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Abstract

Color based image retrieval is an important research area in
digital image processing and Color is the useful property of the
image. The challenging task is to find an efficient and accurate
color images similar value and some limitations between two
different types of image are matching such as compressed color
image and RGB color image, RGB image and HSV color image,
color image and 90 degree rotate color image but this matching
technique remove these problems. This paper Proposed, a new
matching technique to find the similar value between query color
image and database color image using histogram, spatiogram
and bins . This method uses RGB and HSV color space. This is a
new matching technique based on histogram and spatiogram,
spatiogram is a generalization of histogram.

Keywords: color based image retrieval, color space, histogram,
spatiogram.

1. Introduction

The color image processing techniques applicable to color
images, they are far from being exhaustive, color images are
handled for a variety of image processing tasks. The color image
processing subdivide into three principal areas: (1) color
transformations also called color mapping (2) spatial processing
of individual color planes and (3) color vectors processing. The
first category deals with processing the pixels of each color plane
based strictly on their values and not on their spatial coordinates.
This category is analogous to the material in dealing with
intensity transformations. The second category deals with spatial
(neighborhood) filtering of individual color planes and is
analogous to the spatial filtering. The third category deals with
techniques based on processing all components of a color image
simultaneously. Because full-color images have at least three
components, color pixels can be treated as vectors. For example,
in the RGB system, each color point can be interpreted as a

vector extending from the origin to that point in the RGB
coordinate system [1].
Color representation is based on the classical theory of Thomas
Young (1802). The study of color is important in the design and
development of color vision systems. Use of color in image
displays is not only more pleasing, but it also enables us to
receive more visual information. While we can perceive only a
few dozen gray levels, we have the ability to distinguish between
thousands of colors. The perceptual attributes of color are
brightness, hue, and saturation. Brightness represents the
perceived luminance. The hue of a color refers to its “redness”,
“greenness”, and so on. For monochromatic light sources,
differences in hues are manifested by the differences in
wavelengths. Saturation is that aspect of perception that varies
most strongly as more and more while light is added to a
monochromatic light. These definitions are somewhat imprecise
because hue, saturation, and brightness all change when the
wavelength, the intensity, the hue, or the amount of white light in
a color is changed [9].
Image retrieval is the process of browsing, searching and
retrieving images from a large database of digital images. The
collection of images in the web are growing larger and becoming
more diverse .Retrieving images from such large collections is a
challenging problem. One of the main problems they highlighted
was the difficulty of locating a desired image in a large and
varied collection. While it is perfectly possible to identify a
desired image from a small collection simply by browsing, more
effective techniques are needed with collections containing
thousands of items. To search for images, a user may provide
query terms such as keyword, image file/link, or click on some
image, and the system will return images "similar" to the query.
The similarity used for search criteria could be Meta tags, color
distribution in  images, region/shape attributes, etc.
Unfortunately, image retrieval systems have not kept pace with
the collections they are searching. The shortcomings of these
systems are due both to the image representations they use and to
their methods of accessing those representations to find images.
The problems of image retrieval are becoming widely
recognized, and the search for solutions an increasingly active
area for research and development. In recent years, with large
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scale storing of images the need to have an efficient method of
image searching and retrieval has increased. It can simplify many
tasks in many application areas such as biomedicine, forensics,
artificial intelligence, military, education, web image searching.
Most of the image retrieval systems present today are text-based,
in which images are manually annotated by text-based keywords
and when we query by a keyword, instead of looking into the
contents of the image, this system matches the query to the
keywords present in the database. This technique has its some
disadvantages: (a) Firstly, considering the huge collection of
images present, it’s not feasible to manually annotate them (b)
Secondly; the rich features present in an image cannot be
described by keywords completely [5].

