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Pattern Recognition Based on the Fuzzy Kernel Matching Pursuit

LI Qing”'® JIAO Li-Cheng” ZHOU Wei-Da”
D (Nanjing Institute of Electronic Technology. Nangjing 210013)
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Abstract  Kernel Matching Pursuit (KMP), a novel method of the pattern recognition, presents
excellent performance in solving the problems with small sample, nonlinear and local minima.
KMP has been proposed to provide a good generalization performance for both classes, yet the
classification precision of some important data can’t be classified precisely. Because the decision
function found by KMP is the synthetic consideration results of all the data, it has greatly limited
its use in many practical problems, such as time series identification and unbalanced data classifi-
cation. In this paper, an fuzzy kernel matching pursuit machine is (FKMP) proposed, which can
classify the appointed important samples much more precisely according to the predefined impor-
tance of the data. Lots of experiments have been given in the paper to prove the feasibility and

validation of the fuzzy kernel matching pursuit machine.

Keywords machine learning; kernel matching pursuit; fuzzy kernel matching pursuit; time se-

ries identification; unbalanced data classification

Je AR R T B A — PP AN T . B B e
WS K DN R A e S5 B O — 2 3 D i i
BRI A ek R L R — R R AR R A
BVERC B - (Kernel Matching Pursuit, KMP) &R e/ IMEAS 2% bRB, 1% 20 20 15 B O Jr 25K ik 14

1 5]

il

W H 3 :2006-05-08 ; e Z& U e 21 H . 2009-06-22. ZF &, 59,1979 4F A 1 4, TREIM B 53 05 o] A pIL 4% = ) B R Bl B BE 11 2#
>J #1138, E-mail: kingdomyangfan@hotmail. com. 25X , 5 , 1959 4F A=, i+, 2082, {28 500, A0 78 400800 AF 28 1k FRAE | #8045 L 4k i
T HEAC L S U, BEIR . B 1974 A T B  E BRI 5 1) A AR LA 2 20 R A



1688 it =N Bl 2 EiNd 2009 4E
F 5 R B AZ DT IC B 54 2R 1 4 28 MR LT ] LA D={g,}s» m=1,2,-,M (D
KB SR ALY A 2Pk RE L IR I 5 H A 28 i 1) [, E A2k BB (IRFR N AR 25)

MLge B AR b B o o s A R IRy [*=ly—fx|? (2

SR T2 52 % P 0 7 336 RE JL R 0+ (1) %
38 7 4% I 1 UL DR JEE AT R R T R YL )
H L — RS (BRI RE A H 5 — KRR AR (B AR
A Ty T L SR N a3k e T R A 1 RS
B 980 00 L P A L AR R D 5 (2) 9 3K
5 R A 2 ELAT A D JR B R 6 A
R 0 1 R0 e L 5 — B ) B A 0 R A AT 1L L R A
AT S T T S 3 s 7 R A T gk — I ) B
P PR RE A 45 T R 10 % 13 o 8 7 ok 2 R A B 26
S P 0 8 O T A A 5 (30 R ST A AR
TEAR 22 592 57 1l 80 v 24 REAS (9 A O A P45 1
HLR: 24 7 SR A5 0 A R AR (55 3R A AR T 5 —
SRR AR/ I L 6 55 AR AR 1 TS0 A 5 75l IR o
T 1 5 1 UG 136 T 9 Ji 2 ol 3002 e X R A
0 1 5 A % 0 33 R 75 2 30 WL 5 48 R AR L1
TR,

B SR VT IR T T 2 0 M P TV £
KR T R 0 B e B
AL BRI L 5 1 R DG I 5 T A A 5 3
T 5 1 SV 5 Ml X 755 AT (R A I 26 1 3R X
G5 22 43 28 ) I 0 10T o 0 245 SR T L R 2%
BEAS - 2 25 4 10 75 BB, SR S VL5t 25 R AT i
I I B B e 4 S I RE A AT £ R
P AR50 gt B A T A% UG T i 5 33K oA o e
S 1] 5 e g o A

