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Abstract

Content-based image retrieval systems are being actively investigated owing to their ability to retrieve images based on
the actual visual content rather than by manually associated textual descriptions. In this paper, we propose a novel
approach for image retrieval based on edge structural features using edge correlogram and color coherence vector. After
color vector angle is applied in the pre-processing stage, an image is divided into two image parts (high frequency image
and low frequency image). In low frequency image, the global color distribution of smooth pixels is extracted by color
coherence vector, thereby incorporating spatial information into the proposed color descriptor. Meanwhile, in high frequency
image, the distribution of the gray pairs at an edge is extracted by edge correlogram. Since the proposed algorithm
includes the spatial and edge information between colors, it can robustly reduce the effect of the significant change in
appearance and shape in image analysis. The proposed method provides a simple and flexible description for the image
with complex scene in terms of structural features of the image contents. Experimental evidence suggests that our
algorithm outperforms the recently histogram refinement methods for image indexing and retrieval. To index the
multidimensional feature vectors, we use R#~tree structure.
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Fig. 1. Block diagram of the proposed algorithm.
- =] o]
= CCVE Yeplich o258 J3e 443 2

AR i3t 5AS 7lesta a3
& AN AN2dE FEE

o] =¥ TA4L UsH Zu OANME color
ol &% F4 T} CCVS edge
Z 7189 djsl AYst
el e 48 2%
+ A7y dFHHY

vector angles
correlograme ©] &% 54 F
i, 8 vAdAas Aga
9 dgs =230 19 12
E5 5 e ot

H
=

Io. ox] 7|tte] B2t J1=xt

1. Proposed edge—based spatial descriptor

A s22a3% 2 ABHA A 71EA A
o FAE FEAAY 37 AR FEIoE del 9l
ot} ool B2k AR BA EAY HES 9 B =7
M= G A oA ARE &g}t MA, color
vector angle 71'gl 71%x3t9 7z A28 Hg 34
A iz BFE I3 3 x 3 d=F wa3aE
28N Zl & A9 color vector angled TEOUE
FAska9} o]d o] 23 At JAE AESe Ul
olgHTt F&4 oA i JFoIAY a#o] e
EXE RGB A 99 A SAse A4 144
édge correlogramell 98] B9t Jdoz He i
ZA RE JAgeY 4 Aol B¥E CCVYl ¢
3 EaE o]gA F= Ao ZHE o= 7yt
o] I 7l=AE HEE =3

f‘

i

(o]
<
€

7=

T

o J

x

2. Color edge detection using color vector angle
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3. Color coherence vector for spatial
representation
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Fig. 4. Edge images by color vector angle in Fig. 3-(a)~
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5. Histogram comparison between spatial area
and edge area
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Table 1. Comparison for refrieval performance with other
retrieval methods.
Method ANMRR Recall Precision
Correlogram 0.425 0.10 0.38
CCcv 0.382 0.18 047
AC-CCV 0.279 0.24 047
Proposed (ESD) 0223 028 047
E 2 o] dAM JHalef HM AlZE H|E (ms)

Table 2. Comparison of the elapsed time for retrieval
with other retrieval methods (ms).
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Fig. 9. Retrieval results with rank.
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Fig. 10. Additional retrieval results with rank.
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