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& M 325000)

i B OhERARARLAE M RR SRR R MR R BN RFE L,
PH A B A8 R 2 2 BT (NCA)  MEB JOF B 2 N 2 SO XA R i 403, B R R FEE S
BEEFARAMNAEREHRAEEL 2 RERRTE T LB TURFEARTER £
WED AT ERPXBISEEFERELRTEREEF A EFELTAE NP,
B by X B ARFRENA TRAKLZAERAS R+, 5 LA AdaBoost K 7%
BENER EHBP)MEME E6 A RKELHE TR, RAKRLN 2 XEFDD
RREENFEBROTRBRAGEN T2 EBHATRS LT, AT LI E 4070
Ro EBERFR KRBT EORSRAEHRR$EF 97.22% ,% T BP #E F 4%
AdaBoost 5 fi g EB A RFER Z, B TARNEERSH ARG N RAKEL,

Kbl X BEHA

TRERZZAT R & — P RERE R %32 sh e 4k
1B SR HAT R RS B R AR B T
ZRHTEENUR R R b L MR BLIR 1Y
KRR TR ERZZAT R AV AR S B 2 A
BAEHURR TSR PE 5 22 b, PG, % AT R R
M0 368 e S P A 00 5 ) T VR e 22 AT R 43R AR
A&, R E A B A YR AR TR, RERE TR i B9
IR, PRUEA: 7 i R 2 As A IR R 4R 1E
A BAEERL,

AT A TR R 22 FLRPIR S WS D 7 38 5 W L2
S AR BT AR RER I Tk, AT (R S b
ARG WA 5, AT 5 VR TR 22 AT ] 14 P e R
Ao Tsai 5N USRI, TR I EEEAE A
IR R ZZ AT R IR BR 2 WA/ N TR
TRER 2 AT R A 2 B DRI 4 ) — o i o s 0078
PRGN TS )32 e 17715, Chang 55 A1
G5 LIRS i N 22 ]S R X R ER 22 R R Ak 3

W AH R (NCA) s RARA; RHKLAE; S 0XBAR

PLEY I REAR 5 EAT AL B, 759 3 AE 68 2 WL TR BR 22 11 &)
TR K BE SRR, 5 EITIEATE 2 fE
BERL )5 VETCAUE A e 30 R il i L7 ) Bk
A7 e R S TR BR 22 AT AR AR S B S &R AT F
SIRBITR R 2Z AT R AP REIR S I 7 O i Y
RS J7 12z Jin">) SR A h R R 1 38 7R 2%
PR BURER 22 AT R AR L RRAE , S8 05 AT B 22k
ST AR BRAS . Li 45 AR S8 ) d LA
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i WA N4 /N D A B B R i A R AT S
rﬂim#j, SEPL T 22 T BG IR AR S Huang 5
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IR SCRF 1 AL D 20 26t S BUARZS U]
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30 IHAR R T O A B S B A I TR ER 22 AT RIAR S U

W M I AR RGN T U 2 B ar ARl S
S RAR SR, A 2T A U 2
KEEGIG WA AL fl B R — A 120 2 A% 0
P RIMNAREA R FR 2 (B 2R a4 & Pl W A7 e —
BEAMERA ) 3 2S48, X 88 73 2 4 o R Wi e 2 i 1 1)
iRTHE SRS e 1 Sty W N O S 3 PO £
TIEAER A — DN REAR FEAT 73 2 I, A P25
AT or I as b Hh 25 2R T AR AR R A A R
BRI AR G IR I — N e B IS Y 100 e )
H A3 o AN TR e A Sl o 25 0 3R
(7] A4 3-SR0 A, DR 0HG SR AN () Y 93 2 e b LA
FHCR 3 AR5 R HAR S B 5 2,

