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( Image Retrieval Using Multiresoluton Color and Texture Features in
Wavelet Transform Domain )
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Abstract

We propose a progressive image retrieval method based on an efficient combination of multiresolution color and texture
features in wavelet transform domain. As a color feature, color autocorrelogram of the hue and saturation components is
- chosen. As texture features, BDIP and BVLC moments of the value component are chosen. For the selected features, we
obtain multiresolution feature vectors which are extracted from all decomposition levels in wavelet domain. The
multiresolution feature vectors of the color and texture features are efficiently combined by the normalization depending on
their dimensions and standard deviation vector, respectively, vector components of the features are efficiently quantized in
consideration of their storage space, and computational complexity in similarity computation is reduced by using
progressive retrieval strategy. Experimental results show that the proposed method vields average 15% better performance
in precision vs. recall and average 0.2 in ANMRR than the methods using color histogram, color autocorrelogram, SCD,
CSD, wavelet moments, EHD, BDIP and BVLC moments, and combination of color histogram and wavelet moments,
respectively. Specially, the proposed method shows an excellent performance over the other methods in image DBs
contained images of various resolutions.
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2. BDIP(Block Difference Inverse Probabilities)
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Fig. 10. Query image (@) and its relevant images (b), (0),

(d).
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Table 5. ANMRR performance of retrieval methods.

%Metho& DB Corel VisTex Co%el_M ViSTI%X*M"
Color Histogram 0.4622 0.2637 0.4657 0.2680
Autocorrelogram 0.3480 0.1705 0.4054 0.2216

SCD 0.3574 0.2047 0.3649 0.2132

CSD 0.4040 0.1949 04310 0.2163

EHD 0.3849 0.6831 04272 0.7647
Wavelet Moments |  0.3669 0.199 0.4264 0.2507
BDIP and BVLC 0.2213 01193 0.3220 0.1930
Solor Histogram *1 03564 | 01704 | 03044 | 02158
Proposed 0.1837 0.0840 0.2165 0.1131

9@@)et Corel MR DB(Z# ()M 4% Aolgt
VisTex DB(Z¥ 9(b))9} VisTex_ MR DB(:Z# 9(d))l
A8 As Aol AHEA L J2EIRL
1.3%, SCD #Ha 1.6%, CSD B# 1.9%, Ze L E7d
233 i 6.2%, BDIPBVLC T 98%, 281 At
3 WS B3 33% 2 Corel DB} VisTex DBolA]
SotA JeEAT o|2FH 74zt g o2 ﬁ}/\
ste] Aot A E BEE AVE AT et L E
@273 WiE BDIP 2 BVLC EWE ¥
ZEZ F4€ DBEAAM AT At o
3} i FL B 7 vk 2y o5&
FEdto] Aghe o] &3 A WS
AME AT Ao|7t vjuA A &g
Iy 102 He] G4 ojAY FrAL g
Uebm, £ 45 27 109 2] g3l i BDIP %
BVLC RHE dhg Ze} eezmdzayd Wy Jgx
At el o3 HAd A
}

olE

10(d) de] FAur we
A9 Gy APEst 2 29 100 G99
e Al A BARRAN A e



2006 18 X583 =2X M 43 A SPEHH 1 2 65

<)

et 92 29 10b)9 18 10(d)e] 94
BDIP ¥ BVLC EWE Wiy ze cezdes
W RTh Abg oA e) A FHE0)
& E F itk ol AREHEE At PHS
¥ 2 NEE 7HAE e daAME
4E RYS & & Jth
Z+ S 3 ANMRR A%5S YebdAT)
Argr WHE o9& WHEC us] Corel DBelA
0.2785~0.0376, VisTex DBelA 0.0353~05991, Corel_
MR DBolAl 02492~01065, VisTex MR DBelA]
0.079~0.6515 &9 45S Yehlth. ANMRR ¥
A% Ak e el e g4 DB B theiA
= 944 DBellA o] A% xto]E BDIP 2 BVLC RHE
Wie Zet SEFIZ I Y] A zbold vl
oS B 4 glnh B A e g s
E /M e ¥4 DBAA b2 HERY A5 Aol7}
g 3A Yeds 2 F 3tk

wn of

[
2 1o do o rlo ox

W Hir

ol

Y

L.

