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Abstract: To solve the noise disturbance of dimensionality reduction, this paper proposed a Ll-norm based supervised locality
preserving projection algorithm ( termed SLPP-1.1). Tt proposed SLPP-LI by replacing 1.2-norm with L1-norm. Because Euclid-
ean distance was more sensitive to outlier than absolute distance, SLPP-L1 became robust to outlier effectively. The experi-

ments show that the proposed method can eliminate noise effectively and improve rate of recognition in classification.

Key words: dimensionality reduction; absolute distance; robustness; Euclidean distance; classification

0 3lF

Wi Ak 2 o3 BT s AR50 1) P R — | R Ay a4 K B v
A EARZIUARE B HEE 5 FE AR THEIE . BEER A ST e
TR e A i A SRR GE 2 ], SR BOBR AR h 8
PEAF S, T B0 A D T Vs ) 4 5 T M )

RZREAETT AT LA G A M IR R . P F2
43437 (principal component analysis, PCA™ ) F128 25 31 91 43 #F
(linear discriminant analysis, LDA™") W F a0 (14 28 MR 4 24
o PCA JoRIFAE 5 098U S 09 07 22 38 B iR, B0 5 188K
PRI, TR 8 T JC M R R 2 5875 s LDA MK S 45048
AN R R OR AL A] B R /MR A B RS , LT T
BB R R . T — 2 S B , e R AR [ i SR AR R
JRITRIEAR | X S Jr e AE D 1 AL T 27 >0 0125 T ik R ) Y 5,
ISOMAP ' LLE'*' | Laplacian Eigenmaps,LPP % H rft LPP
S B A LR R P S TE R AR 1 [R) IR RE A8 PR R 5 dle s Uit
TE ERYSRIOC R, TR SEREAESAIE b, TSk B 88080 i 2 [H] 1)
ARBLE (RECRS ) I, 30 (5 P 0 R B B 8, A1 Dy it B 1
STV B TE— RE R R AR S e TS S AR
RLRE o HR Ey TR RS (R Jr TSR T M R R B3O B 4 11 52
Wiy , 35 PCA | LPP SR T MEAR 22

T 42 PCA (LPP S5 L B Mk g, T LAl it — 2 1
etk , F] Manhattan EE%W %% Euclidean EEE{W SR 3

FEHHEA: 2011-11-04; {&EIHHF: 2011-12-12
8130 B ( BK2009067 )

FEFN Y L-norm FAL L2-norm™ [y fi{i% . Manhattan i 8 R 43
TR 7 A 0L, A A R T 0 B R AL T PCA-
LU0 CLPP-LIY iy LPP R TG B i , DR i SCik [ 12] 42
H T SLPP FTF 83 LPP 7545 26 BIA7 B ) B0 48 1 4 i 1) 1
fito [AIFE SLPP /&3 F [2-norm A, AX CFETF Ll-norm M3k
SLPP, 42 T SLPP-L1, Jf: FLWF5¢ SLPP-L1 75 0 M fig J 1
A

1 LPP-L1

L)LPP  JIZREESE X =[x, 2] e RV, Hx, e
RUMREFA ARG U= [uy o u, ] e RV FROREGHAIE
u =argmin f(u) :argming(ur"xi - ur]‘xj)zs,-/- (1)
u w0
s.t. u"XDuX" =1 (2)
FLr o SRBCE A 2 IR AR AR 52 1, 3 il A s = exp
—x. 2
Al yimize o, - 3,
2)LPP-L1 G| ARt d; =1 —s; >0, (455K G/ ME A
AT R B B )

N
u = argmax f(u) =argmax2(uTxi —uTx,»)zdL/» (3)
u u i, K

BERFAT LS A L1-norm , [ J5U5% 4k

(

N - -
u=argmax f(u) =argmaxy, lu"x; —u[xl-ldil- (4)
u w i

E4WH: BRAXAFELTBF B (60903100, 60975027 ) ;i # 4 B KA F ALK

EZEEN: RAEF(1987-), 5, L BEHA, ML, 2 BB 5 @ A B 2 S 1A (qijieail 23456 @ 163. com) ; EEFI (1964-) , F , iz 4 MA,

B F, ERAR T QAR PR A LR AEDELF.



