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Research on Saliency Map Based Flower Image
Classification Algorithm

ZHOU Wei, WU Gang-shan
(Department of Computer Science and Technology, Nanjing University, Nanjing 210093, China)

Abstract: Recently, the technology of image classification has been well developed. However, most of the current study is based on
open fields, for coarse—grained classification, which cannot meet the demand for automated flower classification task. Traditionally, the
feature extraction process is done on the segmented images. But for the flower images with complex background, the image segmentation
is not always reliable. So proposed to use the saliency map to assist the feature extraction process, which could improve the robustness of
the system. And also discuss the method of combining different features using SVM classifier. Finally,executed experiments on flower
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image data sets, and comparative results show that the algorithm is effective.

Key words: saliency map ; feature extraction ; feature combination ;image classification

0 3 &
TRV, BRI K BN R LR
B BB TR E R, HER THARMB
BOARM R R, ANTHT DL R i 8 58 R B 4% Fh I 1R
(KIS EYF) HRERAFMERANHELT,
BAETERRELZHNE R HEWILEINT R
KR T M ER5 2RRE 5 T4 SR
AR, RMER BRI RE Y, EENATIF
TBCTU B B BE 4326, 3 BB AR 47 3 A R X 28 () L
XHRZ BT BBRIENT NG, ERE T
THRRIEE | ARFRBES RS, FH HF
MBI RIS 4 2 R A28 I 77 22 R TR
LA TAREN FREE EMBRHRESE, FHi, 2

Wil B 58 :2011-04-25 ; 48 F #8:2011-07-28

BSWA : BX B AR EET0H (60975043 ,61021062)
ERMs. A H(1986-), B, ILHHRBA, WLAKRE, FEH
RO HEVRE BESHREL, 5, CCF&R, TER
RGN B REER

FH RIS BRI RAEE R KR RA R AR
w2 T RRE AL RAERE - EHERE
o

BRIAFAFERILMGHRR LR, EH
RIBFFE R B FF KM VO6 A@™ ™ 1R
EFHEBRIBEF KB NUT IR 1 BRS
B2 FRAESREGS FHEREG 4 BB AR, EEUN
R SEBG AL BRI EE — R R R, Bk
RRCR I TR R R 2 B B, r BIBUR A S, &
KREFERB IS, BEEENEARR, SR AGEE
REBHAH, BREFEGTNE, FRPHORL LE
M EX RN, R TS M TR HELER
FRRMWEE RIS KRR ERRT R,

X E R TR TR BEESIAREFEE S
KEED, BT HANEBRASR R TEEX
TEEER#ERNN, XPERNBTETREEK
B B E ) SIFT RFAE B4R i , — 77 T B S AF AE
FREPRRAERS T 657 B X 43 88 07 LU, 55 — 5 T —



- 16 - HENEA SRR

w2 %

& R TR AL TR REAT 3R , T DA B — 2 B LA
MR ST S RO E R TT LA K B OB AT R
RS RGEAT T R, BUS T s R,
W T A kB S .

1 REEBEHR
HTiEEEE M RGEA — A8 o R 1 Wi A
W EERBEN G- T ABNE S
. XERFXONENER
WA B, B B8 B R AE AL B By
B R—Bk, RRAM A SVM
SRBZBTNEMFLHBEE
X5, &%, HED—ER
BER, REBERAFTESHIRER
H B B EARAE PR TR ARAE , 2
Ji Fl R A% 7 3 % PR R R 320 4T ik
B MTRETRTEAES . ik
BERRBENE1L R,

= —[=)

SVM 43738

Bl As¥hiAEisER

2 ETREERNESISERN
2.1 REEGAH

Itti 5 AR T — MRS MRER NIERY %
BREMEABEERASGT&FENRABRRE TS
RERR, FRKE BEMTEERXRIISFER, R
RO~ % B T B SR s R B R AR AE B AR BE AT 3
G REERLREHEHBBS MHMEEENNBER,
4k i Z 5, Wang SIB T —FMRIMBR M EREEHE
By 35 s Harel ST —FETEBEOMEDE
Al

XHFRARR Achanta S48 H3 i) MSSS B3k ( Max-
imum Symmetric Surround) "’ | 23 ZESHEAE B9,
MSSS B MBURAS NEE, EFFME RS ISR TR

SrEE R AN . BAARCRINE 2 B
UEHFER L ERIARBRRRSE, FIAE
FEERBUE BEWXIR, RV, A58 E KRR
o S FEREHE™ , (AR BE KRR EAE
BRI R R BEG , AN TR AV LR
BORAME, B, P BLHEGF R B35 E A B AR R L,
BEAT— SR B A AR AE P B 4R A

A2 MSSSHRMHZRFH(L.RE T.2%H8)
2.2 BifaiHME

FEREGWBEEE REBENWAEBIEZ —.
AR T IEAFAE , 20 R X B4R P 28 G 3 R 5
(BESERFASHIERSER X)), & X9
W, 5 TR Mok, B R B4 5 R E e
B UMASEABBRNAEE, BEFENR R4
ETERZINEBRG2ZRBYE, MA BRF LA E
Hox e Rmhrett, F s @i s R eeR
HERNEBER, /ML E RS e/,

Swain 1 Ballard B et 768 BB EH 5 BMEN
BB ENERTED  BEFaRL2E, Sitke
BIBAXEINNERERERTUSIBCE .
B EARXNT .

