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Abstract The content based image retrieval method extracts the color, textural, shape features of images, which can be
represented in the feature space, with similarities among them obtained by some distance between feature vectors. Its ac-
curacy critically depends on the feature vectors, However,images in same class will have different features. This paper
presented an image retrieval method based on sparse low-rank representation. After the low-rank components of each
set was recovered, both the global mixture of subspaces structure and the locally linear structure of the features were

captured. The experimental results show that the method not only has a strong robustness to the unstablefeatures, but
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also has a good retrieval performance,

Keywords Content based imageretrieval, Sparse low-rank representation, Feature extraction

1 3l

REERTFREERSERMEARNREL R, GRS
FRERE R =4, ey b B GEHE BE Hr He  HEo R s B
FEGBEERITEIMETBATRIRA. BTFXEH
i B8k 1 (textbased image retrieval) £ AR B Xt B B 89 %
BEHITHRR, MARTFUHRETEREMAL 01, K8
FAETEHL HERPHETAS, FIUREENMGRRE
BRR .

THEVLRSE SR R RIER BlA . 808 B IR %
BiE R R BEREE, X B & Y R Kb ) BER
FRRBMERN S RIS AR BB EHER A
B R R AL A R FRIE 7T LI R R R P i B AR
XAAFE. EFHNAREERE R (contentbased image retriev-
aD AR BRI B R ORI B R ERERAE e
TEE BB E 19 B, R R AMX TR ERGEEEDE
BEFSHKMHHER . B TFRERMNRBFRE A M5

B H #9.2013-05-13  iR1% B#H:2013-08-15

1, BB S B R AT BR L B B2 A), (R A3 B BT
REE. XBBIYTREBGIGEENEHEL B2 AR
BEENMHERRH,FRAT X TENF G E TR,
SCHRCA TR R B SR BURRAE , R AT R I R AT B 5
R, R )ERBRMEG . SRS S HKEBIER T8
.
MAHRIZR AR R PR RS 2 S HARE
RO, XEARRERFELSEMEROERR, FHl4CRE
—METRARBERNERRRA L, ZEkEERAE
BYHEF G R REREAH. SEEBRGERTE
B ERAFIE B AR, Mo B R o B
o/ MEFD L1, 121 WER /ML, ¥R 1R 18 & [a) B b 8 1%
BRAEBE X, FF @ L B T RIS B H I F 3% (Augmented La-
grange Multiplier, ALMDRFIE %R, LREF BT
BEABIFMRRER.
A 2 PN BEBAFIEREG S 3 WIS M KB

| REHAT R A DA RS RBER T S TRXE

GRS REHTEA.

AIZER A RBHERES (61103070), B FBHE X RIEA (2012BAF10B1 2) ¥ Bl

B RIQ1981—), B 14, TR EBUCE ST  EREE (1980—), 5, YW, EEEFILT7 1 N ERE i B e (1982 ),

2 9HW, EEPR TR T R R,
« 302 -



2 FHERW
2.1 BEY4SE

KEBBFEERFH WL RGB =674, H RGBHif
SENHERE, AFEARMEE JEBE, ABRXMT
HSV giazsa i H 4B (B B a0k, H.S.V 3 M
BAIE M H 5 ARSI B R A B, HSV i
ZFRIEERAREZARGERNERD,

BESBE B AR A FeRE . Eel B 8.
Ho gt gy BEnBEhEaniks s eRATTER
RE S E A AR R RE R BT
RERA EHFOHMUENETRE-MHER R B HNR
fE, Hb, AR HSV B H P ER#ERE G FHEA
FEATE

ER Y BB R IE SR I SEIE B R RGB s X Fe b
HSV 43, 85 A F R R R F X BB HSV Bz
AT R AL A R 4R 16 G RFUE s FUREE v 25145
B4 h. BUZER 3B ER—1 I=16H+4S+V,1
REBEVEFE R (0,255], BEHBAT Voo (D=mn/N,i=
0,1,-, L—1, X EEHE M EF BT, 53— 256 4
B EE. B i FRKER, L ERKELFHER n &
RGP EAKER i MEESEN FRBRENEEE.
2.2 GBS

