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Chapter one

1.1 Introduction

content-based image retrieval has gained tremendous momentum during the last
decade . A lot of research work has been carried out on Image Retrieval by many
researchers, CBIR or Content Based Image Retrieval is the retrieval of images based on
visual features such as colour, texture and shape[1] . Reasons for its development are that
in many large image databases, traditional methods of image indexing have proven to be
insufficient, laborious, and extremely time consuming. These old methods of image
indexing, ranging from storing an image in the database and associating it with a keyword
or number, to associating it with a categorized description, have become obsolete. This is
not CBIR. In CBIR, each image that is stored in the database has its features extracted
and compared to the features of the query image. It involves two steps[2]:

1.Feature Extraction: The first step in the process is extracting image features to a
distinguishable extent.

2. Matching: The second step involves matching these features to yield a result that is
visually similar.

The course textile images plays a vital role in content based image retrieval (CBIR).
Thus the task is capably storing, processing and retrieving textile image records.
"Content-based" means that the search will analyze the actual contents of the image rather
than the metadata such as keywords, tags, and/or descriptions associated with the image.
The term 'content’ in this context might refer to colors, shapes, textures, or any other
information that can be derived from the image meta data itself. The content-based image
retrieval system retrieves the stored images from the database by comparing the features
of the query image against the images in the collection. The system first extracts and
stores the features of the query image then it go through all images in the database and
extract the features of each image. The results are the images that its features are most
similar to the query image. This is led to solve problems text-based image retrieval
technology that have two difficulties in the retrieval: First, it has been impossible to note
each image; second, the subjectivity and non-precision of image an nota-tion may lead to
the adaptation in the retrieval process. In order to overcome these problems, Content-
Based Image Retrieval (CBIR) was proposed in the 1990’s.




1.2 Aim of the project

When processors become increasingly strong memory becomes increasingly cheaper.
And the evolution of the large picture of the diverse applications of rules of business data
in the technical and industrial satellites, medicine and other .this has attracted a lot of
Customer For example Medicine, Geo, architecture, fashion, design and advertising To
obtain a copy of the p database efficiently and effectively is now very necessary . The
(CBIR) can used for Various applications[3]

prevention: Automatic face recognition systems, used by police forces.
Security Check: Finger print or retina scanning for access privileges.

Medical Diagnosis: Using CBIR in a medical database of medical images to aid
case . diagnosis by identifying similar past

Intellectual Property: Trademark image registration, where a new candidate mark is
.compared with existing marks to ensure no risk of confusing property ownership

The aim of this project is to review the current state of the art in content-based image
retrieval (CBIR), a technique for retrieving images on the basis of automatically-derived
features such as color, texture and shape. Our findings are based both on a review of The
relevant literature and on discussions with researchers in the field.

1.3 Visual features used in retrieval

Visual features were classified in into primitive features such as color or shape, logical
features such as identity of objects shown and abstract features such as significance of
scenes depicted[4] . Color has been the most useful and effective feature and almost all
systems employ colors. Although most of images that used through internet and social
media are in the RGB (Red, Green, Blue) color space, this space is only rarely used for
indexing and querying as it does not correspond well to the human color perception. It
only seems reasonable to be used for images taken under exactly the same conditions
each time such as trademark images. Other spaces such as HSV (Hue, Saturation, and
Value) spaces are much better with respect to human perception and are more frequently
used. This means that differences in the color space are similar to the differences between
colors that humans perceive [4].Texture partly due to the imprecise understanding and
definition of what exactly visual texture actually is, texture measures have an even larger
variety than color measures. Some of the most common measures for capturing the




texture of images are wavelet sand Gabor filters. These texture measures try to capture
the characteristics of the image or image parts with respect to changes in certain
directions and the scale of the changes. This is most useful for regions or images with
homogeneous texture [4-5]. Shape is an important visual feature and it is one of the basic
features used to describe image content. However, shape representation and description is
a difficult task. This is because when a 3-D real world object is projected onto a 2-D
image plane, one dimension of object information is lost[6] .

1.4 image database

We have used a database in this research, which that is a set of 17 types of roses vary in
color, shape and texture between them. We got this database from MATLAB help
environment , which consists of 1360 pictures, this data base will be used in our search to
find the best matching.




