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B OE: LAFHANEAGE B IR BT —HAROEERTFERNEIFT L L0 S HHHAMNEA.
WAL ERENENGEE AABTFEHE A LN BBBEH BASH  REXRAGHERE R
HHTERBOHARAOH BB ARAMNEAL LT AL EHBEHNEALE EH
TR NRREGL B ELRME L. & ORL Ao Yale A LMARIRM R AR &L H e

XRE: ARV, FEMNEI LN EH %4
RS %S TP391.4 XWEEH: A
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AT R AR IR 5 b A A B o Bk e A
TERITARMMELE. FTH 557 ( PCA, Prin-
ciple Component Analysis )" J B i 47 B9 & 4 77
T2 — HEXFRRER, NRR TR AR
RBRPENER RENBEASET RO ELNHEE
. BEFREOHRRT HROEERMNEN AP
BHEE HPREHOERAE FEH (1S0-
MAP) ) B # & ¥ #k A (LLE, Locally Linear Em-
bedding) ' Fnhr 3% 1 85 e & (LE, Laplacian Eigen-
map) ' ENEBRF¥ I PREHRTLEH,
BRETFREGBEE LN —-KBRBGETEESE
R FHOMRA S, A TR R, FE%E5%
JGR B E B E (LPP, Locality Preserving
Projection} 1 SE AT R % A (NPE , Neighhorhood
Preserving Embedding) '’ Sk W4 B ok , B 114
K LE k5 LLE BN AR,

ERBEMAERIEREREE TN BRI
EHARR AT 43, M Fisher # 9143 #7 (FDA,
Fisher Discriminant Anaysis)'" 48 2 & 5 {E 8k 5+ %
ZEABBFHENEN, AL T o RIS
EIRFHER AT REGEHRIEEH, 7T
ERET-XBREELFEEXEREHEME
BHRRE T ET " X R R A ST
R R AR R UIB ML DR, R 5
4347 ( LDE, Local Discrimiant Embedding) '* 2 5 #&
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BMLR. R, LDE A& MR B EH ik, N EE
R Br BB RN RSN, F 22 ERMA
RERKBE I EERBRENZRIAREFEH
## 5 & ¥ 5] # A (KLDE, Kernel Local Discrimi-
nant Embedding) B4 73" B b i A OB
EoEERD - HEsh, HBHXRELRE
EAEL,ERMSAIRIRETBEH, Ak
BIRFRIFBBE W LA AR —EE, %
ERH-FETFTENZBERBAMNKARE
(LMKLDE, Label Mulitple Kemel Local Discrimiant
Embedding) , 8 564t ¥ 5 E AR BHILHEL,
ENEBRBE R, R LR, EEERE R
HERBHETEEH S EARENERESIAZ
LDE #¥:+ 183 T LMKLDE 3.

1 LDE

BEA—HEEX = {(5,1),(5,,0),,
(2w, y) | e R—ADERE N IBREHIH, L,
el ={1,2,,m} Rz BRHEHE,LRLEFH
BE m XYL IDEEENBNRESH—
BREEHEV, BB XHERERAY = {y,5,,
yut MEBY =V X,y B—AdEEE,BHd <D

BIBEEELEL  LDE B T4
B:() fRENEEHMESE G (BFHA),
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REE S EERESE G, (ETIE) HF M
AOASRRMERE k, MESEE,N,(x,) RAH
& x, REIHBIEY k, -
HHEEAE G, MG, HREERS, 7S, 7
9]
Sy =
{exp(— Il %, A 2, x, e N,(x,) Bz, € N.,(Zj)_
0 HAte ’
(1)
8,5 =
{exp(— % =% 1%/t), 5, € N(x,) Bz e N,(x)
0 A '
(2)
AT BRIE x, A, ZEAR IR R L B HL AT A R 28 51
tRicH, KGR Ay, My, MEQRIEx, flx, 7
HBEHRIEEALE AL IR,y #1y, HER
iE. LDE B389 Bin R 8UE LA
Maximize J(V) = Y [[V's - V' ||’S,

s.t. Y [[Vix, - Vix ||’s,, = 1.