FURT, A7 Z2 03 T A [a] v U 1) 0 2 4% B A e %
AL )R SAE BE (local class accuracy , LCA) (143
K 048 R DR b A e vk AR R
SRICTEUE IR —Foh 73S Sl A £ 07 1% T By 19
IR 2R RBCRARE T HoAb 75125, (H 238 >R FH ]
) LCA JriEsRE AR 5 S A 0T i AR 2= B 4 1Y
SrZEERENT . LCA SR A A I R A 5 )1 2k
FEAS SRR A A B 6 5 R B A i) K ik
W5 SRR, THEAEAS T e a0 T AR B 7
JEMERA AR, VEIUERA 2R J g 1Y 120 28 4 X R
ARPEATIIE, TR 5 22 70 e RGU 73R IERE

SR, TEAR ZAE DL R, LCA Bk Tk M4y 2k
A PR RS S IR AR B T e g . X
TAEHT K ST SBAEN AT 4B IE S Jrg BRAE | AR J
SE SCIHMER 55 75 MO TR 5 IR AR 2 ) B
BT R HER R DR, AT S T A0 B R A
77 20OR 2 e RB IR A Y R, FETT SR LCA HIPERE
TEVEE Z R ST b, T TR BR 22 AT Rl A PR 285 s
ol , Ryt sh BB Oy U T 20 268
5, Ml LCA SR B X B R FAR S A, A
Iy G TR IR USR8 1Y T S AR A TR BR 22 AT
RIPRZAS TR, S5 RRY] il LCA SR RERE B A 1fE
B U TE IR AL 2 AR (EXT TR AR 1Y
FIEBORA ZARPEAE , SZBR T LCA Bk TERE

R iR DR X — [ L, AR SO Y — TR 14 53 2 45 3
ATy 1. 4B BRI &8 2K FE (neighborhood local
class accuracy ,NLCA) , Z ikl 5| A —M 2K

£B 35k 1% 43 43 BT ( neighborhood components analysis,
NCA) "™ i g 2 2] 7 i o a2 SRR AR (1 408 4R,
DABETH AR50 6l 2 SR B2, NCA 3 i JiE o
2] R SRR B WL B 5 — A ) FECA S [N K
IE4B /32588 (k-nearest neighbor, KNN ) HA 1R 2 Bk
BE, BRI A A FH KNN3 H B 50
RRMERAE R . Ik, R A NCA RESSHER I HL.A
25 07 b AR A 1) B8 38K, TG T B R B g R
2, HFMTHE & LCA Bk AE R e R 3R & 40 2
KRB R, e, 6T NLCA ik fEflds=% )
PRUEECHR S FVR IR 22 AT RV B 4 L tEAT T 30E, 1
B T2 R A e S
1 R#IE/EEE

LCA J&—Fh 3 1m0 40 5 ME 0 R 1 4» 2585 3h
BB, YRR A (HAREAR ) i
o250 LCA Bk SRR BEE T BT
Gy AR 5 IZREA A AR A JRy 8 DI A S AR AR 1Y)
GyZEMERE , DI B B 0 A v 19 - 43 2 i Sk T
REARRIRRSE . B R R AR O Rl T
DA S 55 B0 UE AR s R A ) B B8 - 4R e A
1) K A SRVE A AR5, 7E LA F, LCA i
T T KA T AR — LU R e AR A 4 2 i
il 23 A I i SRR A bR 2 Y g, LA
18 S B BR AN T iA

(1) BASRZEFS Q TR E A C G4
X FuAE T 4B K,

(2) X FRANMNAREA ¢, 4T LR #E .

