F23 8% H4H)

HTENMNRARSXRE
2013 4F 4 f1

ETERMGER N ERERER

HAR, KM, & &
(BZITLXF ©FELEIRFR, BE H% 710032)

OE AR PR —RE R R USRS R 0 SR BR P AL G4 A R E AR R TR 24 B 5 i 10, 42 1 T — ol 35 T SO AR AIE
B ERHE R B IR ER AR 7200 T PR B EMR IR R 25 I T B IE X Gabor /)N 38 S Y S0 ARy
TEFAT RS R ) SR B, T T — A2 RIEFZI7 IR A4, AL S B P 25 2 1 4 240, B 5E Xt UG AT
UEUE ARG AT SOAFIE AR I, 5 J5 6 1 7 PG T R RIS AT B R AR B B, e 0 Rl 5 3 W R IR R AIE , 11T
FF I — A EETFBEFFIER Gabor /NE SCHAFAE B BUS K RIFTY R S8, AF HEAT G0 F B SO R AR R R A i 15 )
BUR AT EURKGZ g a AR B e i i o i B 30 .

KR FRAR ; SORRHE ; B O RHE

hE 422 . TP31 SERFRIZAD A
doi;10.3969/j. issn. 1673-629X.2013. 04. 026

XEHS:1673-629X(2013)04-0107-04

Remote Sensing Image Retrieval Based on Color and Texture

XIAO Qin-kun,LIU Mi-na,GAO Song
( College of Electronic Information Engineering,Xi’ an Technological University ,Xi’ an 710032, China)

Abstract; Remote sensing image retrieval based on texture features and color features is proposed, for meeting the limitations of single
features of remote sensing image retrieval and the computational cost of traditional retrieval methods. After the analysis of the existing re-
mote sensing image retrieval ,the general frame of remote sensing image retrieval which is based on the color and Gabor wavelet texture
features are established. Design a group of multi—scale and multi—directional filters, optimize and select the filter parameters. First of all,
do image filtering, then conduct the texture feature extraction,finally extract color feature with color histogram for remote sensing image,
eventually in fusion of these two kinds of image features,design and implement a image retrieval prototype system based on color feature

and Gabor wavelet texture feature. The obtained color and texture features are used to retrieve image database. The experimental results
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show that the proposed method is efficient.

Key words:image retrieval ; texture feature ;color feature

0 31

Wi 7 328 J PG R P22 1 A DRI 185 A %o ke 1 5 4%
) 228 SR PR R A 7 DR T A 288 ) A 1) L 28 A > iR AF
fRDER R, S TLAE, 26 T N 25 10 8 IR MR I R R 3
AR 2 b A7 B AT SR

X T NS 18 RS HEA TR 2R 1 e WLEE T 43
BT BT 36 46 1 e PR 45, S B O mT DU LA A5 B, il dn
s, ( Color) JEIK (Shape ) Bk 40 B ( Texture ) 54511 5%,
TN IR AT A G, W X SRR 1 3R 5 EE
JE R R AR R A T AL 5, AT A 5 FH R = iR
BETESRIARARURE | I AR 4l R ABLEE 1 /N L A6 R 46

r#s B #1:2012-09-13 ; f& B B #A:2012-12-16

E£WMA . EHRKARPEE L% I H (60972095)

EEEY Y BI(1974-) B BIZEZ W55 J7 ) S 2h 248 DU 17 K
L EMGATER  XUKIIB (1987 -) , % i+, WF 5 )7 1) S 3k T PN 2 1) TR

£,

FRIATJLAFR 26T B — SRR ) S0 5, il
gl Sl PR RO R E & A T IRGF
AR o B, B — Aot i il A B30k FUR XA R Y
— R IE I, DR O A Rl PR 22, i U R ASCR AN 2
AREF o X TIX — IR, 7R A i SC 3 v i K B (B A 2
HURREARZS S 00T 06 M B R RO A TR

.