H(k) = —]V",(k =0,1,-,L-1)

Hep L RRAFHBIEXEILHE ,», REEHE
X[ k HEIREANELN BBRE SN

R LA BB A I B 5 Rk, K45
B R H RBGE RGN T, B e AR
%%, PR ERRREAE K, X8 mEHE

TR HE RB O 2RI ES A S BIRN XS, —

P A& S J i A 50 G S R TR o 1 S R P B W
AT BRI FROAGE RN, AHBEERITE
IR ES B, SR KB E RN, X
BAREZRERGEE, ANBETEREBONE,
RAAEFEEE. AEHREART:

H(k) = ZSM(k)/E Y SM(i),(k=0,1,-,L



$ 115

A 5% BT BEENEFERIBHEFR <17 -

- 1)

Hor, SM(k) RyEEGEKXIE & g E BEH.
2.3 BEPFE

SIFT f2 Lowe T 1999 4F-42.44 6 RSBAH-E B T,
HF 2004 EHFTTERAMNEBEMEE", £
Mikolajczyk X 24% SIFT 8F 7€ 4 i +# U B i d 7
PR AR A YRS L 3e e b, SIFT( R ALY RE ) B ¥
TELAE RIS HR T o LA BB ot ™,

SIFT 37— R R ERAFAE , & 3 60 2 MR 0 ¢
AR KBRS E M A B0 o SEBR b, SIFT Bk &
THRAERS : — R AR 208 K A W 28 Al — A
BT G IR I IR BB B AN AT IR R . R
B ER—AN3 BB K TR EAE, W
e 4 =4 BITHs (grid) ; B — LRSI ), B AL
39 8 8T (bin) , B B JFHA Y SIFT R TR —1 4 *
4%8=128 My, WRFEIE, XBRAX SIFT Bk
BB AR BRI

B3t LB R I, AL BRI IR SIFT 4 4E 5
FERL 2400, REFE L, FREAFEBREE R
JEHBEL, FBH Y — BB FRAL K ENY
R, N B RS, —RIEE XEEM
SIFT EH & SHERRAR LH, PEE W B
8 AT B X B SIFT &, 4 T B sk 76 77
FHIES XA . 556 E M, 5%
EUREHTERABEAR, ATELREN, €45
J5 B PRI ) SIFT 5 2 K 2 3R T 43 17 4 1
HEA B, B B SIFT o i 500 7 5 4
FAEIBOR .

SIFT 454 A BB L 3,

B3 SIFTHELRERAREB(L: KA
v RERR &5 FRR)

SRERA T 1 R AT 4R 76 IR B 4R b HE A7 D4 X I A

W, % F18 B A9 B AU N I 3 A B9 35 18 2R AT 2o B

B, RJG DU IR B e B S SR SIFT #3R ¥, X Rl

BB EAR AL AEMEA HERR TR

B R B AR AE A, T LAUEAE A 8 B REH N

RS RAFTE B B RYHFAE £ LY B B FEAE A A 58

HIHREE ST . ZJ5 R HET B W AT BoW ( Bag—of

~Words) &5 T | Y 45 g 45 A BB F IR WIIC %
WEFT RS EmE,

3 ET SYMASHHIMESH S REE

SRR (SVM) B2 B — 3 K M5
RBAR ', ERHARA RGeS,
WS KRRR (T EHF IR RS %E)
R TR S BRAUA.

SR 16D SO REE R A3 7 W R EL A B AR
HFE DFBE AL — RO AFAE ) BOR o WA, Yl 25—
AE TSR HOT BRI T B X AR
EMEEE . WIS 6 LB 5, TR
SO HBER 5, BT LU R BUIAR L &, T 2. 2
B RS

BRI 722, W7 P R 1 08 i 47 4R
A" BRA BRI TR

K(i f) = ZB,eXp( /.c;xf(xf(z),x,(J)))

He, x,%%?ﬁ{ﬂif E‘JﬁﬁEl"JE By RFFIE f AL
Ho x(x,y) BREHE My Chi — square FERY, ik

ey (ER) —y(R)?
BRIl () = B, LRI R,

K(2,y) = exp( - gy (%,y) ) & Mercer ¥, PRIt 14 2%
HHGRG I KL f) R Mercer %, S8 u, BN
B VIGRERE Y BB P HEmEE" . EFR
E B, B AFME N TR ENERAR—3K,
BUMRRENER/GE—EHARE, RANT &L
B35 — KN ZRAHRL Y one — vs — rest 533538 , % 3] B
B M AT A BAR B, 4.