Color image Color input
database image
A 4 A 4
Feature Feature
Extraction Extraction

Similarity check

Figure 1: Block diagram of color based image matching.
2.1 RGB color model

The RGB color model has three basic primary colors: red, green
and blue. All other colors are obtained by combining them. This
model can be thought as a cube, where three non —adjacent and
perpendicular corners are R, G and B.As can be seen, RGB is an
additive color model, since the combination of green, red and
blue gives white. This is the color model that is most commonly
used in computer graphics, since it matches the way the color is
stored in video memory. Used for color model and broad class of
color of color models corners, RGB color are at three points at
corners and at basic scale. Magenta, yellow and cyan are at three
remaining points at corner. Black is situated at origin and white
is situated at the farest point. The line joining black and white
shows gray scale. All other colors are inside the cube in the form
of points and are defined by vectors extending from origin. The
number of pixels used to represent a pixel is called pixel depth.
In general application, we require 8 bits for presenting a color,
for RGB, we needs = 8*3 = 24 bits, so total number of colors =
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2724 = 16,777,216. But this large number of colors are
practically not usable that why we use only 256 colors. The set
of colors that can be used instead of whole colors is called subset
of colors. This is also called safe RGB colors.

2.2 HSV color model

The HSV stands for the Hue, Saturation, and Value. We treat the
hue-saturation-value (HSV) space as a cone: for a given point
(HSV), h and sv are the angular and radial coordinates of the
point on a disk of radius vat height v; all coordinates range from
0 to 1 [2]. HIS model decouples the color and gray levels. It is
the method that will provide information about image than is
casily described and interpreted. The HIS color model was
designed having in mind the way graphic designers and artists
think of colors. Artists use terms like saturation (the pureness of
a color), hue (the color in itself) and intensity (the brightness of
the color). This is exactly what the HSI color model represents.
The color space is strange, since it is not orthogonal, in this color
space, like in the others, a color is a vector. H (hue) is the angle
of the vector over the basic triangle, starting from red (0 degree).
S (saturation) is the proportional size of the module of the
projection of the vector over the basic triangle, and I (intensity),
is the distance from the end of the vector to the basic triangle.
There is a conversion from RGB to HIS is quite complicated.

3. Similarity Measures

Finding good similarity measures between images based on some
feature set is a challenging task. On the one hand, the ultimate
goal is to define similarity functions that match with human
perception, but how humans judge the similarity between images
is a topic of ongoing research. The Direct Euclidian Distance
between an database image D and query image Q can be given as
the equation below [7].Where, a and b be the feature vectors of
database image D and Query image Q respectively with size ‘n’.
Histogram similarity measures namely, Histogram Intersection
(HI), Histogram Euclidean Distance (HED) and Histogram
Quadratic Distance Measures (HQDM) [8].

4. Proposed work

Proposed a new matching technique for color based image
retrieval using histogram, spatiogram and bins firstly, select a
RGB color space then converted its color space into HSV color
space or gray level, in the case of HSV color space the results are
more effective and accurate in comparison to the RGB color
space, but the gray level similarity matching between two image
the results are improve compare to the color space, developed a
new formula and matching two color images.

4.1 Color Histogram

The color histogram for an image is constructed by counting the
number of pixels of each color [6]. In other words color
histogram defines as a distribution of colors in an image. For
digital images, a color histogram represents the number of pixels
that have colors in each of a fixed list of color ranges. Those
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span the image color space the set of all possible colors. A visual
representation of the histogram of an image is a simple but useful
tool because it describes the image in terms of brightness and
contrast. To find the color image histogram

S = sum [sum {sum (Vh1*Vh2)}]

Where s is similarity value between two color image histogram,
hl is the query image histogram and h2 is the database image
histogram.

4.2 Color Spatiogram

We introduce the concept of a spatiogram, which is a
generalization of a histogram that includes potentially higher
order moments. A histogram is a zeroth-order spatiogram, while
second-order spatiograms contain spatial means and covariance’s
for each histogram bin. This spatial information still allows quite
general transformations, as in a histogram, but captures a richer
description of the target to increase robustness in tracking. We
show how to use spatiogram in kernel-based trackers, deriving a
mean shift procedure in which individual pixels vote not only for
the amount of shift but also for its direction. Experiments show
improved tracking results compared with histograms, using both
mean shift and exhaustive local search [4].