A Tor 2 a0t ¢ FEAT 402, ISR B 1
Gy TE 0 R 2 AR TR] TUAR [0 92 6 25 1 M REAS ¢
PN s 2 W X RT3 et ¢, € €, RV
TR ) IS A ¢ T 258,

1) RT3 o, TINREAS ¢ 1250, 153 3] 1
W w =c,(1);

2) NYIZRAE X R BIREAS ¢ 19 K A5 4B, ok
H e, a3 BIXEX K AN SR HEAT 4325, A5 3 HARZE
MK K AR AR R RRAT S o, MR YIZRFEAS
{1 o £ 3K BEREA i 2 LA
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3V F A o, 7 LI IR IE R
LCA(m, j);

4) R T R BE B il A MR A ¢ 1973 2K 4
¢, BIEFRLE o LR BE B 1 0 s

¢, = argmax|LCA(m, j) | (1)

S ¢, XEMRFEAS ¢ 54702,

WA LCA (432t B2 nT LI | IR AR 4 45
1 SR TR B2 5 4 R AR M A 5 4
LCA Y FEAS YE W) J2 38 3 L A4S 0 2 i 0
TR AR BT S — DX ) 23 S M ke Al et L E A
BRZAEATRZEIRE ST o R A SR B Y I A A
SEIX PR PEAL T 2UA B ELER A — N BB RTPE . AT
JITIAR |, 38 5 38 o 3R AR 5 I R AR sl g e 4 R
I EAS R B R 1 L AR B, i DA BE 2 11530 T
AR B R A SR sk n e S, ik, 7F
XA SRR T e A Il AR B B U —
LR s 2 7 N 0] L1

2 PR

NCA FE B 7 o2 A A ) AR AL 1) RS 3]
Fy—AASNA] FEX A (8] B KNN J3 28 A ey
SRPERE, IR X ={x,, x,, -, x, | EAREN
WIGREEREA o x, e R HXS RMFR SN 11, 1,
o Lo AR JERE A SRR XA, SERR
b NCA 7 W2 N~ 5 [REE RS o i) B2 v ]

d(x;, x;) = (Ax, - Ax;)"(Ax, - Ax;)  (2)

TEREA R 12 (8] B ) — b B T BE AL 2B 4>
BC Ao 0 Ok RS A 1 KNN 43 2885 MR, HLAA
KL, W TREA x,, HBEFEREA x, V5 9 FLIE AR T4k
FRICHRAS B RER I p, o BOMBER p, St 5 B A
Z [A] A IR PG IR B R

exp( - [l Ax, - Ax; || *)
py = 12 ep(— llAx, - Ax, )
0 j=i
(3)
b e, FRINGRAE X PER T x, DIAMRIAE—FEAR
FEFEHLIERERTEIN T, T LATHER. x, OB 202 A AR
%pi:
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pi = Z,EL}’U 4)
Arf L, FoRN AR X PRRAE S x, (FR%E 1 M 1Y
BRI FRRIGSES B L, = [j1L, =1, .

TEME LR L 388 iok 5 A Al I B 43 B A 50k
K PN A, EARRET

SA) =30 p =30, %0y (5)

S A(A) HEATSETF A BBy WA LA n
TR EE U A TIN5

f(A . " . .
%: —2AX0, ZjeLipij(xijxilj - 2k=1pikxikxilk)
(6)

Xf,x, =x -x.
3 FEWIEY

I 5 2 AT R NCA S — R R oy o ik HA
20 B B KNN 953 28 M e fe ey, ol 2 Ui il
PR A2 2] i AR B — U RAE A ER AR S W]
AEMLFR 2B A EAE TR R ] NCA XS YN ZRBids i 17
SRS KA BN — A P A 38 X — A
W N 2 B e e 30— i 25 8] 7E XA =5
] FL KN BEAS 21455 3 19 ME R 2 X — A R
PREEIINREA ¢ 4750280, 1 a5 205 i A A
W FURAE 1) B A T4 SR R KNN TR 5 1Y
223 () P TR LI A0S, 4 10 X LR A T 40 288 Ll A ik R —
T 75 =2, DU AR A T A 43 S A3 I, st
FERGA 5 23 R, A AT RB R 3 & 09 BCE 2 T
FE LCA Bk RREEAR ¢ A8k s SCAS e mf , le
FRRE A — DG 1E 1R o, S KA ¢ B
A3 JS B 2k T Sz L T AR R AR AR AR 2 A
e 7, PR BB LRI TS A ¢ B4 25 4% .