N

=

Ir i

=
MY
r

(e
¢
ah
=2
X
rr
=
==
ox
H
il
i
N
N
ffo
2

mlO Jlm
o
O

X
o
~
v
h
[N =)
N
o d
2
=2
ol
Sl
R,
Rul

o,
Shid
1o
< i)
ox o
m

o
2
:g{a—tr_‘m

)
i)
= E o e o2 £ fo KO-

o &
o g

m 3R
H
X
™
At
o

o
=)
M
L
=
@]
s
=
o
ob

S 8
=
= o
4=k

g
o
3
M
)
Py

o 1E,
it
)
&

i)
o,

NIO I‘E

dm =
oX
it
o,
By
rie
(o mﬂ 0
_&Ld L oqe &
]
MN
e
2
Z
v
il
2

o rlo K
o
2
l

:{o H\j U}
o0,
k9
o
s
2
)

o
M e o
i
)
&L
¥ o2 |
kol
o
N
l-‘O
A
ui o
> 1o o
=4

Y

i)
ol
Jm
2

o 4
i)
2
o

= &
i
o,

o oX E oy §

o =

L 4 oo Lo

o & ogx oo 32
)

o

) Ol:]
[

|

k!

An)

Sl ol
ok

£

N

=

o

o2

ox

o

N
£t
oo
olr
o
&

Z o
Y
2
)

O off £ &
1=
2

=
o =

>
[l

2y O

m
=
oX
Ol
< 2 o gy C

1
i
o
b
by
i3
I
i
>
o
%
®u
ws}
= *
ol
EL m[o
z 5
O o
o ooff o3 ok &
(% omo & {o oTordh

of
o
8
=

>
k)
i
okt

(65)

[l
[2]

(3]

[4]

(5]

6]

(7

8]

(9]

HO
rok

g

D?,'I.'

M. J. Swain and D. H. Ballard, "Color indexing,”
Int. J. Computer Vision. vol. 7, pp. 11-32, 1991.
J. Huang, S. R. Kumar, M. Mitra, W. ]. Zhy,
and R. Zabih, "Image indexing using color
correlograms”, IEEE Proceedings of Computer
Vision and Pattern Recognition, pp. 762-768,
1997.

"TISOAEC 15938-3/FDIS Information technology
Multimedia content description interface-part 3
visual,” ISO/IEC/JTC1/SC29/WG11, Doc. N4358,
July 2001.

R. M. Haralick, K. Shanmugam, and I. Dinstein,
"Texture features for image classification,” IEEE
Trans. Syst. Man Cybern., vol. 8, pp. 610-621,
Nov. 1973.

D. Feng, W. C. Siuy, and H J. Zhang,
Fundamentals of Content-based Image retrieval,
in  Multimedia Information Retrieval and
Management-Technological Fundamentals and
Applications, New York, NY, Springer, 2003.

Y. Rui and T. S. Huang, "Image retrieval:
current techniques, promising, directions, and
open issues,” J Visual Communication and
Image Representation, vol. 10, pp. 39-62, Oct.
1999,

J. R Smith and S.-F Chang, "Transform
features  for  texture  classification  and
discrimination in large image databases,” in
Proc: IEEE Int. Conf Image Processing, vol. 3,
pp. 407-411, Nov. 19%4.

Y. D. Chun, S. Y. Seo, and N. C. Kim, "Image
retrieval using BDIP and BVLC moments,” IEEE
Trans. Circuits Syst. Video Technol., vol. 13, pp.
9%1-957, Sep. 2003.

S. Liapis and G. Tzritas, "Color and texture
image retrieval using chromaticity histograms
and wavelet frames,” IEEE Trans. Multimedia,
vol. 6, pp. 676-686, Oct. 2004.

[10] A. Vadivel, A. K. Majundar, and S. Sural,

"Characteristics of weighted feature vector’ in
content-based image retrieval applications,” in
Proc. IEEE Int. Conf Intelligent Sensing and
Information  processing, Chennai, India, pp.
127-132, Jan. 2004.