1 ZUEEFHERE

SR — RS ORS T 20( R JRE ke P 1 ] i B
FILBERFE , R B T W IR R 1w B AT B N TE R
PR S R ) SRR B A i SR A R R L 3 B LA &
PURHIE BEATRHIE SR U E 22 R AR T N A R S R 1B R
1 —> E ZE A I T U

FESCHURSAE 35 U 4 55 A DU B 7 3% SE T o i



- 108 - HEMBARS R R

03 &

B SR HTIR R BRI D RO R BTk
I AEAS TR i 2 FH 3 4 Gabor /N 2 3 1 28 e 40 it
B — N EE R SO O O R T
/NPT Gabor BRESABCARE pR AR, S 52 By 1] AR
JEAZS RIS IR
1.1 Gabor /NEZHR

Gabor /N A # W] LITASE 2 AE 2 07 10 22 LB | 4
BUE BRE# T B Gabor JEIY &% & FH Gabor pREUAE

BT LB MRS 51 Gabor /N AR #D
T4 Gabor PREUI TR AR .

1 1.2y : ]

g(x,y) = 2ﬂ‘_‘_a_xa_)exp[— 7(0? + ;f) + 2mjWx
(1)

2 2
G(u,v) - eXp{—L[M+L]} ,O =
2 O'IZL 0_3 u
1 1

Zwax;a“ _2170'), (2)

TEVEAT LA KL R BN Gabor BRI S0 BRERE AE 412 B
IF, P i A B RUBEANTR] B A AT LRSI 21 A ] R
JEN R EUR AR ERAFIE . g (x,y) A RESEeR KL 4
g(x,y) HEAT— & MHERE N4 5K M n] LAFS 3] — 2 5 AH
ML IE L 2%, BN Gabor /N

g, (x,y)=a"g(x,y),a>1,munelZ (3)

x°=a "(x cosl + y sinf) ;v = a"( — x sinf +

nw
20s80) 360 = —
ycosf) ; X

Hor o™ IRPER T K 2B H, X m A
n W (E A TR | 5 AT DAAS 31— 20 5 1) A0 RBE #R AN [+)
PR M ARl ¥ SIRRRE U, F U, 4 R E A
EATT R L BT K RE RIS 0 8 D 28 1 S 800 B ol

a-u ’ 0-1; o

o (e -1)U,
a=(U/U) W=U, o0,=———"—"
(a+1) +/2In2
(4)
2 2 24 L
o o, (2In2)°0, | 2
o, = tdn(ﬂ) [Uh - 21n(a) ] [21n2 - Ui:|
(5)

1.2 Gabor SIS AEREN

i g —IREE R 1(x,y) , RN w x
h,F Gabor J&i 5 AT LAR/R K .

Wm"(x’Y) = z z I(x - XooY — yn)g:,l<xo ’yo)

(6)

FEXANATF g;"(xo ’yo) A gmn(x() ,yo) 52 3 e
BT s, iy, R UED BRI AS o,
o AR R — R G B SCBERAE , W AR A =0 .

1
P =m0 21 W, (00y) | (7)

= TN W) -, (®)

B DB P A 0 RUEFIT S HOE N K=6,S =4
I, A T LA Gabor SCHERRAIE RE % 1 b 52 7 113
RFAE , B AR AR AR M0 B U, = 0.4,0, =

H1 K=6,S=4EkEMHEAR



55 4 3]

M ZR I T (0 RN SCHARAE A 18 R A (R A R - 109 -

0.03, 7/E W E M SEC T B 1 s (58— iR R i 1K
) o
B G 1K A AR s
d”m(l,K) — z 2( /"l'{ym _/"l’:[:m ) + ( a-:lnu B a’iu )
o olog, )

U(/,Lm”)
(9)

