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Abstract—  Content-based image rvetrieval (CBIR) is a
technigue that uses image attributes such as color, texture, shape
to search for images which are similar to the input guery image.
Color histograms are widely wsed for the Content-Based
Image Hetrieval (CBIR). In this paper we compare image
retrieval technigue that uses color histogram for image indexing
for RGE images. The color histogram of gquery image with those
stored in the database is compared Euclidean distance and
Bhattacharyya distance. In order to produce color histogram,
color guantization is applied by varying the number of hins.
Performance is measured using two measures namely accuracy
and precision. The performance of CBIR wsing Bhattacharyva
distance for color histogram showed improved resalts when
compared (o Euclidean distance.

Keywaords celor-based tmage retvieval, Enclidean distance,
Bhattacharyya distance, color histogram, guantization.

I INTRODUCTION

Classical CBIR Technigques are based on two types of
visual features: Global and Local features. Image index by
their visual content such as Color, Texture, Shape, Edge,
Size, Spatial Layout etc [1] are retrieved by these low-level
features are also termed as Global  features, where as local
features are based on key points or salient patches which
involve domain knowledge on complex inference procedures,
The color 15 a powerful descriptor since it facilitates the
identification and extraction of objects from a scene and
humans can detect thousands of shades and intensities of
color, compared to about two dozen shades of gray [2.3].
The color histogram 15 a method for describing the color
content of an image, it counts the number of occurrences of
cach color in an image . The paper is organized as follows.
Section 2 provides the basic methodology adopted for retrieval
of images based on color histogram using two distance
measures: Euclidean distunce and Bhattacharyvya distance. The
experimental results and the data are discussed in Section 3,
tollowed by the conclusions in Section 4,

I COLOR HISTOGRAM

A color histogram is a representation of the distribution of
colors in an image. There are several distance measures
commonly used for finding the similarity between two color
histogram. There are two types of color histograms, Global
Color Histograms [GCHs] and Lecal Color Histograms

[LCHs]. GCHs represent one whole image with a single
color histogram and an image will be encoded with its
color histogram. The distance between two images will
determine by the distance between their color  histograms.
While the LCHs divide an image mto fixed blocks and takes
the color histogram  of each of those blocks [4,5] While
comparing two images distance 15 caleulated using  their
histograms between a region in one image and a region in
same location in the other image, The distance between the
two images will be determined by the sum of all these
distances. Thus when comparing GCHs  one may  get
inconsistent  result i terms of similarity of images when
compare to LCH. Color quantization is a process that
reduces the number of distinet colors used m an mmage, usually
with the mtention that the new image should be as wvisually
similar as possible to the original image [6]. In this paper two
famous histogram  distance measures namely  Euclidean
distance and Bhattacharyya distance have been applicd [7] for
global histogram . Euclidean distance is used to measure the
dissimilarity between the input query image and the dataset
images. Less the dissimilarity between the query image and
dataset image. those dataset images are relevant images.
Bhattacharyya distance is used ro compare the similarity
between two color histogram, and retumns the value between 0
and I. The value nearer to | means the compared images are
similar. Histogram-based image retrieval requires some form
of gquantization in view of the fact that the raw color images
result in large dimensionality in the histogram representation.
In this paper authors have experimented quantization by
varying the number of bins from 5 to 50. The main drawback
of histograms is that the representation is dependent of the
color of the image being studied, and do not consider the other
features like shape and texture.

M. METHODOLOGY

The first method adopted for testing the performance of
CBIR using color-histogram  approach using  histogram
difference using Cuclidean distance is described as follows,

A Read images in database and extract RGB format pixel
information from images,
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B. Create bin { quantization valoe n = 5 t0 15) nonmalized
histograms  using two methods for each of the RGB
image for each image read from darabase .

C. Bead in a guery image and extract RGB format pixel
information and create histograms for the query image,

D, Compure a Euclidean distance by comparing the guery
imnuge histograms (o that of each image in the database.

E. Sort images in database in order of ascending Euclidean
distance to query image and return the top k images as
resulL

The first method adopted for testing the performance of CBIR
using  color-histogram approach wsing histogram comparison
using Bhattacharyya distance is described as follows;

A. Read images in database and extract RGB format pixel
information from images.

B. Create bin { quantization value n = 5 t0 15) normalized
histograms  using two methods for each of the RGB
image for cach image read from database .

C, Read in a guery image and extract RGH format pixel
information and create histograms for the query image.

D. Compare the similarity of gquery image histograms to
that of each image in the database using Bhattacharyya
distance.

E. Sort images in databasc in order of descending
Bhattacharyya distance to query image and return the top
k images as result.

V. EXPERIMEMNTAL RESULTS

The database used for the experiment contains a total of 44
images downloaded from Corel dataset. The original image
database comprises 1000 images Divided into 10 classes,
Authors have a total of 44 images with 3 classes query
images namely Red bus. Horse and Beach each 11 in number
have been included in addition other images of elephant and
yellow, green and blue bus. The performance of CBIR with k
= 10 and n = 5 for Beach query image with histogram
distance computed wsing Euclidean and  Bhattacharyya
distance are shown in figure | and figure 2 respectively.
Similarly the performance of CBIR. with k= I0andn =35 for
Horse and Red bus query images  with histogram distance
computed using LCuclidean and Bhattacharyya distance are
shown in figure 3-4 and figure 5-6 respectively.  The value of
k has heen varied in the range of 3 to 1. The quantization
value n has been vaned in the range of 5 to 500 Precision  and
accuracy have been uscd as performance measures. Figure 11
and Figure 12 show’s the comparative graph for precision by
varying the quanuzanon value of n oand k value using
Euclidean distance and Bhattacharyya distance respectively. In
addition Figures 7-10  depict the comparisons accuracy of
CBIR for different value of k and quantization values n using
Euclidean distance and Bhattacharyya distance.  Table |
shows the best performance of CBIR for different values of k
with best quantization value wsing Fuoclidean distance and
Bhattacharyva distance. The results of Table 1 and figure 10
and figure 11 clearly have shown the enhanced performance of
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Fig 2 Retrieval results for beach query image with k = 10 amd
Fucliian distance
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Figd Retieval resuli for hovse query imsage with k = 10 and
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Fig 4 Retrieval results for horse query image with k = 190 and
Euchdian distance
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Fig & Retrieval resulis for ved buz guery image with k= 10 and
Bhatlacharyya dislance
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Fig 6 Retrieval results for Red bus query image with k= 10 and
Enclichian distance
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Fig 10 Companng seeuracy of RGB guantization with k = 7 (a)
Enclidean distance, (b} Bhamscharyva distance
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Table 1.Comparing of the accuracy according to the RGB
quantization for ditferent values of k with  {a) Euclidean distance
and (b)) Bhattacharyva distance

wizlie Enchdean | Bhatacharyve | Ewnclidean Bhattacharyya
] 5 79 33333 933333
9 5.7 0.5 EE_BHER D6.2902
B 5 6,789 10,15, BIS U5.8333
201, 30,40,50,2
6
7 &} 5.6,7.8.9.10.1 04676 95,2380
5,200,300, 440,50,
250

W, CONCLUSIONS

The color 15 a powerful deseriptor for CBIR since it
facilitates the identification and cxtraction of ohjcets from
a scene and humans can easily derect thousands of shades
and intensitics of color. This paper presents the use of color
histogram using FEuclidean distance and  Bhattacharyya
distance by varying the quantization value for RGU color
space images. The performance of the proposed system proved
to better with smaller number of bins and Bhattacharyya
distance.
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