J —{#E (Local binary pattern, LBP)U) F§ FH#4iR &
BPEMEEAMESEEREENXR, THTRERER
AR AR BE AN AR S5 B3 AR 80, T LAAE Sy —Fh {85 B 380 8L
BRI

LBP R FHEEER LMEESHIP.LHEE 8
SRR F KB AT A, MR R P OB EREENTFTAER
W AER 1, B R 0, IR 41 M5 B3 —1 8
P Z SERIB ¥ ot RIS R B BT R BEN AR R E W
LBP{., A& 1 R, B 1 o =355 % 10101100, LBP {4
172, LBP BB ETUAR(DER:

LBP(x,y)=§s(pi—Pc)><2i D
1, 2>0
()= * @

0, otherwise
R, (2, DFIRBELIR, pe BARPOBRERE, p B K
SWEROKE. BEPZEREN LBP EHB/xR T HBEH
KESAHBR, Gt R SR TE LBP 8 H 3R, T DL
B8 7 B KRR XS4+ (B) LBP #3370 .

104 | 90 | 234 | 0 0 1
W48 4,
185 [ 145 | 161 1 1

46 210 12 0 1 0
(2) WHR4ER (b Z#mR
B 1 EAK LBPBFRHF

2.3 FARHHE

FARE WG SOHE BRMRL . &% SEE T8 Bi5
F F TR R A0 7T LA — 25 3 38 5 4 R 0 o 1 1.
Zernike FERET Zernike LU K IE XML R H, BA fEh% | 1L
BIAFRAZE TUR M/ DFR R B—Fh R AR IFAE
HRAS ., BB Zemike EHHBEATEHBERARN S
%, ATARA 5 Horss R E B R 4.

Zernike ZIMALEM A7 T EALE (2 + 5 <D W HSE X
WmF:

Von (25 3) =R (r) * exp(jmd) 3
s Ry (0 B FE S B P9 B LB — 41 IE R Z TR, Bl Zernike
SRR T, B iE LT .

z (=D (n—s! 2

er(r): E i<
S ety a=lml g,

5]
A H,n,m R Zernike BT BE»n HAEAEE , n— | m|
FBE, Hn=ml, SE—IEHRER » EEED m WER
f(z,3) s H Zernike HiHEFXMT -

="l s ) Vo (2 )

T
AT IREGRITHEH 10 By Zernike %5°1183) 36 4k
B A0 B R TR R R A .

3 HEMRREBRT

B BRI B B8 BRI, B BEXER . §
KRGHREREERNESE PR BEERTLURKER
BREARN FERR R . HEEHENNESZHER
BALFR B INR R P EaE I ELSRE T
[A—AMEIE T2 18, W R B B Fa RS R AR . A—1
T2 )RR BT A R R & R BOBE M R A R, B BE
ZESBIGEENTH, FEREERBHENFEREH
REBULR, R E S5 RAEE. ERRETBRR—%
Fig2Z R EHEEL BEKERPARERRZENH
PESRIE . AL SCER (106 B S B4 R (Jow-rank respresenta-
tion, LRROUY Sl B R (5 48 ) SEHE AR AE , B AR B HFAE

min | Z 1 < 421 E | 2

(6
s.t. D=AZ+E

Kb, D HERKHKIHEM B S, A BEEEKR D 8945
FFET S A FIENTAL, AT FERBERS 5% A

5. SEHE Z BN Z ] . = Sa (ORBENFRHAZ
Mo Lo EBRIEEYS E SR L BHZM: | Ell 0=
3. /SEG, DY (EG ) RARE EMEGDMTHO.

LRR )+ E HW R RBEE M B2 R T2 H 5/
¥, Rl E A 42 R R 75 O S R, {HL LRR X J5 3 0 7 gt 7R 4
RBU, SThR R BT B MR AE AR A KB R
At F—RERREIE N RA REBRESEN . R AR
HFF2 E B HEANBE RS, N RRRAERA SR
e, A= 30l B 6 % B H iR (Sparse low-rank Representa-
tion) A4 & B R AL O BB G544 «

min )| Z)) . +9) Z) 3] ElL2

s.t. D=AZ+E
b, | 213 FIFHER ARSI R 0045 E XY RO F R
5, FURCURI RIS Z T TR XA | Z ]
=312G,0 | B 1 AFRABSILERIOB A, R
DA SHERAHET S FECT T3 R ALV
min |7 +70 L1421 E e
s.t. D=DZ+E ®
Z=],Z=L