(3)
Zi4# % LDE HireREH
Maximize J(V) = 2tr{ V'XL X"V}
s.t. 2r{ VIXLX'V} = 1.
KL =D, -S ML, =D, -5, HhilhiiiE
Be,D, M D, KXt ERE, HE R BEERS, S,
/B (R BEZM A D, = zjsu,ij’Dp.ﬁ

= st!’vij.

X (5) HATI AFME S ME B HT d MR KAFIE
BN BEART LDEMERNE V =
[v,,0,00,0,].

XLX'v = AXL, X"y, (5)
2 KIBHER

BRNERT AR BHECEER T, X
TRz, 0(x) M P(2) RERH 289
BRI s, M (2) M D(2) HAIBTA =
Mz B RE RS,

k(xz,2) = (P(z),D(2)). (6)

TE4A 25 £ B R H .

MEHE, REBES chPOHERE S H
{=W75]

(4)

¥ =x-5,¢c=1,2,- m (7)

Bk 3 NHH 095 RN 5 = LY 5,

BAE PRGN A BTN BER
p. EXA

b= £ YA ()

Hepfi=exp(~ |z -2|).
EXBETE LN R,
K'(x,z) = (P(s5),P(z)), c =12, ,m.
(9)
HARMRARZERHTREAS, BAE
KE KK B
k(x,2) = (@(x),P(2))

- (10)
= 37 PPk (5,2).

3 LMKLDE

¥ 5 0 R BB A B LDE %3k, DUAb B3R
45 W BUE , 18 9] LMKLDE &3k,
3.1 LMKLDE §ykfgdi

Bk & H—IERPEm s R W HA X st
AERAEBSAR, B3 6(X) = [H(s,),
D(x,),,P(xy)]. TR, BRABEREFHS
MAFERERFOT:
S(X)LP (X)W = AD(X)L, P (X)"w. (11)
MTERXORBTEER wHh &(x,),P(2,),,
D(xy) BABAE , K w TERWT:

w = Za,-d5(x‘-) =@(X)a. (12)

i3 En s, K (11) BR
KL,Ka = AKL Ka. (13)
Hep K mBER, HEHR(10) EXHEHE
B REA(13) MM LFERR,
BEINHFEnR ' o, 0 T 44
BAMBMEE BT REEER «, BTN
fiE 1 & »* FRE R

(w' - B(x)) = Y at(B(x) - B(x)) =

Zafk(x,.,x). (14)

Kol Ba' WEiM4E B, RS0 =
[a',a®,,a’] e R™ MFBEAR x ) d AT
UEmRHAy = 0'K(-,2) , HPK(-,x) = [k(x,,
x) - ,k(xy,2)].
3.2 LMKLDE §ypt g E B 5 H

KLDE MR ELAEETERFUTIAF
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Face Recognition Based on Label Multiple Kernel Local Discriminant Embedding

WANG Yong-mao'?, XU Zheng-guang', WU Jin-xia'

(1. School of Automation, University of Science and Technology of Beijing, Beijing 100083, China;2. School of Computer Sei-

ence and Technology, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract; Based on local discriminant embedding, an efficient nonlinear subspace learning method, Label

Multiple Kemel Local Discriminant Embedding ( LMKLDE) , is developed. Firstly, according to the label in-

formation of given data set, local kernel function is defined and multiple kernel is gained. Then, different lo-

cal kemnel functions are merged by linear combination to form final kernel function. Finally, LMKLDE is de-

veloped by introducing label multiple kernel to LDE in order to deal with datasets of highly nonlinear struc-

ture. Experiments on ORL and Yale face database demonstrate the effectiveness of the proposed method.
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