AR T o (w,,) Flo(o,,) SHIFEEAEEAE
B S (TR BRI Iy 25 RVBRE 7 22 RO 22

2 EREFEREL

TG b I 3 B R AE 22— 1 2 PR 00 0 (0 4
fiE, T ad 2549 RGB B AR ) m] 4 Y (0 22 2l 2R
PERY, I HLA B BT AN B — A b B e i b
ARG, HBEMFRR L L BT AA AT
VA HSV iR T HSV BB BUERE 5 A
DEARHE LERCAR AL, R A B B R S S Vi =
ANy AL, T — P L TR A B (e R A

R T s B RN R R A R R A S5
BB T, 6 He A 0 2 v 4 31 € ok
FORPEMG X REAE AT DLk BB A7 it 25 18] B AT HL Ak 2
HEIRE B, X HSV 25 ) 8 5e #1708 24 1 f 1k
SRIGFTE A, X R R E DR L, e
B SCHk LT A B 258 BE T, T LK HL S,V = ANy
S IS B S 0 AT A S 1) B Y 2 1R, OR A
(10) Xt HSV =zs [a]#EATE AL |

0 He[0,35] 0 Sel0,0.1]
1 He [36,71] 1 Se[0.1,0.2]
2 He[72,107] 2 Se[0.2,03]
3 He [108,143] 3 Se[0.3,0.4]
g J4 He 144179 (|4 S e [0.4,0.5]

5 He [180,215] 5 Se[0.506]
6 He [216,251] 6 Sel[0.6,0.7]
7 He [252,287] 7 Se[0.7,0.8]
8 H e [288,323] 8 Se[0.8,0.9]
9 He [324,359] 9 Se[0.9,1.0]

0 Vel0,01]

1 Vel0.1,0.2]

2 Vel 0.2,0.3]

3 Vel0.3,04]
yo )4 Vel0.4,05] (10)

5 Vel05,06]

6 Vel06,07]

7 Vel0.7,0.8]

8 Vel08,0.9]

9 Vel0.9,1.0]

Zead bR IR R g AR SRR HSV Y

Bz 853 K L, x Ly x L, DSHRUG X 23 8] 5 H
Ly, Ly, LAy 50 T HSV (4 3 MRS, L, = 10,
L, =10,Ls = 10 3 A LA (5050 (5 25 18] 55 4 R 20 i 1
1000 A ARMRLEIXE], H T AR B, S,V 34N
AT 4ERHER S L=Ly x L, x HX S + V,
ARAETE b 1m0 3 3 A 43 A ELAE T AAS- Y L = 10H +
10V + 108",

JIT LR T R 25 R R AT ST
741 1000 A —4EH T 1#

B 7 R AE A T B AR SR IO i — MR
BT R R e AN VRSP R A AR
PEIX =R . et R B 5 R e — > —ZE i B
PRALC

h, =% k=0,1,- L1 (11)
n

k FRBE AN L 328 B AU A0, 7
R SC A 1000, T3 SR P RO
I Hy = by by b ] SRR T B
AL T

3 REERSW

FH matlab i 9 E GUI FRLIF S T — T
B ERHE SRR R R TR RS, ARG
R DB G =355«

(1) FHB € 35 5 BEUXT G PE BE A T 4R AIE 45 L, X 22
O Z LR R TREE SR I

(2) H Gabor /MBS MG PR A T SO ARAE B,
YOO BLAG B 14 ] Fr R4 T SO AR SR

(3) W5 B R B F B AE T A 2 v ) BT A5 AR
PRI B8 AT TR R4 LA

FEARSZIG TR AR 2R SR ST T AR,
RAEPH T IRFE R R An, B2 fE 3 b
matlab JRFEAE GUI R E G REASE, B2 M
3435 HL,F9 KR A5 0 55— IR 1 R A s8] 5
17 W& R SR ke 25 A AR AL o

M 2 FE 3 Hha] DL AE b B RRAE R AL
FRRFIEEATT LRk BRI NG B .