FF LI EEE B NCA B35 A LCA T
JE SCIMREAS ¢ BRI, 4 0 —Rh ek i LCA 3303,
FRZ A NLCA, M 45 LCA fE f% S50 v o bl 1
B0 JEER XM R AS ¢ HE AT IF 8 3R 1 i v
73, FETE IO 538 -4 2E o e T A B i
Fr S BLRAR AN E 1 s , FLSE BB RN R BT

(1) HARREERN 2 Fordinteh C IS4
X FuAE T 48T K,



SO URAE FET O A B A R SR I TR ER ZZ AL AR U

(2) FETUNZREHE X R NCA Fk 2= > edi i
W A SR IR B BEA T 4G, 759 B 40 5 i )N 2k
il X' =AX,

(3) R TR SRR IR 1 4B 3 .

1) FI AR BE A PSR ¢ EAT i 4 15
FNFEAREE R ¢ = Ae;2) RIS ¢ 5 X0
FRAREAR RIS ;3) $k3) X' ¢/ 1 K 48, N &
TRIXEEIT AR 54 ) 72 LNy IR REASH AR AS ¢ 1)
K 4R,

(4) HXH g — M NAREAS ¢ SR BTA 0 25 e
Xt HARZEHEA TIOR3 2S5 A s 1) T
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W LR AP R AR, e, TR (2) M
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M|, TR B2 A5 e P X 7 1) 1 2 288 4 i B Sy e
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4 B

T HAIE NLCA 7873 28 4% 3l 25 26 % 1 A 5
P, I 200 2K 88 R G 7 S MERR R, R UCK
LA 2T PR el 3 o o 5 dle % AR SC IR 4 05 R A T
Ua TS RNl M S B0 73 e 1B IS B e s
VEHR 2 o 2 (A EAT IS . X T R AR Kl
etk 509% HIBHRVE R IIZRAE , HAr 509 HOEAE1E A
IRAE /N H i AR 4 S B i DL R AT IR R, A% 20
ol B REACRE BLINR 1 s 26 1 50 Bl de s 4,
55 2 BB R, 5 3 ~ 5 80 A A
P X WL B YIZRAE AR R AR ke S e ik 4
B, INZRid 72 b, >R TS 1] £ 5% (back propagation,
BP) Mz o 251200 1 2 743 e AR 50k, i 1 AdaBoost
SR AR 10 AN T R [ DI R AR 4328 1) Y
BP #HZE /2% MM ARG

®1 UCIHREE

UG/ S FnBe NgREE MAE RRAEZERL
Wisconsin breast 284 284 30
cancer

Vote 2 217 217 16
Wine 3 60 58 14
Balance 3 312 312 4
Iris 3 75 75 4
DNA 3 1000 1 000 180
Vehicle 4 423 423 18
Ecoli 5 216 111 7
Image segmentation 7 1155 1155 18

T2 I T AN A B o g R 56
1 SR BARSESN R, 55 2 F1h 10 ASF4r 2585 b
SRIGE 1) BP A 28 R 28 X6F 7 1) 23 2K BE L 565 3 I
AlA 10 A~F o K28 T 25 A5 20 AR BIER R 26
4 F15 5050500 RH LCA F1 NLCA J7 kb7 25 8%
ShASTERE BRI A B B I 3 1 T4 28
R TARZE TN AT B A SIS BE . FE LCA Al NLCA
Jrik B ABECK = 1,

Hi2¢ 2t gm0 TR 2 RE T R
FHAdaBoost 5.1 £ 1 22 1> BP #ill 25 W) 4% B % I 2% 44

— 400 —

K2 DEEHBEXLL

e ¥/~ BP  AdaBoost LCA NLCA
Wisconsin
86.97% 95.42% 88.73% 95.77%

breast cancer
Vote 92.17% 89.86% 91.78% 92.63%
Wine 75.86% 81.03% 84.48% 100.00%
Balance 86.54% 84.29% 84.94% 91.99%
Iris 85.33% 91.67% 93.33% 96.00%
DNA 75.10% 88.30% 77.60% 93.30%
Vehicle 68.79% 85.41% 71.69% 74.94%
Ecoli 75.68% 78.38% 80.18% 76.58%
Image