AN AT T RV BTG S SR L 3R 4 T
W% UC I 3 T AR RE A 2 ) 0 T B4 L AR A
53 LS A ) (0 B0 PRI 7, 145 25 23 LI 25 1t 1 %
bR RE AR B B — 45 9 J T B VG I 58 11 1
Bl S5 5 308 5 S 1 2 B E B T A A% D i
fr AT AT B A S
2 IZILEEF
2.1 EACEREIES
Y LA 5 (e s ee sy b AR IR B UL
(e sy ). DE TG T O BEAC VAR 72—/ 10 BE T
A2 95 (dictionary) 25 8] Do W0 vy o+ +oe s
v MR — I R R MR A R s D R
S SUHE A SR AV 2 T o i — 41 R B B
i B M A3 R

HA RyFE N EE 2, v, = D e g (x) X j (=
i=1

L~ ORI 45 5 AT, 1) SER30. D iE i 0
B AR T SR Tk — A S e
FOHIR ) R anor o MRS faos = oy aner 8o
B 4B 5% 22 B R |2 B/l B

(ani1s8Nni1) :arrgminHRNH”2 —argmin IRy —ag|?

a€ER,gED aER.gED
(3)
F D ACE A
(g.Ry)\*
gw+]:argmin( A ) E2
v\ gl
(gni1sRyY
am:(M) (5)
gy ]?
Horpr, Coy )RR WA ) B R B |« || 678 ) i

—Ju

By A VE LB S SE PR Bk A T AR
YR 3% AR S DT St v A R 5 Y i B 2 AH 06 R Bl K
10 5 bR B8 At B A 2 A OB 3G =X (5D A v
ORI ) St () R PR A B b AT DAAT: I i 4 U
DAL AFL 0 A e oS B R PRI 2 1k 1,
BR2ERE AR T — B E, B0E Y R R MOk T
TS BE .
2.2 EMALEEIHEE

FEADE B SR B Uitk kAP B
XF AR 2E TS 2 M OC R B R B Ak ek g, K
HAER oy X HEOWMEAESS N AR E T

N—1
fNZZakgmk-f—awguw (6)
k=1

{ELAY 28 3T I A — 7 S fe D0 09 5 n] DLaE i s #0045 19 07
B IE v o — 25 @ . il e A

BRI g, TR TR R o ay s
7524 7 2 B
e ,a;\r:aarg“rriin” fv=yl?
o N
:argminHEakgk*y ’ (D
areay T

B R S — AR R R AT
KT 975 3% DU IE S RATE AU T ROP R
AT —WE A



8 1 A LT A IE BB Y e AR AR SR 1689

2.3 ZEEES

VT C 3B T35 PR b2 DT BC B 50 H T HLas 2%
> [ea) R ) — A~ S 8 AT B 0 B RRL . SR R O Ik 2R K
PR L

L5 E LR K ROX R >R, AL 53 (e s oo
x, P A PR BREUE A E B R B L. D= { g, = K (+, x,) |
i:l’...’l}.

K7 B 52 05 & T AL o 2 7 ik v il S8
AL 78 SCHE R AL L Y A R R
Mercer 25417, SR 1M 76 DU L - o 4% bR B0 26 35
JEREA S FF L 0T LUAE A= 1l pR 50 i psf ) B R 2
AN R R R A BRI

(O . Kz ,x2)=[(x,x;)+1]%;

() B EA. K(xox)=exp(—|z—z, ]| /2p) s

(3) Sigmoid #%. K(x,2;) =S(v(x,x:)+0).
2.4 WMERBHER

FEAAS 1) UG B 38 B 5507 R P 40K sR B0 fig i
2% pRE CRI S J7 352K pRERD » T LG 3 B B B s B
U PC 3B R 00 454 2% oR B0 A7 40 8 1 2 ) ML BE 98 XT AT
R E R sREGHE T .

R K B L Cyis £ (x2S WA Ry, B
TG £, (x) 52 R, LT

PR R CS T REPRCAEY
of.(x1) f, (x)

(8
BB 2 o R VC LB BR A IR B — UG AR BT 2 55K Y
A S R

gi+1—argmax
geD

<gi+1 7ﬁi>
||g,+1 H
Xﬂ‘ﬁjﬁt%%%@ﬁ%%ﬁ Q; | 1?‘7

Qi :argerginEL(yk S (x) Fag 1 (x)) (10)
BT, J5 A B A7 a0 Ak i 7

1

i+1
G+ :
@)= argmin E :L(y“ § amgm(xk))
. =1

(@ D ERT R
an
TH AR 2 I 4 e T SR P 45 O R RS T L
P T AL VC BB B2 S Bl rh L 4
(D FIrisk.
Ly f,(x))=(f(x)—y)* (12)
(2) B IE B E VI 2k
Ly, f,(x))=(tanhf(x)—0.65y)* (13)
W AR R I ye (—1,+1}.0)
T P A% VB IC 38 B 7 125 00 °F 23 2 el v mT 2L SR