[11]JH. Permuter, J. Francos, and I H. Jermyn,

"(Gaussian mixture models of texture and colour
for image database retrieval,” in Proc. IEEE Int.
Conf. Acoustics, Speech, Signal processing, vol.
3, Hong Kong, pp. 569-572, Apr. 2003.

[12] 4371, Zebe] 3248 gmad 2 24 AgEAy



66 gloj2st e FHo Aot

A,

S ol &%
2004 12,

[13] M. Ankerst, H. P. Kriegel, and T. Seidi, "A
multistep approach for shape similarity search in
image databases,” IEEE Trans. Knowledge and
Data Engineering, vol. 10, pp. 996-1004,
Nov.~Dec. 1998.

[14]1B. C. Song, M. J. Kim, and J. B. Ra, "A fast
multiresolution feature matching algorithm for
exhaustive search in large image databases,”
IEEE Trans. Circuits and Systems for Video
Technology, vol. 11, pp. 673-678, May 2001.

[15] Jing Huang, S. R. Kumar, M. Mitra, and W. J.
Zhu, ”Spatial color indexing and applications,”
Computer Vision, Sixth International Conference,
pp. 602-607, 1998.

[16] T.Ojala, M. Rautiainen, E. Matinmikko, and M.
Aittola, "Semantic image retrieval with HSV
correlogram,” Proc. 12th Scandinavian Conf On
Image Analysis, Bergen, Norway, pp. 621-627,
2001.

[171D. E. Pearson and J. A. Robinson, "Visual
communication at very low data rates,” Proc
IEEE, vol. 73, pp. 795-812, Apr. 198b5.

[18] R. C. Gonzalez and R. E. Woods, Digital Image
Processing 2nd Edition, Prentice Hall, Upper
Saddle River, NJ, 2002.

e AR AN EE

’

IEREICEEY
20009 AT A
shp

51

2002+

A A}

20021 ~ 3 A AEYS AzF
&3} whabaAg

A2, AEN, HAFEBHE>

D g

2" I

al X
= =2

Hoe 9

[191 E. J. Stollnitz, T. D. DeRose, and D. H. Salesin,
Wavelets for Computer Graphics: Theory and
Applications, Morgan Kaufmann, 1996.

[20] A. Gersho and R. M. Gray, Vector Quantization
and Signal Compression, Kluwer Academic
Publishers, 1992.

[21]S. F. Chang, W. C. Horace ]J. Meng, H.
Sundaram, and D. Zhong, ”"A fully automated
content-based video search engine supporting
spatiotemporal queries,” IEEE Trans. Circuits
Sys. Video Technol., vol. 8 no. 5, pp. 602-615,
Sep. 1998.

[22] P. Ndjiki-Nya, J. Restat, T. Meiers, J. R. Chm,
A. Seyferth, and R. Sniehotta, "Subjective
evaluation of the MPEG-7 retrieval accuracy
measure (ANMRR),” ISO/WGI11 MPEG Meeting,
Geneva, Switzerland, May 2000, Doc. M6029.

| 4 5 71 (3319)

| 2003\ 75 o etar

A}

73 ) gt

: A A
2005'3 ~ @A LGPHILIPS LCD

A5 3t}

2005 QA3 8

DA, A N>

19783 A goista AT AL
1980 @=strle e w7 2 AAE G A4}

1984d g=erled A7) R AAF S AL

19834 ~ A A BEUSGA AR T Wy

119949 1€9~1996 129 I=FAE3I B AAE s A
219979 19 ~1998d 129 5T AxAdTI A4%

~20041 8¢ ARdistu ARAVIHFYH SFA

A ¢

2002 9€
2002 9€¥ ~2004\3 8¢ AEU TN BK21 FR7=UH
2005 1€ ~3A AT deolA AEY AZAE

20043 129 ~& A 2uld v A&3MAE AdFFAAAY AEdsta AR A YA
20053 9€~dA AUy ARALMLY

<BAECF @ FEAEY, GERF, 9E8F9,

=}

[e]

7} 3%

AFEH B>

(66)