. 69.35% 72.99% 82.34% 87.19%
segmentation

F T ORG BE PR RE AL T RS BP M 48 43 K v
IR, SR LCA #EAT 702828 sh Ak R ne i 4t o Ho oy
REERHERRE  (AS5 RIFARE T4 S5
TS REARIL A3 S MR B . IR 1 K S B M D] 3t
AR Y 1R 22, TR R e = — g R0 I B
i =, FECEBE R A ER . R NCA Hik
XF LCA BEATHGIE S , NLCA AY4- RS BEAS 21 T #2780,
[ -t B I o X R A Al ¥R RE AR . Ad-
aBoost A& LCA SEUF 73264551 . K, NLCA 5
RENS MU LCA B3k rp (1 I B e 1) R, 3 5 k%
TR v B0 AR L, 42 7 LCA BB ny Mg, T RE %
HRAE AR A AT S8R & s U B35 T4
T HARSE AT IO | e KA o 240 JE AR R BE )
I RUEIE

5 RILAERASR A LB

R T I T R SR AR VR BR 2 AT RIPIRZS W I
AR PR SR FH S 56 3R B TR Bk 22 AT IR
A WIS HEA TR PUN B IE
5.1 SKIGEIRIREX

M IR LZ AT R AT B i TSR, I, IE
TOL T AR B 7 2RI ] A g SR 4 21
KB . R T BRI (] 3145 2 68 AR PR 285 M 0 5
I, SR FHSCHR 22 ] an ] 2 7 19 VR B 22 KT Rl i
PEREIRAL S0 R G, T TR ER 22 AT R J 7 i S 58
PRI AR G IR Tk 22 AT R 7 i e



3O UG T G T A S S B R I TR ER 22 AL AR

IBAL AR I B R 2, T T ARAHR BR 22 AT
PEREIR P P P AR S SR | 7 22 AT 8RS |22
BT — I AL RS RAEHIR SR T, A7
TSR MR ER 22 AT B 1E RS TT i SR A HOR 2
W55, REEIIR N 5 kHz, BEFE 30 min RAE—IK
5%, HERRZATRI KL,

2 RERALARIMESHLLE RS

5.2 BUREIRS

FEVRER ZLFL R S 75 A 4607 TIE% R
TELL B ™ R B R 5 3 AN B, AW g KGR
BRAT RN PIRASHE IR LA B4 3 AR JER
MZ A H i R TIRAS R B, SCAE SR n &) 3 i
N HEEASE AU I 2 NS B
Ll it R rp XA PR S T AR B VR Bk 22 AT Bl i
ST FE IR AR HAR RS B FRAE , 7
AdaBoost B IZE BP ML M4 A, 7R Wi
PR, X T2 AR 15 5R-E , SR FH NLCA Sk A
Oy ARG T U A3 1 T A AR AT IR AR
5, SR ARG VRBR 22 KT R AR A U3 4

= B O

|
,,,,,,,,,,,,,, BRI

FAIESR I

PRSI

LRI

| —
| NLC
AdaBoost
; CPALE
i BPHI 2 45 | _
ARSI GE R

3 EF NLCA HIRBRLFL BRI AIHESS

BRI BCE B I 10 41 SURRAE 28 21 B
SRAFAE L K 2 20 = A e BCRFE AR O R AR 18] 4, 4
3 Fn, Horp ISR E A4 SR F /N B A A
XHE S AT 3 R 2R 8 /Nt R AR RE i
SRR, B8 A/ N B A e S REE L, A
f A ) T 22 BB 2 70 i X 5 A T Ak AT 21 A4 RiT
6 MAMEALAS BRAK (intrinsic mode function, IMF) [
BRI BE B 5 BRI RE 1 L, HO SR A X sl (7)
F(8) Bim >, fiX(7) AT, IMF R RE 1 A5 X
AT IMF fER AR/, At B S e TMF i i 1]
RJE FRyRest A2 4k, IR e IMF R+ B fE A1