- 1642 - H o E B R %29 %
SR () TR s.t u s =1, L fals =t (13)

2 SLPP 5 SLPP-L1

2.1 SLPP
LPP 2 —Ffiaf Wi B () B 4 Jy v, 6 1 200145 8 i B 2
B, PTRERCR AR 22 . BN A AR A5 AR T, th F LPP (1)
JE AR R B AR TSR IR — i,
LPP [ B AR PRE 0T LIVELL T 43 #7
%(}’i _}',)ZS” =B+W=
IZJ_(%-—9;»)QBU+§(y;—yj)2Wij (5)
5,/ X 1 X J%:]:Z:Iﬁjgé
B, ={
0 HAh
S; x; Fl x; J& TR 2%
-
0 HAh
SBARBR RN WG 9B R 45 43 FF , iz S AT gLk ) —
R 1 50 H 6 3T R A, AN [R) I T P 5 4 O R A, B max
szf (yz —Y; )ZBU
%(%‘ _yj)ZWijo
2.2 SLPP-L1
M\ SLPP () H AR pR%X 0] LI i, EATS R 4 FH A9 J2& L2-norm,
A A ek SLPP, A5 [ A L1-norm,,

1
%(D’i _}f/)ng,' 7%(“”‘; _“ij)2Bij

3
=

X LA SLPP A T AE

) 2y T ; ) -
%(};—}’/) W; %Z(arxl—arxl)zww
i

T B T T T
Sa wix;a—2a xiBljxi a
i i

P . =
Ealxil)ﬂxi[a—z,alx-l}(/ xia
i i

g

a'x(D? -B)x"a _a"xlPx"a

a'x(D" - W)a"a  a"xL¥x"a ©
TR (12) 565 T
max a"xLBx"a (7)
st "2l Ta=1 (8)
A U=xL"x",V=xL"x",
Xt U RN V5353647 Hess 43 fif vl IG5
[P,Q] =hess(U)
PQP" =U
U=PQP" =P(Q>)TQ2P" = (Q2P") Q7 P"
P =a" (QTPY) QTP a = (QTPTa) QY Pla
Bz
[R,S] =hess( V)
a"L"x"a = (STRa)"STR a
(7)) F(8) AT LA ) :
max || 0TPa | 9)
st || STR |, =1 (10)
Gl — 8T
max || QTP"(STR") a5 (1)
st s =1
5] A L1-norm HE0 AT LIAS ]
max |QTPT(STRT) 'l (12)

St JE 19 SPP, 58 @45 & Ll-norm B 2EAS BAE, L3t
I R A P O (LI B o THIFH S SR E 5 SPP-LL 1)
PUMRPERE

3 XBHERSHM

3.1 XIE1

Mt fa] 5 (9 T 6 GRS , o 4% 200 4> 4k mi o IR P 2,
LPP il SLPP 48 “ 4 i B 31— 425 0] o 2F — 1S i
AIRESN T, SRR A SRANIE] 1T 7R 5 5 20 S A S A 0 A
HE, LRARME 2 P,

10 101
8 | e 8t :
6f == 6 =
4 4t
2 2t
0 i : 0
" el 3l <N

4 2 0 2 4 6 810 -4 20 2 4 6 8 10
E1 TIRAFRBIREN F2 HIRAFEREBIEEN
1 RA L S2B 0] AR I, YA RIS HE 5 S i B, SLPP B35
BHER T T 432 T LPP HIA T,
TE 3RS 1 REA |, %) SLPP I SLPP-L1 BEATXT He 5256 o
S — 2SI A R, MR Y 2SI AE P AL B 3, S
IRZE SN 3 BN, ML o 2 H, 4 AR B
B TSI AN I R R T R 2 DR B B A — E R I
3, BAR SRR 18 ARk BF 5T AR L i 5 SLPP Al SLPP-L1 5%
AR KN, 4 AL S HEA T 2R, SR 4R 1) R
b,

