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Progressive rotation-invariant texture retrieval based on inter-scale
dependency model
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(Stule key Laboratory for Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University Wuhan 430079 China)
2) ( Remoting Sensing Colleage, Wuhan University ,Wuhan 430079 China)

Abstract: During the traditional wavelet rotation-invariant texture retrieval algorithms, the exiracted directional information
is limited and the inter-scale dependency between the coefficients is ignored, which affects the efficiency of retrieval. In
this paper, the authors propose a novel progressive rotation-invariant texture retrieval algorithm based on inter-scale
dependency. Firstly, Log-polar transform and Non-subsample Contourlet transform ( NSCT) are combined to acquire
rotation-invariant multi-scale and multi-orientation coefficients, then generalized Gaussian distribution ( GGD) model is
used to extract the global structure information from low-pass coefficients which can be employed further as coarse retrieval
features. Afterwards, the Non-Gaussian Bivariate Model is employed to model NSCT coefficients inter-scale dependency,
which can be used as fine progressive retrieval foundations. Finally,the performance of the algorithm proposed is illustrated
by experiments based on Brodatz standard texture database. Compared to inner-scale model GGD based on wavelet
coefficients retrieval algorithm, our method provides better efficiency and accuracy, which is proved to be an efficient

rotation-invariant texture retrieval means.

Keywords : inter-scale dependency ;rotation-invariant texture retrieval ; bivariate model ; Log-polar transform ; nonsubsample

cntourlet transform

%5 H H#3:2010-04-06 ; & [B] H #7:2010-10-11

EHEW B [ R E GRS (973) 31 H (2010CB731800 ) ; [ 52 5 5 AR FE 4 Jig 115l (863 ) 1T H (2009AA121404) ;5 [81 X
EARBRRAFE G I H (40801165 F1 10978003 ) 3 BUICAA AL T 24 (018 SCHE B 6@ 0 H 5 IR % 2008 AR AP A (& 1 +
4) 3 ERIIIH

E—EFRT ORI (1983— ) J . BN REE R TR ERE SR, B W SR AL L atsL,
ZWFET A R R AR B R ER H AR E-mail: xiangiangzhu@ 163. com,



ARSCHRAF < BT RUBEAR S ) T e AN AR SO PR it O 38 0k 1445

)
L
[l

Z RIS 71k HA Z 2R 205 I #AE EHR
G A FEAE AL s, BT E ) 32 B A T RS 25
N Al e I e Rl B W [ <O e
RN G w2 A5 R | Laplacian A28 7 SC sy i A5 70 A
PUA AR ZR B, 0 e 3 A8 4 R B ) A B ST
X—RHE. SR, X LR 32 R ) Gabor 43-fif |
AN A AT 1 R TR R R B RS J2:
M7 1Y, 1 L ELAT AR A A G AT PR gE it
RN T 220 RURE A S, 5 2 R AR e B BOR e
Bm T m B R ZR MO S P 1 4 A L AL
A HE SR ARRIERIRBE T, HATHF R B Z M a itk
IR KBEHL (HMT) R £ v A ) 4 (R 7
B R R Z SR BT/ N A R A /N A 54
KB 2 FTER Contourlet 2542 4 1L, To it 2
TE MG I8 R 5 1 T, 38 J2 7 R 0 2 05 )i
S A B AE A0 07 T A7 A SR RS

AR SC LA B ZR B0 ROBEAH DG ol % A, R
1 Contourlet A5 il | okt E A0 HL 48 B8 N AR 4
(AR R AE Contourlet 2546 (NSCT) # M RE £ )
I A5 J8 2550, SR S ) WU B ASE AU X6f NSCT A% e
FRBO R AHSCHE HEA T EAE, 4t — b 3 F RUEEAH
TR e AN SRR R B . IR Log-
polar 7815 NSCT 78 # M 25 45 1 Jr 2Ae i HL A5 e
AR B SO i, A 2R SE 98 0 K T Brodatz
B SCHRLPE | 55 366 /0N ol %) e S0 R 700 e XA A TR
(R XeF Ll S 58 B, AR S vk BB A o IR PELMGUE s 52 Tl
F4 [ st B A R R AE R B 2 B Tl s 8, B
R R