N

» 303 -



F BB () L b bR —A AR ALREE, 7T A R
FIKS B H T80 SRR A%, T B SCERC13 JIFSE R 1%
BEE, F?E@) HRR-5 T E B /IMU R R A TR«

[T« +2l LIi4+2A) Ef 20 +e(YT(D—

]IEZYYY

DZ—EN+r(Y (Z—IN+tr(YT (Z—L) +
SN D=DZ=El i+ Z=T i+ 1 2~

LI® )
AHLY,.Y: MY; BHAEBHERT, c BRESH. BH
IR EHRTFEMHH RS UBE NS 1. BRES
108 108 2 fib 3R 4 SR MBI E, BRENHE
& BARFERKE TR, SR 1 R F4E R EE B A (singu-
lar value thresholding operator) sk f#04 , 2558 2 3@ 33 SCER[15]
b ) 3K B AE 1B B 2F (soft-thresholding operator) 33K f# , 2 1
4@ ER 1] EH 3. 2 kK|, REXGWEMLE
(Z EDEBIRRERREBRARLS T HIFEHE:
V=DXZ" , {7 AR EFEPHRS, HHFRERGR
RPAECENERER.
Bk 1 ALMBEERFEHE®)

WA RUEES D, RBRE A,
WMtk : Z=J=L=0;E=0;Y1=Y;

p=1.1;e=10"8
While £ do
L B mss, B .

I= argmm— Nyl +7 71— z+% ) I &
2. EE AR EH L.

=Y3;=0;=10"% ;max,=10%;

L=arg mm—T‘- Ll 1+—-— | L— (Z-l—Ys) || &
3. Eﬁﬁﬂﬁiﬁ BHZ:
" — —
Z=Q@UDTD)TJ 4L+ DT (D—E) 4 21— Y2 =Y,

IJ.

4, liiﬁiﬁﬁ*ﬂ{ﬁ HHE:

E=arg mm— IEN,, 1+— | E— (D—DZ+—) (K3
5, E%ﬁ*ﬁ%ﬁi@?

Y=Y +p(D-DZ—-E)

Y:=Y:+p(Z-D

Y:=Y;+p(Z—L)
6. EFSH.

p=min(py, max,)
7. FITR SR

| D~DZ~E || c0<<le&e& || Z—] || cole& || Z—L || o<le
End while
W.2* =Z,E*=E

4 ETHENEARER

FICRABEET BRESBRECRKE, RARE -
BB R RS B R QUBERHAE , A Zernike SR RN BB ITE
REFAE , B (RSB IR L BIBRARE 15 B L AR 7S, R
JE A e S TR 16 B2 1) A B R, SR W R
BRI 4 5 T & B A RIS TER.

BRE RSN Q HFARIER Ve, SERRFE N Va
TR Vo BRSSO P, AR R Ve, 50
KFHAER VE JEARRHE N VE . BBFHE AR ARER, X
BB BE MR B B B R ZE
S P R R A 2R VLR ] D BEC L . A S B DL B SR

« 304 -

R EG B 8 (Euclidean)™* s B BARRAE 16 12t 2 8] HO BE Y , JFAR 4%
ARFAEREARMNEE. AAEEGQ SEETE KA
B2 (6] R BR ECBE BT «

d(P; @ =7 £V, —V,? (10)
R HRE R RS, FAR Q0 R RIRE REE . 2
BAIPREHAEAUE , 52 510 de 4, F1d, WHERFIIRR B
FERABE N -

S(P,Q=W.d.+W.d,+Wsds an
W, W, 1 W 2050 B,  SCH AT AR 50 400 B 85 B4 T AU A
W+W, +Ws=1, £—EKEREHRE, THHARRIFHX 3
MELATRE, LIAFIRIF R RBCR SR IEH LU
KA A BARUE B RAE 2 R

