DEBEris

=& 05-30-9C-11 S E N3] =2 2] *05-9 Vol.30 No.9C

= = = =
et 3 gelld e A3 54 Al o3 A
Aad A G Yk, A T T, AR 3 F Es

Image Retrieval Using Combination of Color and
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ABSTRACT

We propose a content-based image retrieval(CBIR) method based on an efficient combination of a color
feature and multiresolution texture features. As a color feature, a HSV autocorrelogram is chosen which is
known to measure spatial correlation of colors well. As texture features, BDIP and BVLC moments are chosen
which is known to measure local intensity variations well and measure local texture smoothness well,
respectively. The texture features are obtained in a wavelet pyramid of the luminance component of a color
image. The extracted features are combined for efficient similarity computation by the normalization depending
on their dimensions and standard deviation vectors. Experimental results show that the proposed method yielded
average 8% and 11% better performance in precision vs. recall than the method using BDIPBVLC moments and
the method using color autocorrelogram, respectively and yielded at least 10% better performance than the
methods using wavelet moments, CSD, color histogram. Specially, the proposed method shows an excellent

performance over the other methods in image DBs contained images of various resolutions.
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Fig. 5. Example of test DB images: (a) Corel DB, (b)
Corel_MR DB, (c) VisTex DB, (d) VisTex_ MR DB.

sion) 2 A% o AHS(precision vs. recall)>”,
8o ANMRR (average normalized modified re-
trieval rank)”'& ARGt DBAAES] il
N AGEe q, AP FAS GRS W
< s(q), 28 ANEHR FHEHE s {
& Al S w, FLE Pl ADE
R(q)< vt 2o] £3€Th

1004

*1 /' -

904 L B il ]
"

81 AL A

804 477

754
704

Precision [%]

65+
—a— BDIPBVLC_MR+Autocorrelogram|

604 - e- BDIPBVLC_MR
- - A - Autocorrelogram

554

50 T T T T
32 64 96 128

Dimension

()

J2! 6. TRl’d% BDIPBVLCE o] 83 W7 et CEAAZ IS o83 W, 28] o]&9] AFS o83 Wi 54

HWE]] el W precision 4% (a) Corel DB. (b) VisTex DB

o] HE eItk de ddo=s Z37ke] DB
o] Z4zte] s BT ARSI, oS o
AN 452 7} DBUS] ARSE ZF Ao el o
3 PriE deEse HueE At ANMRR2
MPEG-7°14 #Fo2 A3zl 1A A% %7k Wi
o2 AL #e /HEFE 958 des UETL
I 62 AR WA SAES A% 2d
£ AR7] 94 tslPd= BDIPBVLC(BDIPBVLC_
MR) 574& o83t Wia Zet eEIdZ a8
EA4E o83 Wy, 28 o5y AFS o8
Aokst HPHS el wE HA ASS precision
o7 JeRfdt & 18 a3 60X ALRE EAd
o] aH 744E& HolgEh 19 604 Aldst

1004

85 eI
g 80
S 75
K2)
‘o 704
<
o 654
—=— BDIPBVLC_MR+Autocorrelogram|
60+ - ®- BDIPBVLC_MR
55 - - A+ Autocorrelogram
50— T T T
32 64 96 128
Dimension
(b

Fig 6. Precision performance of the method using the BDIPBVLC_MR, the method using color autocorrelogram, and the
method using combination of these features according to feature dimension. (a) Corel DB. (b) VisTex DB.

1. 7 Pase) A9 74,
Table 1. Dimension compostion of retrieval methods.
Proposed method
BDIPBVLC_MR A 1
Dimension C- utocorrelogram BDIPBVLC_MR Autocorrelogram
decomposition | # of class | quantization level decomposition # of class quantization level
level /subband (H:S:V) level /subband (H:S:V)
32 2 1 4:2:4 1 1 2:2:4
64 2 2 4:2:8 2 1 4:2:4
128 2 4 4:4:8 2 2 4:2:8
935

Copyright (C) 2005 NuriMedia Co., Ltd.

www.dbpia.co.kr



st
Hl
of
[
ﬂ
jo_{'
r-1n
)
=]
UI
o
<
=N
98]
S
g
o
@}

Precision [%)]
3
I
*
+

—=&—Proposed method --@--BDIPBVLC
204 4---Autocorrelogram  --v-—Wavelet moments
154 --4--CSD Histogram

T T T T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Recall [%4]

@

Precision [%)]

—&—Proposed method -- @ -BDIPBVLC

204 4A--Autocorrelogram  --¥--Wavelet moments

154 -4--CSD Histogram

10 T T T T T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Recall [%)]

©

Precision [%)]

50 —&—Proposed method --®--BDIPBVLC
A--Autocorrelogram  -—¥--Wavelet moments
-~4--CSD Histogram

T T T T T T T T T T T T T 1
20 25 30 35 40 45 50 55 60 65 70 75 80 8 90
Recall [%]

(b)

Precision [%)]

50 —=—Proposed method --@-—-BDIPBVLC
A--Autocorrelogram  ——w--Wavelet moments
454 ~4--CSD Histogram

T T T T T T T T T T T T T 1
20 25 30 35 40 45 50 55 60 65 70 75 80 8 90
Recall [%]
@

2! 7. 732 WHEQ] precision vs. recision 4. (a) Corel DB. (b) VisTex DB. (c) Corel_MR DB. (d) VisTex_MR DB
Fig. 7. Precision versus recall performance of the retrieval methods. (a) Corel DB. (b) VisTex DB. (c) Corel_ MR DB. (d)

VisTex_MR DB.
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2. A e A9
Table 2. Dimension of retreival methods.
Histogram CSD Wavelet moments Autocorrelgorm BDIPBVLC Proposed
96 256 96 128 96 64

I 3 734 UE9 ANMRR 45
Table 3. ANMRR performance of retreival methods.

e Histogram CSD R Autocorrelogram BDIPBVLC Proposed

DB moments

Corel 0.5396 0.5258 0.3669 0.3674 0.2289 0.1807
VisTex 0.3091 0.2343 0.1995 0.1389 0.1270 0.0772
Corel_MR 0.5451 0.5382 0.4211 0.4589 0.3405 0.2403
VisTex_MR 0.3192 0.2471 0.2805 0.2127 0.1926 0.1164
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