIIG 7 2GR KA T VIS IEFRA
MR IEF R TG RAFIR., VG ERERE, HH
2256 KBS A%/ s T3 IF 0 R 0 DR IR AR BE Bl . NG
A(M, NYFIR M A N gERREALE , WA REARN 50 1000, 1)
HEEA B BRI AR MR A N, B B 7B 5, Bk
FIAER b R (N DSBS, RIFEABHE N KR
ATV GHEARE MUOREESRmE 155, #E
YIGHEARE MAZ A AEEABNE N WERERNE
2 f 3,

x1 NHRFRARARERNHINBER
GRS VISR IEH 2 I IE 9038 BRSSO 4 B AR U ope SRS TRA T R 71 BOBE ng FUSEELASTREN T B 7 [ BHK steplength)

WA

M) (100,10) (200,100 (400,10) (600,10) (800,10 (1000,10)
93.00% 90. 20% 87.75% 84.17% 86. 88% 86.10%
SSYM 83.40% 81.30% 84, 60% 83.20% 84, 10% 82.30%
4%&(2) 99, 7715 230. 0624 383, 553261 427. 7309 645. 2431 900. 2076
2. 2930e-004 2. 1196e-004 1. 2142e-005 9. 6984e-005 7, 5894e-004 1. 6466e-005
1. 000000 1. 000000 1. 000000 1. 000000 1. 000000 1. 000000
93.10% 90. 30% 88.00% 84.33% 86. 88% 86, 15%
PSSVM 83.50% 81.50% 84.70% 83.30% 84.20% 82.50%
) 97. 4484 224. 000725 297. 610713 416. 5412 572. 6668 858. 6351
1. 6178e-004 1. 3670e-004 2. 0262e-005 7. 7129e-005 6. 9044€-005 1. 6209e-004
1. 000000 1. 000000 1. 000000 1. 000000 1. 000000 1. 000000
93, 30% 90.50% 88.10% 84, 50% 87.00% 86.30%
4 PSSVM 83, 60% 81. 60% 84. 80% 83, 40% 84. 30% 82.60%
HH(16) 97. 4246 223. 3668 229, 2175 367. 4549 485, 6326 681. 4930
- 1. 0198e-004 4. 7776e-005 1. 1944¢-005 2. 9465e-005 3. 8753¢-005 6. 0568e-005
1. 000000 1. 000000 1. 000000 1. 000000 1, 000000 1, 000000

+ 246 -



F 2 HABREEAR RE A R S
CEERBUR IR E 630 R IE 50 36 SR G AT 0 H AR BB ope BRSNS T IR 1 A4 ng ANEEBREE TR T M7 RTA 201K steplength)

R

ML ND (500,10) (500,20) (500,40) (500,60) (500,80) (500,100)
85.70% 91.10% 94, 60% 96.00% 97. 60% 98.00%
SSUM 85.60% 86.90% 90. 60% 92.10% 91, 40% 91.30%
%&(2) 452, 4911 408. 6721 460, 2407 541. 5291 309. 2833 345. 9864
2. 7823e-005 2. 0021e-004 1. 1059e-004 1. 3241e-004 2. 36786004 1, 0416e-004
1. 0000 0. 1250 0. 5000 0. 2500 0. 2500 0. 2500
85.80% 91.20% 94. 80% 96.20% 97.80% 98.10%
PSSVM 85.70% 87.00% 90. 90% 92.30% 91.50% 91.40%
) 404. 5372 379, 4460 358. 7926 277. 3921 270. 0451 254, 7977
2. 3959e-005 1. 8992e-004 6. 3441e-005 2. 5131e-004 1, 6962e-004 1, 1578e-004
1. 0000 0. 2500 0. 5000 0. 125000 0. 2500 0. 2500
85.90% 91.40% 94, 90% 96.40% 98.10% 98.30%
86.00% 87.10% 91, 009 92. 509 91. 909 91,609
B & PSSVM ‘ % ( % % % %
#5016) 387. 7965 280. 3890 355. 4398 193.0173 185. 9397 196. 6830
1. 3163e-005 8. 1232e-005 5. 8683e-005 1. 1065e-004 1. 4424e-005 1. 8371e-005
1, 0000 0. 1250 0. 2500 0. 2500 0. 2500 0. 2300

4R U BUESE AT AR HY

IWEREBIEN ng B UEH U EREREEE LTS
YRy B0 F 18 20 A4, X4 T R #8591l BB A Sigmoid B
BT RE (D EZTRER (O MBELX LT AR QLK
SSVM #B Al LIfREFHu MR B [ . NE R MIIGRREA M B R
BEAC B M N B R E B AL (2) R (O FIRE R (16) A
RAFRIIE RLBE S Fd R ERE.