-6 1 L 1 L |' 1 I

4 2 0 2 4 6 8 10
B3 ARAEWHEEEEREBRER R
h T T E RGN 5IA
A= w—wo [/ [ w | +1b; =bg1/1bo (14)
X T SLPP, F FTSAG R wo 1 b, , SR 221 20 IR 525

Ay > 2 l Y —1 > /]
fER—4, K15 Aslpp (wy,by) = %,; A, 7] B >R 75 Aslpp.u (wq

120 N s
b) =55 S A 1 WAKKIRLER,

%1 SLPP 5 SLPP-L1 #& mE7s b
FRFH SR RFEK A A
1 20 . 005 0.152 0.124
2 20 .008 0.196 0.165
3 20 .01 0.254 0.187
4 20 .02 0.342 0.248

3.2 ZWw2

FHH W1 segment , letter recognition | landsat satellite £ &
4, M%K% SLPP F1 SLPP-L1 JEA T E4E 5 i) Al ML ES R, LB 3l
S AR PR AR A T D0, 25 R & 4 ~ 6 FI o



%5

AR, S R AR ARG Yk

- 1643 -

HilE 4 ~6 ATLUA Y, LPP $ 238 KH AT, AR
BATMRYE T Bl et AT — € WP 3l e % 8L SLPP Hij i 19 2531
Oy A AR AR, T SLPP-L1 1) Rif Jig 25 531 43 A A8 A6 AR K, 36 B
SLPP-L1 #2 T LPP pHii et RELS

0 2 4
-5 . eﬁ,ﬁ 3 2 3, bt
$, 1 2
-10 Ao : 1
_15 o ! o
Bk BE
—a5le -2 -3
-30 -20 -10 0 10 0 -5 0 5 10 -20-15-10-50 510
(a)segmentBIiAE L KLPPERIL (b)segment$riEsE L ISLPPRIL  (c)segment s L IISLPP-L1383%
100 1.5 4
0 1 + 2
2
~100 . é’“’ﬁ\ 05 y & o
-200 o o8 - o
& -0.5 00 i
-300 1l . -2
—400L° -15 4

~800 -600 —400 ~2000 200 210 -5 0 5 10 -15-10-5 0 510 15
(d) % Fisegment¥iRE EALPPRI (e)Werse RS ERISLPPRI (DWRFS: BiRg EAYSLPP-L173

B4 Segment$i3E£& FLPP. SLPP. SLPP-L1435XTH

25 15

20 10 ‘
15

10 ’

5 0 4

0 -5 ‘

-5 -10 -10

-25-20 -15-10 -5 -10 -5 0 5 10 -10-5 0 5 10 15
(a)letterReg AL F AYLPPETE (b)letterRegti S EHISLPPEBL  (o)letterReg¥itiBAE b AISLPP- 1230
5

0

-5
-10
-15
=20
=25

-30 -10 -10—=
-25-20-15-10-5 -0 -10 -5 0 5 10 -10 -5 0 5 10
()75 letterReg R FHYLPPRIN (o) M5 letterReg iiRR - HISLPPRIN MR letterReg iR b HISLPP-13:3L

E5 LetterRegt#E& FLPP, SLPP. SLPP-L1432&%tH

10 160
5 140
o 120

100
-5 80
-10

60
-0 -5 0 5 10 6—%00—100 0 100 200 -200-100 O 100 200

(a)Landsat#EEE b AILPPRI (b)Landsat ¥4 FAISLPPEI  (o)Landsat$iiESE L AYSLPP-L1H]
10 -60 180
5 -80 h‘g
0 -100 120
-5 -120 100
-10 -140 o 3 80
-160L #=" % 60

-15 -
-10 -5 0 S5 10 -200-100 O 100 200 -200-100 0 100 200
()Y Landsat B4 EIMLPPABL (o)W LandsatitiBHK R ASLPPABE (5 LandsatBiiBSE b MSLPP-LIAIL