[F1) B 453 2 oK K3 fIRRE 23 28 e it D Cood o U] B 452

(1) - Jy [a] i 462 K.
(fx) =y =0—m)’ (14)

(2) 1& 1E XUl 1E D) 18] e 42 2%
(tanh f(x) —0. 65y)* = (0. 65—tanh(m))*
(15)
Hoom=y fCx)  FR N 532K 1 .
T 2, W A% DL BC B 5 2= > ALY 25 0T 15 31 19 ) e
LR AT
N
fro=>lag,(x)=>) ,K(x.x) (16)
i=1

ot (s p) O 7% ph B DG R S 7 3 1
st

3 EMIZILALE T (Fuzzy Kernel
Matching Pursuit, B[
Fuzzy KMP s FKMP)

3.1 ETFAHREKBHAEME SN

R VE Be I8 SR R U R B T
DU RIS 1 TR AS B B s R T %) — s
SE R AL 114 RO P A s (] e ) A A SRR 256 . T AT
K TR 20 8 ST BRI A% DT I 38 - X 15 58 9 % DL IC SR
ATV RE.

13X (2) A2 58 B A% DR E 38 2R F J7 Bk L OF
BIRIERy =y — [ - I IR 22 R AR B — R BR
WG T HAME v 5% A ETE £ () 1922 8.
BRE BT A REAS B 5k 22 5 SO BT X0 - AT 454
i KMP 553 1 2 3t 0F 155 B A 9 RE A L e A0 /9
I PRAL S T A R AR 1 — A S LR B R BOR B
PR R ZE AT RE /N I AN RE XS JHE — 2845 JE M AR AR
AT BEXH P U3 SR T A S B 1 1] L A5 A 22 T )
L ZE SR A [ A CUn i 722 240 0 5 1 20 D & R0 RS Y
A AL Ao X 8 B R AR A8 L AT R HE 1 1) A
. AR SCER TR AR UL R T AR A D R A Y
LN HIR T AR A 500 =1~ L(FRZ B
D) o AR MM A 007 SCHE Ak 2 L A2
BUXT B — A REAS 1 27 2 B BE A [R] o X B R Y s 2
R AR HFE 27 2T R n] R M PRI R 1E A T

@  KMP Il F 3 K & HL(SVMD . B & — A~ I 2kt
AR B0t L — A R B i o T 2 S RSP 11 R P I 48 X B R
B R NEMEEAR N T XS T EREIP LT LHER
TSR RE X, FRATHG A% VE L 18 3 3 B 2R B e A N E
FEATR Ky 37 #4552 (Support Pattern,SP).



1690 it =N Bl 2 £l 2009 4E
ST RN s, B3R 2 3 HLAL G G 4 L 1 2 o o]z STeS0® o
5. BRE 2 ST HL IR AR I A ) 59 R RO B % B TR Isogl*
[ A LA f 25 5L L B8 o A 2R 5 f R A i R T (<r.\r,5®g>)2”5®g|z
B B 11 1591 |sog|?
B\ AT BT X = ry Hz_<<r:\"75@g>>“ (25)
EN VOB, SFHAME x= (2, (Slord|
20y =y aeeesyn) o T 2 ] 19 O38 FL5E XK W E RO U 5B T B R 1 R R AR B B

QYD)

x@y—(xl Vs s Xy ym)

IEJHTJ"

lx®y[*=>] (x;+y)* (18)
i=1

T FRATT I A0 b g 37 R T O % R B
B4 VT LB -

EREAR (x5 s (s yas) ), Hidpx e
RN JyHAFIE .y € R R WLIAE . s € R Sy HAR B (9 AL
HEFEHHE T CRAZEH KR X R >R, F
FHNRIN A3 {2y s ooy 2y ) A0 A% R ESME 2B 0 oA 400 L
D={g;:=K(e,x)|i=1,,1}.