H 7 BIRE R M, SIS A R AL RHIE,

E = X, (k-4 (f(k-AD)° (7)
AP, N ESREA B, Ar 2 oRRE S 2 8] A 18] B
R, £, = 1, 2,-,6) A5 @ DAMERLAS KA
B> IMF (T BE BEBR LB AT IMF B AE 2
A, RIS —A 5 B BER RE HE LG 1) 4, =X (8) f
N RERZZ AT RIS 92 33 ~ 38 FFfE

E=(E, E, ~ E)/Y" E (8)

x3 ESHE

3l FEE

Y1 bR Y6 . IAE AT
Y2 . WU {E Y7 kb AT

At SR A E Y3 . 4 % Y8 . i i
Y4 . IR Y9 . I
Y5 BIE AT Y10 #E K ¥
Y11-Y18:8 A4~/ NEALSH () RE B
Y19-Y26 .8 A4~/INt A5 Y e i L

H‘ /ﬁiﬂ ?"ﬂf ' T N PN =)

IR 0 Va2 16 A AR BB R Rt
Y33-Y38 .6 MNASAEAR S R B IR RE B L

e Y39 SO ZR TE AR 22
=S PREURHIE VA0 I AR

BEAN, 235 ) RO 4% 1F 5% oA 405 R IE VT R
BRI TR T AT A e, ISR 2 A28 4 )5 7 51 4
PR ZE A R AR, 23 I FR R B RN 26 1F 52 b5 E 22
(standard deviation of inverse hyperbolic sine, SD of
IHS) LA K 2 1E VbR UE2E (standard deviation of inverse
tangent, SD of IT) , HB A= an=(9) Frw
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SD of IHS = o (log(x, + +/x; +1))
(9)

1 +x,

SD of IT = O'(Llog( ))
2 1 —x,

K, o, (B =1,2, -, N) F5 kA REESA RS
SIRAE

SEPLSE AR AR E T 100 41 1E FOIRSFEA 77 4
IRAERASFEA LA K 40 417 R A 3 R RS AR AR
Horpr AR ZS 00 509% BB AR R I 25 | 1
AR 50% HYEHEE A IR EHE

FT NG, R AdaBoost 55 1k Y1l 25 52 1,
BP #Z2 MK AT, B XTI FEA , 43R H LCA
55 NLCA #4750 2538 sh A s £, 15 200 RE A 1) i
HEER, 3R 4 AL 28450, R %, 10
T2t R B 1 1oy Fe AR e R A 25
HEWR RN 81. 84% , £ NG 1% AdaBoost % (AT 5]
K1k 88.88% ,LCA Bk MKsE h 93.52% ,NLCA
LRI RE N 97.22% . Horh NLCA Bk 1 B {41
SIS B S5 e, U T HR T IR BE RS A3 2 R R AL
(PERE , B2 R TR ER 22 AT R BE AR AL R B B

