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( Region-based Content Retrieval Algorithm Using Image Segmentation )
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Abstract

As the availability of an image information has been significantly increasing, necessity of system that can manage an
image information is increasing. Accordingly, we proposed the region-based content retrieval(CBIR) algorithm based on an
efficient combination of an image segmentation, an image texture, a color feature and an image's shape and position
information. As a color feature, a HSI color histogram is chosen which is known to measure spatial of colors well. We
used active contour and CWT{(complex wavelet transform) to perform an image segmentation and extracting an image
texture. And shape and position information are obtained using Hu invariant moments in the luminance of HSI model. For
efficient similarity computation, the extracted features(color histogram, Hu invariant moments, and complex wavelet
transform) are comhbined and then precision and recall are measured. As a experimental result using DB that was
supported by www freefoto.com, the proposed image retrieval engine have 94.8% precision, 82.7% recall and can apply
successfully image retrieval system.
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Table 1. Image search precision and recall of the color histogram, Hu invariant moment, and CWT

, Hu Invariant cwT
Method Color Histogram . :
Moments Energy “Standard Deviation
Precision 87.42% R4.18% 69.12% 74.73%
Recall 83.92% 84.47% 81.07% 86.09%
B2 HMotEl A HAM otmalBe| HELe MEE
Table 2. Precision and recall of the proposed image search algorithm,
D_region 0 1 -
Color Histogram + .
Method . Color Histogram +CWT Average
Hu Invariant Moments
Precision 95.84% 93.711% 94.78%
Recall 82.51% 82.86% 82.69%
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Table 3. Performance compare table.

Method Precision Recall

BDIPBVLC[11] 90.5% 83.4%

SCDI4] 84.5% 84.4%

CsDI4] 71.0% 85.7%

EHD[4] 74.0% 86.2%

Wavelet Moments[7] 84.0% 84.5%

Color Autocorrelogram(8] 91.5% 83.2%
WM&BVLCI27] 94.2% 82.8%

Proposed 94.8% 82.7%
CWTE #&AA Z7te] ¥ A g F&3Ah v.da &
a2 12, 13, 4% 2zt A £33 Hu 8% 2 ’

o)

32

dE CWTRE AHedel G4 BAT AHE Ui @A gREe 94 A4 gugEe e, 27, 2

go 19 5% B R4 Ad® 94 A4 gue o el 94 Aue =

Fol 443 Aotk Adsn Ao ST dde A 9 U 54 9
% 4

A HAEIVE ASH AE I Fepsl ol 2H2L ARE Gt 59 Aol glo) A4
gaglol AANY A% 93] ol AAYE & & 3 AgWE e JAoT FREA. )% &
lov), wy ZAE: 1EAQ A Fust A4 ABS AE 949 33E glo] dan Adwe 7
Ausk uad GAe AABL ¢ 4 Ak 2ET Ab G T2e ¥ U4 dndEs Aeute
CWTE: ggel Aide A7 3 F3 B8 42L He BE TAS uEsT ok ¥ =RANE ol
ANE de AT 1eAYS ¢ 5 Ut # £48¢ 31437) 93kl Active Contour® °|-4

E 1 9Ur® 9udEe A4 A% 8 9 29 2udEe Assel 54 990 8380
£73 Hy 29 ZHE, 2900 CWTE delgulels  £As: 943 3880 45 2x d4ez 7

o 27 4ERe del B4 A AGES etk Rojd BHgo] EAsE PPINE 44 s2Ead

22 ATY 39 AL BT AdEE B 3 Hu B 5 :

Btk 94 £ 9nFo da A H2EIAF 3, Fe FaeldE A FxED
Hu 23 Eﬂdléﬂ g8 A5, 28 A4 sl2Ead A7 CWTE Hg3te] 94 BRE F3T + A= <&
3 CWT7h A48 A% AFzs Adgoln 2YEE AR