T Uk 2
s1(yr — fn(x))

] (19

rNSG)(ny){
fnv(x))

5'1<y1_
Ho, fvx )—Za g (xR iGi=1~D H s
THE 3 Wﬂ,ﬁ\ii‘ﬁlﬁ%jﬂ

1
lra 7 =1SO (= |7 =27 GiCyi— fu (a)))?
i=1

20
H PR AT B 558
HrwﬂHZZ||S®(y*(flw+0lw+1g,‘\v+1))H2
:”S®(y_fw)—5®(a;\v+1gw—1)”2
:”":\'*SQ(QNAlgNM)HZ
Alry—SOag) | 2D
iy
||rNH||2:||rNHZf2a<rN,S@g>—|—a2 HS@gHZ
22)
FHRAN e € R, g€ D HAR TR [rv | 5
L Ll
—2(ry.S®g) +2a|SOg|*=0 (23)
[
o 10508 (24)
Is©gl®
IPLLE LT L N TIRT

Is®gl*

D, F IR K g, 1@1%‘“"\ 1” /N Bl

o . 9 <I‘N75®g>
gw+1fargg£1n<\|"w|| _<W) ) (26)
KD N
<7’N,S®g>‘
‘ =3 _— 27
gy ZATEMAX | oS =0
AH IV Y
a.‘\”1:<r;\'as®gw+1> (28)

||S®gN+IH2
K FH [R) b o DE P38 S AL J7 ¥ B faN
AT =W M ERBIERB a1 0y, o ffi f 30—
A 33U A, B
ea,zaarg“r_nainHS@(f,—y)H2

N

Ay oy

—argmin| SO (Nagi—y | 29
BRI k=1
A 2] R e R

fx (x)—an (x)*EaK(x,xi) (30)

ie{sp}

E$sw%rm&mv@m FE AR L
=X
3.2 ETFEERAEHMNEMZTEIERRFEIN
Bl A% VT L 38 B 2 2T HL 1) 7 452K R AU
0 JrE SR, SR VB T B 2 4 A5 R A% DG i 38 25 2 )
B BT 7= 9 A7 1 0% R 4K
U8 FARE R AL L (oo fy () S5 BB IR T
FRATE B ST B TR R A L (yis Sy () I H IS
WEHR 2N 5o Lyis fv(x)) B

S AV NCSR ACHVPTY
N ! Ofn(x) o ofn(x))

3D
R A TL ARS8 N1 3, el 568 7 Al
IV E )

(32)

8N —argmax

g€D

<ga;N>
Il
!
aNJrl:argminZ(Si'L(yi sIn(x) Fay g (x))
i—1
(33)

M an s lg'V+l}: VC e 3B 37 75 2 1'JCX¢XEL{IJ1MEE]/‘J



8 A LT A IE BB Y e AR AR SR 1691

T IFA— B A s U5 R L 5 A 8RB
1B S A Lk — 25 38 S I A, BB R R«
@ e sang HAS 2RI A B OGN AR 2 B d /)N -

! N1

Zs, <L (y ,Zajgj (x))
34)

I J5 79 3 A ASOR A% DG I 36 B2 25 T HIL IR ) ke - T Ry

arg min
akGR(k:lNN+l)

Ayt Ay =

N
Freo=>lag,(x)=>) ,K(x.x) (35)
i=1

o (sp ) 42 7 HEAERI UG R S B R R 4 5 0 S P
Hist.
3.3 EMSHEBER

HOHI % UG i3 A A A BE A 1 T 9 )
TR 5,00 = 1~ LR 2 B R T« 73
e 3T LA — A B AR 25 3 B2 S ) 0 5k )
5 TR 2 S HLX FE TS A S TR T RN s %
S 33 LA 3 7 LI 5 5T 3 W T 485 5 S )
A RF 05 2 1340 e o 5 L AL 19 5
3.3.1 MBERZ=%

A S52F JE FE  28 3l 9050 R o i A0 B 5R
S P R AR 1 T RS AR 8 L 6% % R S
S 2 SRR A F A 90 I 8 4 R0 50) 35 5 f
T4 5 2 BV REAR L A B AR B T 9, 3R X 2K
A 1 DR JEE 7R 155 8 A0 B T A T

VD o )
STUoD. oy ke
B DE (0, 1) 47 [ 7o %8 P2 B A% 1 10 591G
R BT AT A 33K — 25 o e B T 5 52 2 1)
7 K s AN IR 2 T R LR 73R LN L
B 2 0 DU MG 9 DA 0 95 2 3 B 8
5 AT — AT 0 3 36 T %4 5 24 6 L
7B R FE TRV « D Bk, S 8 i 28 31 B A 2
SIRR LTSS IR RS e [ 1 2 R A
FY AL S F 5 5 B
3.3.2 WE=%