T4 REIAFER
Tk NLCA LCA AdaBoost i/~ BP
T/ %  97.22 93.52 88.88 81.84

P 4 Jg AN TRV 0 T TR R 22 LRI AR TR 1k B R 25
FTEUIER 2, FR AT AT, NLCA 35 A Aotk
ENSIAGIE SO iaa = I TEEE (N7 0 1 B2 AN 1
PURRE 7, X T RACHR A B R 51 R b BB A ) 90%
FEAT AR TR AR S i RUIACR R A . B4 BP
P2 W 45 BT AU 52.63% , R AdaBoost &
BRI GE X —IRAS IR B FA 3 73. 68% (B A
PR, SRS STk it — 2 i
HUERRR  LCA B2k W HERI Rl 84. 21% ,NLCA 1y
HEWRBENS 5 2] 97.37% , @i LA Ml %0, il
1t NCA JE242) )5 NLCA REfS N BN AR A
VPR HT N G 38 (AR, M T 3B B O 38 1) T 432
XTI T 328 IR AR B S 2 A R R GRS
PR B H
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1.0
09
0.8
5 0771
=
4
0.6
05F —&— BP
—&— AdaBoost
04r LCA g
*%— NLCA
03 — I - I -
ik B4 e

B4 AEEUREHIRAEE

S T ik — 2L UL B BT T ik A s O IR R IR Bk 2
FLEIPERBIR A A A R 1, B 3 Foxd LBk 5 NL-
CA LR R RIS R 55 T8 5 ~8

XFEGIX 4 AN RA% 5 45 5T 0, 6 TR BR 22 4T
RIMERER S U &, IE R RS R A S U, R ek
SPGB R 25 5, R HI B~ BP B2 N 250 B
S AR BIE 55 o (H AR AR A R xR, R HH A

&5 BPHZMBKIAFIER

E# iB1k PR i

B 100.00%  0.00% 0.00%  100.00%
iBfk 44.74%  52.63% @ 2.63%  52.63%
PR 5.00% 5.00% | 90.00% @ 90.00%
HERTR 100.00% 52.63%  90.00%  81.84%

#& 6 AdaBoost Ei%iRFIER

EH# B1k RAU HERG R

Ew 100.00%  0.00% 0.00%  100.00%
Bk 26.32%  73.68%  0.00%  73.68%
KA 5.00% 5.00% = 90.00% = 90.00%
HERZE 100.00%  73.68%  90.00% = 88.88%

R7 LCAEZRIRFNER

E# iB1k PR MR

EH 98.00%  2.00% 0.00%  98.00%
SEY14 13.16% = 84.21% 2.63% 84.21%
PR 0.00% 0.00%  100.00% 100.00%
WEZE  98.00%  84.21%  100.00% = 93.52%
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*£8 NLCA EXiOFI£ER

IEH iRk KA HERR
1IEH 98.00% @ 2.00% 0.00%  98.00%
iRk 2.63%  97.31%  0.00%  97.37%
KL 0.00% 5.00%  95.00% @ 95.00%

MERRER 98.00%  97.37%  95.00% = 97.22%

— 25t AE5E AdaBoost B 55 K AR S S ik
PETL LCA ¥R B AR 25 S . X Al g
e R VR ER 22 AT R AL F 1E F RS, H TAERh
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Ball screw condition recognition based on an improved

dynamic classifier selection method

WEN Juan
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
(Hengfengtai Precision Machinery Co. , Lid. , Wenzhou 325000 )
Abstract
To improve the condition recognition rates of the ball screw,an improved dynamic classifier selection method is
proposed. In this method, with neighborhood components analysis(NCA ) , the neighborhood of the test sample is
defined accurately and adaptively without selecting the distance metric, and then the competence of each classifier
in the multiple classifier system for accurately recognizing the testing task can be measured more exactly. Conse-
quently, the classification accuracy is no longer restricted by the distance metric selection. The presented approach
is applied to identify the health state of the ball screw. First, the AdaBoost algorithm is employed to create a back
propagation ( BP) neural networks pool. Then, to enhance the classification rates, the proposed dynamic classifier
selection methodology is utilized to select the most suited classifier from the classifier pool for condition recognition
according to the features extracted from the online signal. Experimental results show that the proposed method can
identify the ball screw condition effectively with an accuracy of 97.22% , which is higher than that of the BP neural
networks, AdaBoost, and the conventional dynamic classifier selection method.
Key words: dynamic classifier selection, neighborhood components analysis (NCA ), condition recognition

ball screw, multiple classifier system
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