B o=RolA AtE A4 dxe) AR A5 HtE Ay A3 AdE A4 ¢relFd 4ve AYE
slate] SCD, CSD, EHDY, sloj2gl =ale Za} o 048% AR 827%F Hehidch Z}Hoz LH%—
Ezdza3" BDIPBVLCM'E o437 Wi s3] 4 Az, AXY go SN AEHoE AHEEtE o
A Aee vt X 32 Add 24 QueFH dEe WE G2 F A FFE TESA *}%%L
71EdTee] AHEE v g oot BY AA A Fee 7}149—" A 4+ AT

Agyon Ad AN dPe doleR WME 99 B =Ro: Active Contour® AMgate] g
o A R A 5L ol4F AN LndF Sugden A8 A% 94 T2 Ao wal AA
v ABTAM 06% AEY A% FHL e & mezel Aol Wi B e el ol
dstgon, GAAM 285 A7HE 20007804 8 W) A4 TR aneZe 4se B AL 4 s
e F2eev 00227} 22990 Ware] AT WesAon T CWTE o 8d 97

B4 230 ATHE o] AU 2% 2 AL
Nz Axs AL YE WP a7t 2esn

(369)



10 ¥4 TS 0183 I

[1] M. J. Swain and D. H. Ballard, “Color indexing,”
Int. J. Comput. Vis, vol. 7, no. 1, pp. 11-32,
1991.

[21 M. Stricker and M. Orengo, “Similarity of color
images,” SPIE: Storage Retrieval Image and
Video Database III, vol. 2420, pp. 381-392, Feh.
199%.

[381 Y. Gong, H Zhang, H Chuant, and M.
Skauuchi, “An image database system with
content capturing and fast image indexing
ahilities,” in  Proc. Int. Conf. Multimedia
Computing and Systems May 1994, pp. 121-130.

[4] “ISO/IEC 15938-3/FDIS Information Technology-
Multimedia Content Description Interface-part 3
Visual,” ISO/IEC/JTC1/SC29/ WG11, Doc. N4358,
Sydney, Australia. July 2001.

(6] Kian-Iee Tan, Beng Chin Ooi, Chia Yeow Yee,
“An  Evaluation of Color-Spatial Retrieval
Techniques for large Databases,” Multimedia
Tools and Applications, vol. 14, pp. 55-78, 2001.

[6] 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.

[71 K. S. Thyagarajan, T. Nguyen, and C. Persons,
“A maximum likelihood approach to texture
classification using wavelet transform,” in Proc.
of IEEE Conf. on Image Processing, pp. 640-644,
Austin, USA, Nov. 1994.

[8] Jing Huang, S. Ravi Kumar, Mandar Mitra,
Wei-Jing Zhu, and Ramin Zabih, “Image
indexing using color correlograms,” in Proc. of
Recognition, pp. 762-768, Virginia, USA, July
1997.

[9] J. R. Smith, S. F. Chang, “Integrated Spatial and
Feature Image Query,” Multimedia Systems, vol.
7, pp. 129-140, March 1999,

[101Y. Rui and T. S. Huang, “Image retrieval:
Current techniques, promising directions, and
open issues,” J. Visual Communication and
Image Representation, vol. 10, no. 4, pp. 39-62,
Oct. 1990.

[11]1L. Cinque, S. Levialdi, KA. Olsen, A. Pellicano,
“Color-Based Image Retrieval Using Spatial
Chromatic  Histograms,” In Proc. of the
Multimedia Systems, vol. 2, pp. 969-973, June
1999.

[121D. Feng, W. C. Siy, and H. J. Zhang,
Multimedia Information Retrieval and
Management-Technological Fundamentals and

(370)

7|i|:l_|- LHQ. 74 A4 QJ:]_E'% O|

oM

rgh

o a1

Applications, Springer, pp. 4-24, 2003.

[13] M. Flickner, H. Sawhney, W. Niblack, and J.
Ashley, “Query by image and video content:
The QBIC system,” IEEE Computer, vol. 28, no.
9, pp. 23-32, Sep. 19%.