1 S T PR 28 WO 5% BT
iy vt R AR 2 2 I I 8 U B3 0 L 9 EL SR B0 05
L TR I ) B 0 ) R A EL AT AT X 7
SCLET BB B R S, = £ () i =1~ 1 Sk
] 10 BB, T ISR 0 2 i T

s,=1—1/(1+exp(2a(li—b))) (37)

XL ARERSE A BIEMRE A MR B LA FEAR,

FIPE 2 AT LA b 3 7 o, B I 1) S 8 08l I 1 38
BT 0 AR,

1.0

0.8}

0.6

04f

0.2}
a=3

=5 _~4=10000
0 200 100 600 800 1000

0

K1 W ES5E M=1,0=0.5Cx @RHAFH ;Y
a=0 M, fGH¥Ny 0.5, B a BB K, RE 2
WA TRE A # o LT, & a=10000 B, £(2)
A2 T B R R F0

1.0

0.8

0.6

0.4

0 b=0.5 b=0.8 b=1 . .

0 200 400 600 800 1000

B2 WA M=1.a=5 JOIREA TS24 6=1
M K 43 518 T A R A B ist Ao L B O BRI
3 R AR T )

4 HFELW

4.1 EEHEITHEIR

x=p *cosl

7 T IS S A A TR TR R A RS
y=p *sinf

ULo.2n], Hrh %5 — KA LR N5 01
UL0.6], 58 “RMEAM LR A4 UL3, 107,
P FE A 25 50 MAE NI Zh ke A, R AT RBF #
K(x,y)=exp(— |x—y|?/2p*), p=06, B ILH A
FOBR maxN=30, fitN=4 S FEARFEAT LKy, R
AR FEI D=0.3. 7305 “+7f<O7FoR
PIEFEAS BRI A O CRP Aot IR A 1Y 3R

©  FERHE S Erb A S Y I R) 2 B0 5 T e B A AR AR L
AR o ) T S I — A 0 6 TR I IR B R
#i”»ﬁ*ﬁ*ﬁ%ﬂ@iﬁim%ﬁﬁ 3.3. 1 W B Bk S 5
JERK.

@ A KMP ¥R T R4 S s CRI IR 5 A8 4R 1k 1Y o R
BACIREL, ] maxN 278D 5 fit N FoR G &3k fitN 5 347
—WEIA S WCHEkC 1.



1692 it =

Bl

2009 4

BIRGRER T RE . P 38T 4 2350 45 T AR v DL
Pic 38 - FIASI A2 DT e 8 TR B 45 2R A R 3 Il
Mo RO A% D TIE JE T AE % AR 4 G FRATT Y 2L
SR KO REATE F) 100 20 1 R 51 T A A% UG i 3B
TIAFE.

P4 BRI VS BCE 506 [a) O [BARE AR i 3R 03 (B 5R
X O7 AR 1 IR ARG D

4.2 HEFIIHEARIZR

7R W A A3 A 1 [)C R RE AR 45 26 45 AR
FAC LA A 9 7 % B 35 i 20 B 5% 40T e 2
FEAS 5 43 590 FH b o A2 DG E 38 5 AR ST H 17 A58 DT
Jic il % W 2R R A HEAT TR B SR RE 0 X R
A TR 5L RT B R S50 SR T B ) 2 2 PR T 32 B
a=8,b=1,RBF &% p="6, % ILiE F 35
maxN=230, fitN=4. |8 5 ZFrEZICEL B T4 H
(25 L 1 6 J RO A% DT il i - 25 iR 4 S 25 1.
P ] - BOR A% DG i A - B S SR AR 1 20 AN REAE
HH RS B 1) 43 2 A% G 0 A DR C 3R S A 4R

o VA% DG TE 38 - X INF (8] 7 5104 A% 119 1331

PE 6 AR IC I 8 X B[R] 31 RE AR 4 1L

4.3 FKMP &K

HH UCIO %42 2 d 19 Heart Disease 3t #2,
Heart Disease $#f g1 13 A~ M RRAE & PE 1 — A~ 2%
Sl Je M L e — A 2 SRR R, 3k 270 AMAEAS, B
170 MFEAREATIN 5 (74 A IEZRFEAD , Hodk 100 4>
FEAC Ry 44 AN TEZEREAAE NI 52 56 Hh RO A% UE i
BT RS EG B 7 A T AR E T DR
B X IE R AR AT G A A (R 3R 22 b A
B8 S 2 5k B maxrN =280, fitN =8, RBF % %
Bop=1.0, B8 K ¥7E[0.01,0.5] 4[] KA 50
U B AT B D g R HARFEAS 1Y R0 1R 22
b2 T K.