S = sum {sum (Vh1*Vh2*dist.)}
Algorithm for color matching algorithm

(1) Read the database image d(I) and query image q(I) and
both image are RGB color images.
Where d(I) and q(I) are variables

(2) Convert d(I) and q(I) RGB image into HSV image.
RGB query images [q(I)]
[a’(D]
RGB database images [d(I)] — HSV database
images [d’(I)]

—p HSV query images

(3) Extract a color histogram from each image h1 and h2.
Bins = {4, 8, 12,32 ...}

(4) Compare their histogram, similarity (h1, h2).
S = sum [sum {sum (Vh1*vh2)}]

If result = 0, very low similarity
Result = 0.9, good similarity

Result = 1, perfect similarity.

(5) Start the process of re-matching.
(8) Extract a color Spatiogram from each image s1 and s2.

Bins= {4, 8, 12,32 ...}
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(9) Compare their spatiogram, similarity (s1, s2).

C = 2*sqrt(2*pi)

C2 =1/(2*pi)

q = sigmal+sigma2
q=C*(q(1,1,)) .* q(2,2,:)) .~ (1/4)

sigmai = 1./(1./(sigmal-+(sigmal==0)) +
1./(sigma2-+(sigma2==0)))

Q =C * (sigmai(1,1,:) .* sigmai(2,2,:)) .» (1/4)
q = permute (q, [1 3 2])

Q = permute(Q, [1 3 2])

x =mul(l,:) - mu2(1,:)
y =mul(2,:) - mu2(2,:)

sigmax = 2 * (sigmal+sigma?2)
isigma = 1./(sigmax-+(sigmax==0))

detsigmax = permute(sigmax(1,1,:) .* sigmax(2,2,:), [1
32))

isigmaxx = permute(isigma(1,1,:), [1 3 2])
isigmayy = permute(isigma(2,2,:), [1 3 2])

z = C2 ./ sqrt(detsigmax) .* exp(-0.5 * (isigmaxx.*x."2
+ isigmayy.*y.*2))

Dist=q*Q*z
S = sum {sum (Vh1*vh2*dist.)}

If result = 0, very low similarity

Result = 0.9, good similarity

Result = 1, perfect similarity.
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Figure 2: Images
The proposed method
Query color Database color
image Image
Bins = (4, 8,
12,32..))
Histogram Histogram
T

Spatiogram Spatiogram

Results

T

Results
image | Hbin | Shin | histogram Spatiogram
(d,a) 4 4 0.869045 0.791551
(d,a) 8 8 0.796508 0.675316
(d,a) 16 16 0.701256 0.532764
(d,a) 32 32 0.623712 0.421750
(d,b) 4 4 0.593771 0.514547
(d,b) 8 8 0.418037 0.290486
(d,b) 16 16 0.266407 0.145882
(d,b) 32 32 0.180057 0.067183
(d,0) 4 4 0.662087 0.602848
(d,c) 8 8 0.599680 0.525683
(d,c) 16 16 0.559177 0.465471
(d,c) 32 32 0.518520 0.410768

Table 1: Results of matching using histogram and spatiogram
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5. Conclusions

This paper have presented color image matching methods,
which can be used to find the similar value between query image
and database image based on histogram and spatiogram, The
accuracy of any particular method in any given situation will
depend on the histogram bin and segmentation methods. The
main aim of this research is to find a similarity between two
color images using histogram database. In this paper three
condition are apply to find color similarity between two color
images, first if results are 1, images color are perfect match,
second, result are less than 1 and greater than 0.5 then color
similarity are good and the third condition, results are less than
0.5 then color similarity are poor. This technique also finds the
similarity between compressed color image, 90 degree rotate
color image and RGB and HSV color image. The future work of
this method is finding the similarity value between different
format color images such as .jpeg, .png, .tif.  This proposed
method has simulated in MATLAB 7.5.
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