2.1 Introduction

With the development in the computer technologies and the advent of the internet,
there has been bang in the amount and the difficulty of digital data being produced stored,
conveyed, analyzed, and accessed. The lots of this information are multimedia in
behavior, comprising digital images, audio, video, graphics, and text information. In
order to construct use of this enormous amount of data, proficient and valuable
techniques to retrieve multimedia information based on its content need to be developed.
In all the features of multimedia, image is the prime factor . Image retrieval techniques
are splitted into two categories text and content . based categories. The text based
algorithm comprises some special words like keywords. Keywords and annotations
should be dispenses to each image, when the images are stored in a database. The
annotation operation is time consuming and tedious[7]. In addition, itis subjective.
Further more, the annotations are sometimes incomplete and it is possible that some
image features may not be mentioned in annotations . In a CBIR system, images
are automatically indexed by their visual contents through extracted low level features,
such as shape, texture, color, size and so on[7.8] .However, extracting all visual features
of an image is a difficult task and there is a problem namely semantic gap in the semantic
gap, presenting high level visual concepts using low level visual conceptis very hard.
In order to alleviate these limitations, some researchers use both techniques together
using different features. This combination improves the performance compared to
each technique separately[9.10]. there are two steps for answering a query to
retrieve an image. First, some keywords are used to retrieve similar images and after
that some special visual features such as color and texture are extracted. In other words,
in the second step, CBIR is applied. Color moments for color feature and co-occurrence
matrix for extraction of texture features have been computed.




2.2 Techniques types

basically CBIR used two approaches for retrieving the images from the image data
base.

1.text-based approach (index images using keywords)

Text based method used the keywords descriptions as a input and get the desired output in
the form of similar types of images .Examples:- (Google, Lycos, etc.)[11].
2.content.based approach (index images using images)

Content based approach using image as an input query and it generate the output of
similar types of images[11]

2.3 image retrieval techniques

There are various techniques have been proposed to retrieve the image effectively and
efficiently from the large set of image data in which some of the methods are described
below:

2.3.1 Texture

Texture analysis is an important field of image analysis, and plays a role in many tasks,
such as medical imaging, machine vision, and content indexing of large image databases.
Whilst numerous methods have been proposed through the last few decades, the problem

shown to perform to a high level in all situations, over a wide variety of both natural and
artificial textures[12]. Much initial focus on texture analysis relied on the assumption that
texture could be characterized by the local statistical properties of pixels’ grey level
values. First order statistics, such as mean, variance and histograms, as well as second
level statistics such as co-occurrence matrices have been used with varying levels of
success. The conjecture that such statistics sufficed for texture classification was soon
rejected, and a variety of new techniques emerged, such as Markov field models, fractals,
and connected component analysis[13]. A common weakness of all of these methods is
that the texture is analysed on only a single scale, a limitation that has been quickly
overcome by the use of multi-resolution analysis methods. This approach is further
justified by studies of the human visual system, which have shown that certain cells in the
visual cortex respond only to particular spatial frequencies and/or orientations [13.14]

]




More recently, Gabor filters have been utilised in a variety of ways to solve the problems
of texture segmentation and classification . Typically, a bank of such filters are
constructed, with each tuned to a specific spatial frequency and orientation. The energy of
each filter output is then used to either segment or classify the image.

2.3.1.1 Wavelet Texture Features
When used for the purpose of image analysis, the wavelet transform is typically
computed by applying a separable filter bank to the image, given by

An=(Hx*(Hy*An1)21)2.1
HN=(Gx*(Hy*An.1)2,1)2,1
Vi=(Gx*(Hy*An.1)2.1)2.1
D=(Gx*(Gy*An-1)2,1)21

where * represents two-dimensional convolution «represents down-sampling by the given
factor in each dimension, and H and G are the low and highpass filters« respectively. The
approximation image A is obtained by lowpass filtering in both directions, while the
detail coefficients Hn , Vn , and Dn are obtained via highpass filtering in one or more
directions, thus providing information about a particular scale in either the horizontal,
vertical or diagonal direction. Due to the subsampling involved in this computation, the
total number of coefficients is equal to the number of pixels in the original image, and
images at each subsequent lower resolution level are half the size of the previous level. A
simple and powerful feature extracted from the wavelet coefficients is the average energy
of each detail image. This is defined as the sum of the squares of each detail image,
normalised for the total number of coefficients in the image. Such energy signatures
coefficients is the average energy of each detail image. This is defined as the sum of the
squares of each detail image, normalised for the total number of coefficients in the image.
Such energy signatures provide a good indication of the total energy contained at specific
spatial frequency levels and orientations. In addition to energy signatures, more complex
features have also been extracted from the wavelet detail coefficients. Such features
include histogram parameters of the individual coefficients, as well as second order
statistics such as co-occurrence matrix features. These methods have shown to provide
further classification accuracy, with error rates as low as 5% reported