P AP S 36 W B ) 6 RN SO R A R A T A
R ZER, fEHAR LR - #EE HR
B S SCHRAAE 176 3 AT A NS L e
7T FLAF LDk o 2 00 A5 R A 3 3 5 4 2% 1 PR A
FERORAENG B LR $E 2R 5 I W, R R
SEE A SRR T LK E 70% LA B %S P i £ F
SAEFEMI L, KA S T 20% 3 30% , X T2 (4
SRR A AR R RN E SRS T
B —SOHARE R 2R N T B R A R



- 110 - AP AR S % R 03 &

) tezhengtiqull

Cajpg | [ Cljpy | | By | Clljpy | | Mg

B2 Hl#&4XR

(2 En b o |

B3 FoOwkeR
PEAT SO AE SR TR I A B0 e R A | X R R AU B 42 GRER iR R 2 A B A0, 0 H 2 7 B

2 R T A AR W RO MERHE E RIS R b, 7Esig
B SRR R OGS SRR A i JBE i ) RUBE
4 Z5RiE 7 18, I HAR I 2R HE e AL Foan i 45 R B H

HSEER AT LAFE Y 25 T 06 A 0k A SRR AR 114 ] (T4#% 134 W)



03 &

<134 - THHEAE AR KR
PR AN 25 RFEACHE ], I HR X i Ah BE 4 L
TR n VR S B R &5 SR T 4
A1 RARR AR TEZTHAN LR LK
TR pioaillEes Jik g
97.8% 11.3%
93.8% 6.9%
e 3
RIS 80.9% 3.3%
68.7% 1. 1%
97.8% 16%
93.9% 11.7%
93.8% 6.9%
n 80.9% 3.3%
68.7% 0.9%
62.3% 0.8%
59.8% 0.8%
97.8% 11.3%
93.8% 6.9%
AAD 80.9% 3.3%
68.7% 1.2%
21.7% 1.2%
5 HRiE

CEMFSE T Pearson AHOC R BT IL R 57K &
SRREAT 5 Jm PRI B 0 J7 ¥ 1% 7 I AR 1] A R A
PEH AT S Jm P i AL R B, SE Ik TV 25 A
SR ML FR RS A PR (0, B0 2 34 40 fY ik
W S TR SR IERY o B, 4RI T — A Sy
HPE T RIE BB AAD, AAD L84 T — MR
PSR L, BRIV A PN 8 B, R A R 4 4 vh
Ha R e R, Bz S5 E R BE Y. ) KDD 99
WA ECRAE PIrE 1 S 50 R W H AAD AR #7328 8
It AT DAAR G 1l DX fh A i s 4 B A R pl I 80 ok
IR

Bk

[1] Singh S,Kaur G. Unsupervised Anomaly Detection in Network
Intrusion Detection Using Clusters [ C ]//Proceedings of the
National Conference on Challenges & Opportunities in Infor-
mation Technology. Mandi Gobindgarh, India: [ s. n. |,2007 .
107-110.

[2] Portnoy L, Eskin E,Stolfo S J. Intrusion detection with unla-
beled data using clustering [ C ]//Proceedings of ACM CSS
Workshop on Data Mining Applied to Security ( DMSA -
2001). Philadelphia,PA:[s. n. ],2001 :432-438.

(31 & fd, X0RWy. HET 3 o3 o3 17 i JC W S i A [ ],
HHAHLIFE 5 K & ,2004,41(9) :1474-1480.

[4] Nguyen B V. An Application of Support Vector Machines to A-
nomaly Detection[ R]. Athens, Ohio, United States: Ohio Uni-
versity ,2002.

(5] s, BRoER, 2 M. — i m ARG 0 P 245X
VEERSR [ T]. S 1 ,2008 ,28 (1) :82-84.

(6] M, 4 R ARKENRSE PRI ENITRS
BHELT ] FEALER 5 & R ,2010,20(2) :167-170.

