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ABSTRACT

This paper presents a feasibility study to use a
proposed image feature, color fegion correlation
(CRC), as a fool for image indexing. CRC is a
middle-level image feature that represents images
as region correlation within the bounding territory
of the region oeing consicered by thé regions’
color-pair Telgtionship. I this study, the usage of

C.as an |mage-|ndexmgI tool is tested. ~The
experimental results revedl that this proposed
image feature can be used as a tool in this
particular task. However, further investigation and
experiments are now being researched.

KEYWORDS

Ima?e indexing, color region correlation, bounding
territory, minimum bounding rectangle.1

L INTRODUCTION

~ Image retrieval is a challenging research topic in
!maqe and vision computing. ~ The techniques
Involved %e_nerall_y compose of two parts. The
former part is to index |ma(l]es in database by their
image Teature(s).  In the Tetter (E)art, the images’
indices from the first part are used to search forthe
|ma%es cf which features are most similar to those
of the query images’. Visual image features used
in the in exm(]; process can be defined in 3
levels[ 1. A Tow-level feature deals with the
feature 1n the pixel-based leve], such as color of
each pixel feature.  For midale-level, feature
information is linked to_regions or blobs resulted
from image segmentation.  Objects, semantic
categories Or typés of events depicted in images are
high-leve| features. o

. "Color is one oPuIar, feature chosen in the |ma%e
mdexln? task. Color histogram, which exposes the
distribufion of colors in an image, is frequentl

used as such tool. In 1991, Swain and Ballard |

have proposed to use histogram for identifying
object in an image and for |_ma8e retrieval.” I
1996, Pass et al. [3] has classified histogram bins
bfy spatial coherence of pixels. A pixel is coherent
If it'is a part of some "sizeable™ similar-colored
region, and incoherent otherwise.  This
classification method is called “color coherence
vector”.  Since . color histogram _generally
represents global image by the™ distribution of

om University
, Thailand
and nongluk.c@chula.ac.th

colors in an image with no spatial relationship
involved, Jing Huang. [1,4] has proposed color
correlogram for indexing images in 1997. This
image Teature representS an |m_a%e with spatial
correlation of color changes within a distance.
Because the size of color correlogram is quite
large, color auto-correlogram has also been
proposed.  Color auto-corfelogram is often used
Instead of color correlogram.

. this study, we propose an |ma(11e feature, color
_reglon correlation (CRC), as a tool for |maﬂe
indexing. This paper is or?anlzed as follows: T
proposed image feature, co
Introduced in" section 2.

e
or region correlation, is
‘Section 3 illustrates
experiments and results while section 4 includes
discussion and conclusion.

2. COLOR REGION CORRELATION (CRC)

As prevmusl?/ mentioned, both color hl,stog|ram
and color correlogram represent images with Tow-
level feature. Therefore, in order to take benefits
from the nature of images that_ there normally is
interpixel correlation within an image, we propose
CRC to represent an image with spatial correlation
of color changes in region-based ...stead of pixel-
based as that of color correlogram. _

Let / bean mxn image, and p be a pixel. The

size of / is denoted as |/[=mX . The colors in
| are quantized into / colors, €1c2..,Cl. A region
Re (/) 1s a group of connected pixels of color G

in/.

CRC s simply a table of numbers representing
the correlation”  of regilons_ by coIor-galr
relationship. ~ Each value in "CRC table,
CRCcQ 1), represents the average number of

regions of color ¢j within a minimum bounding
rectangle  (MBR) of Rcl(/), defined
asMBR (/% (/). The MBR must fit to the region
being considered. Therefore, before CRCCLL, (/)
can be computed, the number of Rc (/) within
MBR {Rc (/)), denoted as NCRCclc (1), must be
counted as follows:
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Fig. 1 MBRs ofregions Riand R2 ofcolor c.are illustrated.

NCRCECL ) tR@ JeMBR () 0)
And then compute CRCc ¢ ) by equation (2)
_NCRCc ") 0

Where Rc (/) is number of regions of color
¢inl.

Figure illustrates MBRs of regions R\ and R2
of color ¢, presented by dashed-line rectangles.
From figure 1, the NCRCc ¢ ) for region /2 arc

as follows:
NCRCc,1c1=1, NCRCct® = 1, NCRCe1s = 1,

ACRcJ G=2 and NCRCc  =0.

For region R2:

NCRCcl16t= 0, NCRCG162= 0 , WCJ2061163= 0,
AQC6IB =1, and NCRCO[d =0.
Therefore, for this sample image:
NCRCc1l(/) = 1,

AOCl5 (/) =1 NCRCcIq (/) = 1,
NCRCM™ ) =3 and AfCRCeth(/) =0.
T-Tpnpp

CICetB(/) =12=0.5,

« C 6l())=1/2=05,

o (/) =3/2=15

and CRCcIhL(/) =0/2 =0.

However, this _para?raph only illustrates the
correlations of region of color § ‘and other colors.

For com?lete CRC table, correlations of other
regions of all colors must be computed.

CRCGG(1)

3. EXPERIMENTS AND RESULTS

In this study, applying CRC for ima?e mdexmg
has been experimented. " The |mage database_use
in the experiments consists of 584 color JPEG
Images.  Image colors are_quantized with RGB
color space to 64 colors. Twenty image queries

have been tested. Relative distance measure ( 1)

[1] 15 used to compare image feature. The
I distance measure for CRC is as follows:

\CRCGI )-CRC'L ")\
I 11IC] =2j. 1+CRCA) +CRCG ) (3)

From our experiments, the relevant images have
been retrieved with high ranks. Examples of query
images and retrieved résults are shown in figure 2

4. DISCUSSION AND CONCLUSION

In this paper, we propose color region
correlation that is a middle-level image featureas a
tool for image indexing. After regions in an image
are  segmented, color region” correlation °ls
determined by the regions™ correlation of their
color-pair.  The experimental results reveal that
CRC 1s a highly feasible to use in image indexing.
Currently, We™ are concentrating on the ?_re-
processing, particularly on region segmentation
alqorlthms,_ and the “testing “on larGer image
ddtabase with different types of images.
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