2.3.1.2 Haar wavelet transform

Haar Transform is the simplest and basic transformation from the space domain to a local
frequency domain and can work as an example for orthonormal wavelet transforms . It is
the first known Wavelet and was proposed by Alfred Haar .The Haar Wavelets family for
mT(0,1) is defined by

1 0<m<05

-1 0.5<m<1l

0 other wise

For This is also called mother Wavelet. Haar Wavelets are orthogonal, and their forward
and inverse transform require only additions and subtractions. So it can be easily
implemented on computer. A HT decomposes each signal into two components, one is
called average or trend and the other is known as difference or fluctuation. A precise
formula for the values of first average sub

Signal. Alz(al,az.....an,z) at signal, length N i.e f=(f.,f, f,)is

I:Zn-l‘l'fzn
N/2

V2

and the first detail sub signal,

F2n-1+f2n

An=
\2

To understand how wavelets work, let us start with a simple example. Assume we have a
1D image with a resolution of four pixels, having values

[6 12 8 6}
Haar wavelet basis can be used to represent this image by computing a wavelet transform
Consider the pairs of pixels (6, 12) and (8,6) take the average of each pair, 9 and 7, and
then record this in the next line. Then record the difference of the averages from the first




value of the pair. This process is then applied to this new string resulting in the line,
where the differences are just carried down. As follows:

{61286}

{97-31}
The differences recorded to the right-hand side are known as the detail coefficients. Thus,
the original image is decomposed into a lower resolution (two-pixel) version and a pair of
detail coefficients. The recursive process of averaging and differencing is called a filter
bank. The original image can be reconstructed by recursively adding and subtracting the
detail coefficients from the lower resolution versions.

A. Steps of Haar Wavelet Transform:

To calculate the Haar transform of an array of n samples:

1 .Compute the average of each pair of samples .(n/2 averages)

2 .Compute the difference between each average and the samples it was calculated from.
(n/2differences)

3 .Write the first half of the array with averages

4. Write the second half of the array with differences.

5. Repeat the process on the first half of the array. While doing this the array size should
be power of two.

For 2D Haar Transform the procedure remains the same. For example, apply 2D HT to
the following finite 2D signal.

2334
6752
4873
3923

Using 1D HT along first row, the approximation coefficients are

1 1
% (1+2) and \/—§(3+4)........(2,2)

and the detail coefficient are

%(2-3) and \/% (3-4) (2,3)




The same transform is applied to the other rows of |
By arranging the approximation parts of each row transform in the first two columns and
the corresponding detail parts in the last two columns we get the following results

5 7:-1-1
137 : -1 3

1210:-4 4
12 5 :-6 -1

1
V2

In which approximation and detail parts are separated by dots in each row. By applying
the following step of 1D HT to the columns resultant matrix, we find that the resultant

18 14 |-2 2
24 15 |-10 3
-8 0 0 -4
0 5 2 5

Thus we have A=

Each piece shown in example has a dimension (number of rows/2) x (number of
columns/2) and is called A, H, V and D respectively. A approximation area) includes

4‘




information about the global properties of analysed image. Removal of spectral
coefficients from this area leads to the biggest distortion in original image. H (horizontal
area) includes information about the vertical lines hidden in image. Removal of spectral
coefficients from this area excludes horizontal details from original image. V (vertical
area) contains information about the horizontal lines hidden in image. Removal of
spectral coefficients from this area eliminates vertical details from original image. D
(diagonal area) embraces information about the diagonal details hidden in image.
Removal of spectral coefficients from this area leads to minimum distortions in original
Image. To get the value at next level, again HT is applied as earlier on A. Thus the HT is
suitable for application when the image matrix has number of rows and columns as a
multiple of 2.