[14]W. Y. Ma and B. S. Manjunath, “Netra: A
toolbox for navigating large image database,” in
Proc. Int. Conf. Image Processing, vol. 1, 1997,
pp. 568-571. '

[15]J. R. Smith and S. F. Chang, “VisualSEEk: A
fully automated contentbased image query
system,” ACM Multimedia, pp. 87-98, 199.

[16] M. Carson, S. Thomas, J. M. Belongie, and J.
Malik, “Blobworld: A system for region-based
image indexing and retrieval,” in Proc. Int. Conf.
Visual Information Systems, 1999, pp. 509-516.

(171). Li, J. ZWang, and G.Wiederhold, “IRM:
Integrated region matching for image retrieval,”
ACM Multimedia, pp. 147-156, 2000.

[18] ByoungChul Ko, Hyeran Byun, “FRIP: A
Region-Based Image Retrieval Tool Using
Automatic Image Segmentation and Stepwise
Boolean AND Matching,” IEEE Multimedia, Vol.
7, NO. 1, Feb. 2005.

[19] B. Moghaddam, H. Biermann, and D. Margaritis,
“Defining  image content with  multiple
regions—of-interest,” in Proc. IEEE Workshop on
CBAIVL, 1999, pp. 89-93.

[20] Q. Tian, Y. Wu, and S. Thomas, “Combine user
defined region-of-interest and spatial layout for
image retrieval,” in Proc. IEEE Int. Conf. Image
Processing, vol. 3, 2000, pp. 746-749.

[21] Chunming Li, Chenyang Xu, Changfeng Gui, and
Martin D. Fox, “Level Set Evolution Without
Re-initialization: A New Variational
Formulation,” IEEE Computer Society Conf. on
Computer Vision and Pattern Recognition Proc.,
CVPR’'05, 2005.

[22IN. G. Kingshury, “Image processing with
complex wavelet,” Phil. Trans. Roy. Soc. London
A, vol. 357, pp. 2543-2560, Sep. 1999.

[23] Papoulis, “Probability, Random Variables, and
Stochastic Processes,” McGraw Hill, 1965.

[24] Morton Nadler and Eric P. Smith, “Pattern
Recognition  Engineering,”  Wiley-Interscience,
pp.197~199, 1993.

[25] Cho-Huak Teh and Roland T. Chin, “On Digital
Approximation of Moment invariants,” Computer
Vision, Graphics, And Image Processing, Vol. 33,
pp. 318~326, 1986.

[26]M. K. Hu, “Pattern recognition by moment
invariants,” Proc. TEEE, vol. 49, no. 9, pp. 1428,



2007 OF MXIZEE =X M 44 ACIBHAS =

Sept. 1961.

[271Y. K. Chun, J. K Sung and N. C. Kim, “Image
Retrieval using Multiresolution Color  and
Texture Features in Wavelet Transform
Domain,” Journal of The Institute of Electronics
Engineers of Korea, Vol. 43-SP, NO. 1, January
2006.

FSIPN ]|

2ol 2 #HEAYY)-wAAZ

' 19794, 19819 A thstE A}

. &3 Tl 2 MAb

"4 10019 oy dera

F3tEkAL

19779 ~8 A 2AYQT 2F
1991, 1994d v WX =t

CRC @54+4.

1996 ZFA =yl SEDAL A x<

2000d ~ A A = HEelvjgo] 71&AL F3| oA}

20029 2= A ALuF

2002 UlatAXFE3 HEHHAATIHAE

SR

20039 = QEHY LE/TV &3 FAF3A

2003 ~ @A) theAAF 3] JR3}H$ A3 oA}

2005 ~# Al Z=Aeta RISX Y AL

<Z@A Bof : DE|vjro] Al27] A7, Ubiquitous

convergence, ©A| & Alvle} DRM>

(371

i