Fl6 Landsat$f(4i4 FLPP, SLPP. SLPP-L1432%t i
3.3 I3
M Yalefaces JEHF TR E A K 11 5K B8 A, BMR KN K
64 x 64, 40[& 7 IR .
plelelg oo/ ororele
7 Yalefaces AJAEZAR
BN 8 sk BB R VE N UIZRREAS 0 11 3 Tk IR
FAERDREEAS, YN Zidt A BE DL L HR 20% 1 B8 R 42 e 14 8
AREEIM A BBHLIE P | fe )5 E 4T 2 RS2 56 10 5% SLPP Al SLPP-LI
LEP BT I, 45 2R N3k 2 R
e goroem 2 29
FEl8  YalefacesHFEHLYE S B A AEAS
Horp d S IRBUFFESL, B PR R AR R, SR BN FRAE 2L
AREKRZ . SLPP-L1 {EHiMEFS J5 it T SLPP A3,

%2 SLPP &5 SLPP-L1 ¥R 5Zxt L

SR FEL T3l 4/ d SLPP SLPP-LI
1 7 0.84 0.86
2 7 0.82 0.88
3 5 0.72 0.80
4 4 0.70 0.76
4 HRiE

RO AT W B R B AR B A S Ll -norm fENARZE &, (i
R A BRI BT P R . STIR 25 IR, B 2 TR e
SLPP ,SLPP-L1 (¥ REAEHL M 75 , 2230 e Bl AL I 7 T 44l
RBP4 S Ll-norm [ — eI 20 F1 B Zh 22 61 A
FH 5 F SLPP-LI 94 S . 41Xt SLPP-LI [ 528 HRH T
JNFEAS B RS SLPP-L1 (1936 Q3 AR AR O, iR ¥ fiff
FHRFEAEATINUE , J5 22 T AEH 0 3501 3 AT etk A AL, A
INPGE R TERREARLE EIEA T ISR -

% ik
[1] CHEN Fu-bing, CHEN Xiu-hong, WANG Wen-sheng, et al. The

generalization of PCA for human face recognition| J]. Computer En-

gineering and Applications,2010,27(7) :34-38.

[2] HAO Hong-wei, ZHANG Lei. Face recognition based on SVD and
LDA [J]. Application Research of Computers,2007,24 (12):
377-379.

[3] MENG De-yu,XU Chen, XU Zong-ben. A new manifold reconstruc-
tion method based on isomap[ J]. Chinese Journal of Computers,
2010,33(3) :545-554.

[4] ZHU Ming-han, LUO Da-yong, YI Li-qun,et al. Incremental locally
linear embedding algorithm based on orthogonal iteration method[ J].
Acta Electronica Sinica,2009,37(1) :132-136.

[5] ZHANG Du-zhen. A general survey of locality preserving feature
transformation [ J]. Computer Engineering and Science,2010,31
(1) 80-83.

[6] LI Jun-hua, PENG Li. New approach to facial expression classifica-
tion Manhattan distance[ J]. Computer Engineering and Applica-
tions,2008 ,44(2) .74-79.

[7] SHANG Zhen-hong, FU Xiao-dong, YUAN Mei-yu. Line detection
based on Euclidean distance [ J]. Journal of Computer Applica-
tions,2008,28(1) :177-180.

[8] FEI Yan, KRYSTIAN M, JOSEF K. A comparison of L1-norm and
[2-norm multiple kernel SVMs in image and video classification
[ C]//Proc of the 7th International Workshop on Conten-Based Mul-
timedia Indexing. 2009 :7-12.

[9] KWAK N. Principal component analysis based on Ll-norm maximiza-
tion[ J]. IEEE Trans on Pattern Analysis and Machine Intelli-
gence,2008,30(9) :1672-1680.

[10] DONOHO D L, TSAIG Y. Fast solution of LI-norm minimization prob-

[

lems when the solution may be sparse[ J]. |IEEE Trans on Informa-
tion theory,2008 ,54 (11) :4789-4812.

[11] PANG Yan-wei, YUAN Yuan. Outlier-resisting graph embedding
[J]. Neurocomputing,2010,73(4-6) :968-974.

[12] SHEN Zhong-hua, PAN Yong-hui, WANG Shi-tong. A supervised lo-

[

cality preserving projection algorithm for dimensionality reduction
[ J]. Pattern Recognition and Artifical Intelligence 2008 ,21(2) .
233-239.