[7] Cai Longzheng,Chen Jian,Ke Yun,et al. A new data normali-
zation method for unsupervised anomaly intrusion detection
[J]. Journal of Zhejiang University — Science C, 2010, 11
(10) :778-784.

[8] Eskine E,Amold A. A Geometric Framework for Unsupervised
Anomaly Detection; Detecting Intrusions in Unlabeled Data
[M]. Norwell ,MA , USA : Kluwer Academic Publishers,2002.

(91 M4, E/NE. H T RAE S5 A S ] ALY S8 Rl
[J]. A B 2741 ,2008,36(3) :99-102.

[10] R, FEHC Zougeit Bl o fr - Jg  J5 ik 5L
(M. b5 [ By Toll i Rk, 1997 :208-209.

[11] KDD[EB/OL]. [1999]. http://kdd. ics. uci. edu/databases/
kddcup99/task. html.

(E#&% 110 W)

fE R LIS SR 5 IR0 R R 45

B3k

(1] P2, Br dh TR EBO AL S 7 K 09 KGR A
FIPE[T] PR 5 K & ,2011,21(3) (142~ 145.

[2] M996 BT ZRHEE MG M EER R EARTTRE[D].
AL ARG R, 2006.

[3] Tumara H,Mori S, Yamawaki T. Texture features correspond-
ing to visual perception[J]. IEEE Transactions on Systems,
Man and Cybernetics,1987,8(6) :460-473.

[4] Young D C,Sang Y S, Namc K. Image retrieval using BDIP
and BVLC moments[ J]. IEEE Transactions on Circuits and
Systems for Video Technology,2003,13(9) :951-957.

[5] Khotanzad A,Hernandez O J. Color image retrieval using mul-
tispectral random field texture model and color content fea-
tures[ J . Pattern Recognition,2003,36(8) :1679-1694.

[6] Manjunath B S,Ma W Y. Texture features for browsing and re-

trieval of image data[ J]. IEEE Transactions on Pattern Analy-
sis and Machine Intelligence ,1996,18(8) ;:837-842.

(7] WA, PR B e 5. BT/ NN X SR GE T 20 P R R
R ARG T]. BT Tl K727 4f,2003 ,6 (3 ) :306-309.

[8] ZRULE. Z B Gabor NI ASH/E FR KT R R HI[T].
B 7R ,2011,24(8) :61-65.

(9] LML, FERUR , fI2hAL 55 JETIRAR M/ B AL e R 80
S AT E SRR BB E (1], W 127441, 2003 (5) : 765 -
768.

[10] Gunn S R,Nixon M S. A Robust Snake Implementaion ; A Dual
Active Contour[ J]. IEEE Trans. on Pattern Analysis and Ma-
chine Intelligence 1997 ,17(5) .817-821.

(117 TRBIR, 2230, JET/NB RS THR A 1 3 R 1R 3 i
[1]. 155 4b3E 2001 (3) :227-231.

[12] 2 O, BRAE, Bk 18, % SORARETE 2061 K B2k
T T Ot 5404 ,2002(3) :188-190.



ETHEOMIEREFER R SRR

E=r M, XK, s

== e Pz TR W5 B TR 22, Bt v 710032
% IR 5 R

YL A4 Computer Technology and Development
B 2013 (4)

A CHEHE: http://d. g. wanfangdata. com. cn/Periodical wjfz201304028. aspx

[HRREE. ...


http://d.g.wanfangdata.com.cn/Periodical_wjfz201304028.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e7%a7%a6%e7%90%a8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%b1%b3%e5%a8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%b5%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%ae%89%e5%b7%a5%e4%b8%9a%e5%a4%a7%e5%ad%a6+%e7%94%b5%e5%ad%90%e4%bf%a1%e6%81%af%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e9%99%95%e8%a5%bf+%e8%a5%bf%e5%ae%89+710032%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjfz201304028.aspx