5 XWHERSHH

AT E LB AR 2 AE CPU 24 P4 Dual-Core 2. 5GHz,
WHER 2G, BMER 58 Windows? B3+ L #E4T, KR IF
%5 Matlab2009b, SZ 5 FH B B0IE 4 B M http: //wang, ist.
psu. edu/docs/related/ 3 ) SIMPLIcity & 4t 0 bR HE 8
£ SXULE AT 384 % 256 F1 256 * 384 19 JPG (R, A
FRE B O B R S 10 28, BREH 100 18, 3
A 1000 AL,

E 2 RARAEXIEN 12 B R#TRIAT 20 15 E
B, BEETE EANERIEGER HRAEGREE NG
R MNEIA N LT, MUBEKKED. HhE 2k
RERFAMRERRRNERE 2(b REAHE. 808 . F
AR 3 FAFAE (B AR IHRIE P RS AT B R R 1 2
() RAEF LRR BIBRAFE I B B AR A R R &R B 2(D
%ﬂi)tﬁ&ﬂﬁﬁ?é*%

Bz ARSI EBRRERILR

MEHE LR B, RSO ERERE 20 BRRBE L ER
B, MEREE R 100%, Il 2(d) Fim; B 7 B R R 1
A 10 BEBRARIER, R ETE R 50%, WA 2 Fix; f
F3HBERRERPE SBRBGAES, BREHEN
85%, INFE 2(b) BTN s LRR BB F F MR RERA 1 iHA
BAIER RHERER 95%, K 2(0) Fin., IERELE
BRI E T E. B EER  Zemike EHEA NS I
AL LR T RAE B B KRR 8 TE R .

R TR R R, R A B 5 SR 4,
SIHMBE R T LRI, RATHEERRITIMBRER .
BB NEGEDE—RER P REPLFER 10 BERE,
HxFREGETER, RS IR B BRE RN LA
R, BERHE LR

precision—= s—_f_; 12)



K, s H—REAP RO LEROEE , w h—KK
RUBHRRAMAMLHEREE . B3 pPgEERE
77 A PR R LA B A SRR ) 1 BB SRR (4, 5 1 90
BHEFNRREE. H-HEREASERNTEREEE
RELRMA ., HEFHE LR

rec‘all=s—_'i7) a3

v R T RS R B R M SR AE R B R B 1 R H
B. ZAERNESRXFWMERER . LI REERT. A
MK FAMEREE AT LR &, BT BRI AR
RUELREM, AR EENERRRE. EHRAZ2R
T . EEFERERERE. B4 BRTHAEAERY
BRIy 2 2 R B LR, B T E IR TT DIE
A S B L EAR PR SR ROR B — 2,

i
T
1
'
¢

FRLF AR LA F BE AR NG B AL AH
B3 FIgEsEERI

s X4 %
e XWISE
ES v

—.

10 20 30 40 50 60
FHEEES

B4 THESER-ELRHE

BRIE R THANEGER ISR SRR
i 1) BEAER R A B X Jo) B GR 7 SRR 0 IR R, A SUHR 1 —Fh A
WG ARBRHR B R AR R vk . W EREHST
Ret, B R BER A LB JEARRHE 25 B A
Biedihi iR 8907 B R85 E FRAE 72 ML R R R IR I R E AT
BHER. LKREVIAERTBFRERIER, TER
RAREN IR BARENE, FHERFTLER TS
IE) B/ DA BRI, KR T SRR IR A X PR R G R R

2 X X Wk

[1] Datta R, Joshi D, Li J, et al. Image retrieval; ideas, influences,
and trends of the new age[ J]. ACM ComputingSurveys, 2008,
40(2):1-60

[2] Han C H, SimKwee Bo. Real-time face detectionusing AdaBoot
algorithm{ C] // Control, Automation andSystemsICCAS, 2008

0 80 90

International Conference on Seoul. Korea, 2008 ;1892-1895

[3] Konstantinidis K, Gasteratos A, Andreadis I, Image retrieval
based onfuzzy color histogram processing[ ] ]. Optics Communi-
cations, 2005, 248(15) ; 375-386