0.30

0.25 \—\

YU 22

400 600 800

D
W B2 > B D H AR AS U35 i)

200 1000

B 7

4.4 X EBREHE R

PeEL UCT %4 7 1 1 Breast Cancer.Diabetis,
Heart Disease M Thyroid £ Xt 4% 3C 42 H A F0H0
HEVL LB 550k 47 0 L. H A, Breast Cancer %%
P e 9 A MR AE T M A — A 2R M AR A i —
A 2 R[N, 3L 277 AMAEAR R 200 RS AG I AE
ALHAR 7T DA PR 23 A IE B A AAE N
Pima Indians Diabetes 245 /1 8 & M 4F 4k J& 14 AN
— DRI JE R B S — A 2 KR L 3 768 A
AL 256 MREAR AT ISR A 512 DAY

@ http://www. ics. uci. edu/~mlearn/MLRepository. html



8 A LT A IE BB Y e AR AR SR 1693

174 AN IEREEA ARG Thyroid Bodla il 5 4> % M
FFAE S P — A28 0 T8 A B, 2 — > 2 2R (ml i, 3
215 AREA BRI 140 DREARFEAT NS HoR 75 4
FEA Y 26 A TE AR AR 3.

TEA S vh AT EE SR G TR T IE R AE A /Y 4y
JENERE X A D 1E SRR AS 2 220 A 0 5 BH A Y
o BRAR S 2 A HLA AT 55 i 2 BE X X — 2R AR A R 1]
AE AT 5 PUR. L 56 Z 80 R A RBF #% K (x.y) =
exp(— |lx—y|?/2p*), % T Breast Cancer %k #i&
maxN=060, fitN=5, p=0. 8, B A F D=0. 6; %}
F Pima Indians (& maxN =100, fitN=28, p =
6. 0, M A1 D=0. 8, % T Thyroid ¥ maxN=

50, fitN=3,p=0. 14, X F D=0. 1,4 5| F §xr
#E KMP I FKMP 5 5 2 2 51 55 4E FE A 32 47 37 51
3. AT EAE matlab 45T ,P4 3. 2GHz,.2GB
FER B E b S7 HEAT 30 IRSE I O B 45 21 . % 1
a7 HARR SR A5 Rt TR R AR A g R
FEAS CHI PR ZEHEA A B0 22 B8R o A% 2 1Y 4% VB E 3B
T BEXT 55 FAEA CBURR /N — SR A AT A R
PUI L2k 25 T U RE 1 GRAIER <50 %0) L 1 R
BOWI A VT L 38 -, 0 T DUAT 0 b ik ok 3X — ) L, £
FL) SR A R b, bR i KMP Xt 55 3088 48 19 37 51
<5000 (34, 78 Vo) If L F FIBR] KMP 475K T LA fef
PG B w AR 3] 990 A L.

&1 3 UCI I EFEHERHMR

&I I AEA A 36 A A 2% o B Bk SR BUINHE/ %
~ Fuzzy KMP 4 99. 92
1 k.58 Loss-mse® KMP - 34,78
R 55 34.
Breast Ca o 13,23
reast Cancer —1 %, 142 +1% N Fuzzy KMP 6 99. 87
Loss-tanh®
KMP 64 33.56
Fuzzy KMP 87 99. 14
Pima Indi 12,94 Fossmse KMP 100 56. 32
2 ans S, ¢ N 56.
ima Indians % 1,174 i :
Diabetes —125:162 Fuzzy KMP 69 99. 25
Loss-tanh
KMP 102 57.22
Fuzzy KMP 50 100
1 %30 Loss-mse KMP - 81, 62
. ) .
Thyroid - +1325.26
Y —12.101 o Fuzzy KMP 48 100
Loss-tanh
KMP 50 83.69