1 NSCT #To#ais R B X4

Lo PR T vk FE B AR /N AR | Gabor
AW 4 F Iy LA B Contourlet 254145 | Contourlet
HEeRBR Y S DX TR) A K T LU RUBE AR A K ST 45
¥, AT DL e LA R A i 1) O iR R 2 B
FH /D0 R BORE T 27 St 2k, se e 1 /NI 72 6 45
T HREEA BRJ7 ) b 3RR U 0y Jm FR 1 . ek o
BRI BT — MR TE 5 (5 3% e S 2 oy A B ) 7K
BT ECE R 1T, (H )& Contourlet NGRS

PR ANIE G AR SIS SCHL A M, 78 LAl etk (1)
NSCT(HE T R Af: Contourlet 284t ) A VE J-F-F AL 53
PrEYEA TR,

NSCT AU 544k 7K T Contourlet 75 #t 22 /33 |
Z N 207 10 B 3 D0, HERR bk LR i i
NGATARBIAS [F] RUEE A [R] 33032 14 52k v, iy EL A3 Bk
TORMEAE, AP RN AR R, AT LU A5 b T BR
Gibbs B4, Hol 2 BB 5 SO R 77 1) 1 34

1 2 NSCT 28 4/R 2 &, 38 o 3 2H g I 2% , &
A I3 Iy AR i3 AR AR Tl . B 2 R 4
g, R XA Ak 2 2k A UE I B AT . DL Brodatz
SO PP AR T G, R T RO BOR P A2 8
ANJ5 1 (% NSCT 53+ fife Jiz 1) 722 433 1447 AH S A% 4317
K2 2 D103 S EMGARBIERCR . B 2(c) (b))
PN RUBE AR 3 15 Stk 4 1 4155 7 9 F R
Tt 5 s B9 B ARG R BUR . & f) 5 &
G3 RS REEAF 5 791, ARG R EUE LR

N
R, = %im Zf<n>g<n+m> (1)
Ao =1
|- N G @, ()
Ay 1] N
1% a s 1 .
T )
Fiy (-m,—m)
(a) SEPL NSCT AR (b) FRAE Dy ) UE I 4
FEUEUE ARl 4548 AR5

K1 NSCT ZF#
Fig. 1 NSCT transform

SREERCH N EAHSC R B TG At T

N-1-Iml
A 1

Roy = 2o Zl S &xusm) (2)

A (2) Fras a0 Al (e B ag S e A RUBE A2
BB e AR R AR & EEAHVC R R . A
P n] L I A s 2 25 90 A SR A EE I 22 531
YRR B E 5 HA LB 55 SE I, i i
AR AT RO 77 1) 55 R R 15 5P %, HA 85
SREAHSCNE . 2 1 APl T SR R4 5 18] 1 A]
AR 5% 2R O RRE TR AR 56 R 5, 45 R B 7
F0.30 ~0.70 o ARYEGETE A b 60 W s
5 R R B RHELL T 0.30 ~0.50 J9SLAHK,0.
50 ~0.80 Sy RFAH I, NSCT 2% i 2 B i JUREAH 3¢
PR TS A E A G Z ]



1446 P EEZEIESIR www. cjig. cn %16 %
%104
1.6
—
14 A
e —— 3 =
REE—. /D7l s &( 12
=]
0
0.8
-150  -100 =50 0 50 100 150
REE= . /D74 I
(a) D103 JRf &R (b) NSCTAZ il () SO ) B AR S R B0 i K
2 NSCT &4 /n & K
Fig.2  Description of NSCT spectrums
#1 NSCT AEFHHEXEHSH
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Fig. 7 Example of texture image retrieval
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