(4] Zakariya S M, Ali R, Ahmad N. Combining visual features of an-
image at different precision value of unsupervised content based
imageretrieval{ C] // Computational Intelligence and Computing
Research, 2010 IEEE International Conference, 2010;1-4

(5] Hiremath P S,Pujari J. Content based image retrieval using col-
or,texture and shape features[ C]// 15th International Confer-
ence on Advanced Computing and Communications, [EEE Com-
puter Society, 2007 ; 780-784

[6] ChenG, Peng R, et al. Pallet Recognition and Localization Method
for Vision Guided Forklift[ C]// Wireless Communications, Net-
working and Mobile Computing, 2012 8th International Confer-
ence on Shanghai, China, 2012

(7] Ojala T, Pietikainen M, Hardwood D. A comparative study of
texture measures with classification based on featuredistribution
{J7. Pattern Recognition, 1996,29(1);51-59

(8] EmMM,ZEHH.BAH. BT Zemike GELBENEAER
WRAE ] BN 5 A TE ], 2012,25(2):313-317

[9] Wee C H,Paramesran R. On the computational aspects of Zerni-
ke moments[J]. Image and Vision Computing,2007,25(6);967-
980

[10] Lv X, Chen G, Wang Z C, et al, Grassmannian Manifolds Dis-
criminant Analysis Based On Low-Rank Representation for Im-
age Set Matching[ J]. Chinese Conference on Pattern Recogni-
tion, 2012(321) ; 17-24

[11] ‘Liu G,Lin Z, Yu Y. Robust subspace segmentation by low-rank
representation C] / 27thInternational Coference on Machine
Learning, Haifa; National Science Foundation, 2010,663-670

{121 Zhuang 1.S,Gao HY,Lin Z C,et al. Non-negative low rank and
sparse graphfor semi-supervised learning[ CJ] / Computer Vision
and Pattern Recognition, IEEE Computer Society, 2012

[13] Lin Z,Chen M, Wu L, et al. The augmented Lagrange multiplier
method for exact recovery of a corrupted low-rank matrices[J].
Mathematical Programming, 2009

{147 Cai J F,Candes E J,Shen Z. A singular value thresholding algo-
rithm for matrix completion[ J]. SIAM Journal on Optimization,
2010,20(4) :1956-1982

[15] Hale E T, Yin W, Zhang Y. Fixed-point continuation for 11-mini-
mization; methodologyand convergence [J]. SIAM Journal on
Optimization, 2008(19);1107-1130

[16] Nguyen G P, Worring M, Smeulders A W M., Similaritylearning
via dissimilarity space in CBIR[C] // 8th ACM International
Workshop on Multimedia InformationRetrieval. 2006:107-115

[17] LiJ, Wang J Z. Real-time computerized annotation ofpictures
[C]// ACM Multimedia Conference. 2006;911-920

[18] BWR,F&, T —FETRRFENRTE X FERRER
L] BRE I ARFEEM : BRRHERR, 2013,27(6):72-75

(L% 278 W)

[3] Hautamaki V, Karkkainen I, Qutlier detection using k-nearest
neighbor graph[ C] // Proc. 17th IEEE Int, Conf. on Pattern Rec-
ognition, 2004, 3:430-433

[4] Angiulli, F, Palopoli L. Detecting outlying properties of excep-
tional objects [ J]. ACM Transaction on Database Systems,
2009,34(1).62-74

[5] Richard J, Chris C. Fuzzy-rough nearest neighbor classification
and prediction [J], Theoretical Computer Science, 2011, 412

(42):5871-5884

[6] PandyaDH, Upadhyay S H, Harsha SP. Fault diagnosis of rol-
ling element bearing with intrinsic mode function of acoustic e-
mission data using APF-kNN[J]. Expert Systems with Applica-
tions, 2013,40(10):4137-4145

[7] Xu Yong,Zhu Qi,et al. Coarse to fine K nearest neighbor classi-
fier [J]. Pattern Recognition Letters,2013,34(9) :980-936

[8] #rak#e, & . DKNNS, [ [m 28 SUk R W F A a5 B i o
AR KESHRBEMRT] FEBE (ERBE),2012,42
(5):561-577

« 305