5 B %

Y ERS B ST S OE A A N P NE | 354
P AL 3 RE T A i 2 b FERE U7 ] I A B A B A A
FU LR i 1 S R T 7 S o [ e 22 8 B X A
JLAEOL . (1) Bk 45 RO A A 2 B A7 i (0] g 1 /95
(2) ZORH AR —RBEA I IR BIRE B 5 (3) AR AE A
TR, el T A% 48 A0 B DL TC S 7 A R TR ) Y
[T _b S X1 B A B AR AR L B EOR BRI R 2 ]
ATREH /N R IR AN RE A — R — B 5 E Y R
AR BEATEE X AP X A BR T A% DR BE I S X
S8 52 e 1] 5 A 9 A

Bl Xk X 46 (] B, AN SCHR T AR R DT BB T AR
B 1) A P 2 SR Bk AN RE AR A 2 E S I L
AT LUAR Sl R AS 1 B 2 SCHE AT R AN TR (2 T
Xt YR (A AS RIS =7 > i Xof R B ) R AR AT 8 0
S 2] 2 ST ALY doe 28 ) PR iR S 1) T AR R TA B
B BRI BE . AR SCHEAT TR I LS A
3 28 BEVIIE S T BRI A% UC FE 38 - AT A7 1k B A R0k 5
FEXT UCT %ot i v BRI 3 vl LA 2L SR A%

VCBCIE -2 A REXT 55 SRR AR it 47 U0 GR RN T
500 I AR DT JC 38 475 8 08 55 AR A JR 45 T 4%
e R RUBIRG JEE

2 % x M

[1] Vincent Pascal, Bengio Yoshua. Kernel matching pursuit.
Machine Learning, 2002, 48. 165-187

[2] Davis G, Mallat S, Zhang Z. Adaptive time-frequency de-
compositions., Optical Engineering, 1994, 33(7).: 2183-2191

[3] Pati Y. Rezaiifar R, Krishnaprasad P. Orthogonal matching
pursuit; Recursive function approximation with applications
to wavelet decomposition//Proceedings of the 27th Annual
Asilomar Conference on Signals, Systems, and Computers,
CA, USA, 1993: 40-44

[4] Mallat S, Zhang Z. Matching pursuit with time-frequency
dictionaries. IEEE Transactions on Signal Processing, 1993,
41(12): 3397-3415

[5] Mallat S. A theory for nuliresolution signal decomposition:
The wavelet representation. IEEE Transactions on Pattern

Analysis and Machine Intelligence, 1989, 11; 674-693

@ Loss-mse F/n VG LA 5% HIF 75 461 2% R AL
@  Loss-tanh 7R VLT 38 528 F& 1 XU 1E V)31 < R K.



N

1694 it =

Hl

i 2009 4F

[6] Vapnik V N. An overview of statistical learning theory.
IEEE Transactions on Neural Networks, 1999, 10(5): 988-
999

[7] Burges CJ C. A tutorial on support vector machines for pat-

tern recognition. Data Mining and Knowledge Discovery,

1998, 2(2). 1-47

[8] Scholkopf B, Smola A. Learning with Kernels. Cambridge,

LI Qing, born in 1979, Ph.D.,

engineer. His current research interests

include machine learning, pattern recog-

-
-

nition and statistic learning theory.

Background

The authors have made researches on many fields of the
support vector machine, such as Linear programming support
vector machine, kernel matching pursuit classifier ensemble,
support vector regression based on unconstrained convex
quadratic programming and so on, and have applied these
methods to the field of SAR image processing, recognition of

plane HRRP and many other fields. This paper belongs to

MA: MIT Press, 1999

[9] Burges CJ. Geometry and invariance in kernel based meth-
od//Advance in Kernel Method-Support Vector Learning.
Cambridge, MA: MIT Press, 1999. 86-116

[10] Cao L J, Francis E H. Support vector machine with adaptive

parameters in financial time series forecasting. IEEE Trans-

actions on Neural Networks, 2003, 14(6): 1506-1518

in 1959, Ph.D.,

His current research interests

JIAO Li-Cheng., born professor,
Ph. D.

nonlinear theory, neural network, data mining, evolutionary

supervisor, include
computation and wavelet theory.

ZHOU Wei-Da, born in 1974, Ph. D.. His current re-
search interests include intelligent information processing,

machine learning, statistic learning theory and data mining.

the part of novel method of machine learning and focuses on

proposing an fuzzy kernel matching pursuit machine

(FKMP), which can classify the appointed important sam-
ples much more precisely according to the predefined impor-
tance of the data, so as to develop the practical applications

of the KMP.