R B ng {8, 0 LIE RN (16 MY 445 R 8
ANTFHEECOMBER W, AN BRERERE R EREL
A6/ N EEI(DORZ , TR () Bk, I RE SR (16)
HH B IRRR,

FEh, AT 1 MK 2 RIS EF RN TR R
FAHER RN (2) AR (O FHERI(16) 28 B A9,
AR TR (16) YII 2545 B 9 43 S35 3G BT m e .

HRIE NTHREMERFESERBPEAENER, A
5 48 IR AR 2 TSR IR UK 38R IE 5 R B I W A B B B
Tk Bt B T BB R G R A Z TR R (1) %
BT —ERR T SSVM MBI R R 2 = sl 8 (14) 5 %
FEREMBOBRERAMENEH_A TR NS, B#87T
FERI(16), BRI B4 T WeSHE e , 38 00 T SR fm ik B
BRI LA o3, BG4t A S S B R B R SRR RU (16)
HSRABRER,

SVM B ARANGURE B T Z WA, [ SSVM
1 PSSVM #52 SVM fREREF R . MRS, At 4
HEREHE S50 8 B W A A SCHE BT 2T 618 3 3|
BEHLE I eI RE R, B A RS 1R AR K U A A o6
FIAE E T Z RN R,

KT I W BFAAERER FFE— S RNIRE, LR
17 O I 63 RO RE A 2 T =X bR ORI SR Bk e Lt A B
B BRE £ 20 3 R B F OB S R B LAY [ 3R
%,

2 £ X W

[1] Lee YuhJye,Mangasasian O L. SSVM: A Smooth Support Vec-
tor Machine for Classification[J]. Computer Optimization and
Applications, 2001,22(1);5-21

[2] JEEEE ™A R 20R0EB M6 8
#£,2005,28(1):9-71 .

[3] figd, w25 2mM0 X FR BN BB

U] HENBIR S K &, 2008.45(8) ; 1346-1353

[4] fESE LM, RER, %5 — OB TR R BV RRWHE
[J7. 8 F23],2007,35(2) . 366-370

[5] REE®H . W4, RPR. % IHENEREANGER RETE
0. B =055 A T8 8, 2008, 35(3) : 366-370

[6] Cristianini N, Shawe-Taylor J. An introduction to support vector
machines and other kernel-based learning methods [ M]. Can-~
bridge, UK : Cambridge University Press, 2000

[7] Yuan Y. A modified BFGS algorithm for unconstrained optimi-
zation[ J]. IMA Journal of Numerical Analysis, 1991, 11(4).
325-332

[8] Mangasarian O 1., Musicant D R. Successive overrelaxation for
support vector machines[ J]. IEEE Transactions on Neural Net-
works,1999,10,1032-1037

[9] Platt J. Sequential minimal optimization; A fast algorithm for
training support vector machines[ M // Scholkopf B, Burges C ]
C,Smola A J,eds. Advances in Kernel Methods-Support Vector
Learning. MIT Press,1999.185-208, http.//www. research. mi-
crosoft. com/~jplatt/smo. html

[10] Joahchims T. Making large-scale support vector machine lear-
ning practical[ M] // Scholkopf B, Burges C ] C,Smola A ], eds.
Advances in Kernel Methods-Support Vector learning, MIT
Press,1999:169-184

{11] Yuan Y, Byrd R. Non-quasi-Newton updates for unconstrained
optimization{ J ]. Journal of Computing Mathematics, 1995, 13
(2):95-107

{12] Ahlberg J H, Nilson E N, Walsh J L. The Theory of Splines and
Their Applications[ M, New York: Academic Press, 1967

[13] De Boor C. A Practical Guide to Splines [M]. New York: Springer
Verlag, 1978(2001)

[14] Yuan Yubo,Li Chunzhong. A New Smooth Support Vector Ma-
chine[J]. Lecture Notes in Computer Science, 2005 3802

[15] Luo L,Lin C,Peng H, et al. A Study on Piecewise Polynomial
Smooth Approximation to the Plus Function{ C]//Proceeding of
ICARCYV, 2006;2177-2182

[16] Jiang M,Meng Z, Zhou Z. A Smoothing Support Vector Machine
Based on Quarter Penalty Function[ C] // International Confe-
rence on Computational Intelligence and Security. 2007

[17] Fan Yan-feng, Zhang De-xian. Research on Tangent Circular
Arc Smooth Support Vector Machine ( TCA-SSVM) Algorithm
[C]//Proceedings of the 2008 IEEE International Corference on
Information and Automation. Zhangjiajie, China, June 2008 20-
23

o 247 -