4 XRERRSH

AT BT LKL RAXT 4, R VGG /N
17-flower 4B . BPEE
a1 17 FAR KT, B4
MAETH SO WE A . BEHLA
BARAHE 70 BE A ER
VIGRER, BARK 10 WA 15
HWRE, —®{RIHT S 4
LW, AL RAEBEE
75 B (Color) ;2 JRE H R B SIFT H#4E & (SIFT) 53,
HTBEENMAB 6 E T E (SM Color) ;4 BT 8
Z B UB#Y SIFT 454E f (SM SIFT) ;5 BT 8 FE K
hnAR T B A5 T B E E A 38 Y SIFT R 4E s A
%58 (SM Color & SIFT) , RGN A AR HER
RINFE1Fim.

M BRI EE R AR AT ILAME58

(1) ¥ 83 K5 ABE H 7 K oS0 428 B HEw
AT, BLHIXTE RRAERE T R HER.

(2)FHERE SR MEHRR AR YR, B






<22 HEAERSRRE

B2 %

LR YEMY totals—money B ILEHANE 4 Fim.

(a) BT b)Y H4T

%'Ji%ﬁiﬂiﬁi’”ﬂ%ﬁ%%iﬂimﬁj ERSIHEERK

B4 HAHIHIAT (4854 )otals—money & LA B

MEAFUEH, REAERE S THMES THER
T ERYUREERK, AEERED LG, RGN to-
tals—-money FFHEH, XM H—~A B EH UL T TX
FHEBMNERENE, P THOREREFARKTIHEE
i

X B Rl A

1) Pk AR B AL R 45 R TO AR FE P 4%, FLBE A2 A R
MRS

2) EHRPFHMBAMERNERYRBR, LHE
EWHFERB

3) AAEREAL 7 4 TR, B R B
PISMERIL, W BB RB R,

3 GXRIE

Xt WG R LT MBS LR BT AR B
PAR =N SR BB S ek, IR BN R 2t R GBI B 5T
MR RRE , SCH LA CAS B R HL A, B L &R
REBL S RIS & MRIT 7SR B ECHO BERY
R ERE R GG, e R IR R
WALHLRIAER,

BSR4 R

ZRBEARBI RS SRR, UERAR AR
FARHE R R A TIRMEA TS, 2 RS
TP BE N ST L B BRI SR REBAR
A, ZPARGESRENET LR HPBIENN

[2]

(3]

(4]

(5]

(6]

(7]

[8]

(9]

(10]

(11]

[12]

ZH,AEERENH EFEZEBRE
SEREN AR B0 B E R IR N B0 B
MG EFT, HAME RN UY BOR 5
B R R B SERT R RGEAH

$X W

(11 M %.,% W,kEE % =LEHSS
HRARIF S AMEEL R 55 A
(3. P EE A%, 2006,14 (4) . 128 -
133.

XEk4E, B F EBEACSFIERSEALNAFRI]. b

EHRIE,2003,23(2) :91-95.

R, TRE UEBHSERKK AL NHPR

(1], BB 5%, 2007 ,24(7) :73-75.

WEE BT AR RN WA R BRI

7O R A4 ,2010,32 (1) 122-126.

BRFH%Z. ARARGHEBEMIM]. LG LERRBEH

WAt ,2002.

T 8], %A% RECHERCFMENZE agent (FEB

2031, SHEHL RBIZ, 2010,27(8) :3002-3005.

Lomi A,Larsen E R, Freeman J H. Things Change: Dynamic

Resource Constraints and System-Dependent Selection in the

Evolution of Organizational Populations [ J]. Management Sci-
ence ,2005,51(6) ; 882-903. )

Zhai E,Shi Yongjiang, Gregory M. The Growth and Capability
Development of Electronics Manufacturing Service ( EMS)
Companies[ J]. International Journal of Production Econom-
ics,2007,107;1-19.

HEY. £TF CASHRMA W ARFEANHBEID]. X
AL Dol K%, 2007.

March J G. Rationality , Foolishness , and Adaptive Intelligence
[J]. Strategic Management Journal ,2006,27 ;201-214.

B S A RBA O AT B E AR OTHE B S PUE
[ D). 285 : M K2 ,2005.

REGE, L2 2N LERSSEREREHER
[J. AR (RELA GTENERE KRE),2004,14
(3) :80-82.

B T e S S S S R e e e L e T S SoT o

(8% 18 W)
cognition. [ s.1. ]:[s.n. ],2006.

[13] E¥A, 8 X FAETRERT LT XHE R ER
sr3(1]. FEER AL ¥R ,2010,15(4) :607-616.

[14] £+ &.FRE, TH®R,F. SVM ATETARMARE
BArRMRERIT]. TP ,2003,26(10) :1261-1265.

(15] BE WA.BE #. BTIHFHENM -EHIRBNSE
AERA D7 [3]. THEALA A ,2009,29(3 ) :833-835.

[16] Bach F R, Lanckriet G R G, Jordan M 1. Multiple kernel

[17]

learning, conic duality, and the SMO algorithm{[ C]// Inter-
national Conference on Machine Leamning. [s. 1. ]:[s. n. ],
2004.

Zhang J ,Marszalek M, Lazebnik S, et al. Local Features and
Kernels for Classification of Texture and Object Categories: A
Comprehensive Study [ J]. International Journal of Computer
Vision,2007,73:213-238.