B.The advantages of Haar Wavelet transform:

1 .In terms of computation time, it produced Best performance

2. Speed of Computation is very high.

3. Haar Wavelet Transformations deals with Simplicity in working.
4. It is an efficient method for Image compression.

2.1.3.3Extraction of feature

The main purpose of this method is to show the impact of the discrete Haar wavelet
transformation on an image as Feature Extraction. This is the combination of a sequence
of low-pass and high-pass filters, known as a filter bank. The work of low pass filter
performs an averaging/blurring operation, and is written as:

_1
H=(1,1)....(2,4)

and differencing operation is performed by highpass filter and written as:

1
G5(1-1)ue e (2:5)




on any adjacent pixel pair. After performing transformation, image composed in four new
sub-images. This leads to blurred image and it removes the details, but in remaining three
images it represented separately. Using this technique we can easily store and transmit
Images. we compute feature vectors using Haar wavelets because they are the

fastest in computing and have been found to perform well in practice. It helps us to speed
up the wavelet computation phase for thousands of sliding windows of different sizes in
an image. They also facilitate the development of efficient incremental algorithms for
computing wavelet transforms for larger windows in terms of the ones for smaller
windows. Production of large number of signatures is the disadvantage of Haar wavelets.
We proposed the modified Haar wavelet transformation that reduces signatures only by
calculating 10 for the image in ourmethod. In the proposed method, we apply Haar
Wavelet Transform to Texture based Images. This can also be extended to other features
of the images. In our feature vector computation process, we applied Wavelet
Transformations only three times to get 10 sub images of input image in the

following way.

After applying Haar Wavelet Transformation
for 3 iterations




2.3.1.4 Algorithm

Algorithm for calculating the signatures of Wavelets
1 .Image is for size r*r
2 .Divide Image based on Haar Wavelet Transform into BB, CB, CC, BC.
3 .Compute signature fr for BB, CB, CC, BC.
4 Divide image into size r/4*r/4.
5. Compute signatures fr for CB, CC, BC.
6 .Divide image into r/8*r/8.
7. Obtain10 signatures and stop
The Wavelet signature (texture feature representation) is computed from sub image as
follows,
_Ci2

Ha B X))
fr is the computed Wavelet signature (texture feature representation) of the sub image. Cij
Is the representation of the intensity value of all elements of sub image. i x j is the size of
the sub image.

2.3.2 Shape

Shape may be defined as the characteristic surface configuration of an object; an
outline or contour. It permits an object to be distinguished from its surroundings by its
outline[12] . Shape representations can be generally divided into two categories [1].
1.Boundary-based
2.Region-based
Boundary-based shape representation only uses the outer boundary of the shape. This is
done by describing the considered region using its external characteristics; i.e., the pixels
along the object boundary. Region-based shape representation uses the entire shape
region by describing the considered region using its internal characteristics; i.e., the pixels
contained in that region Methods of Representation For representing shape features
mathematically, we have Boundary-based Polygonal Models, boundary partitioning
Fourier Descriptors Splines, higher order constructs Curvature Models Region-based:
Superquadrics Fourier Descriptors Implicit Polynomials Blum's skeleton The most
successful representations for shape categories are Fourier Descriptor and Moment
Invariants The main idea of Fourier Descriptor is to use the Fourier transformed boundary
as the shape feature .The main idea of Moment invariants is to use region-based
moments, which are invariant to transformations as the shape feature.




2.3.3 color

. Content-Based Image Retrieval (CBIR) According to the user-supplied bottom
characteristics, directly find out images containing specific content from the image
database. The basic process: First of all, do appropriate preprocessing of images, and then
extracted image features needed from the image according to the contents of images to
keep in the database. When retrieval has been occur to identify the image, extract the
corresponding features from a known image and then retrieve the image database to
identify the images which are similar with it, also it can give some of the characteristics
and features based on a queried requirement, then retrieve out the required images based
on the given eigenvalues. In all retrieval process features extraction is the most sensitive
thing, because depend on the features and got the good matches image from the image’s
database [5-13]

2.2.3.1 color histogram

Content The intensity histogram shows how individual brightness levels are occupied in
an image; the image contrast is measured by the range of brightness levels. The histogram
plots the number of pixels with a particular brightness level against the brightness level.
For 8-bit for each color band in all pixels, the brightness ranges from zero (black) to 255
(white) [14]. Color histogram represents the joint distribution of three color channels in
an image (Red, Green and Blue). Therefore it characterize the global color information in
an image [15]. In this proposal work will used RGB color space and for each band will
calculate the set of features depend on the histogram. The histogram is used a model of
the probability distribution of gray level. The first order histogram probability P (g) is
defined as follow:

r(g)=N(g)M
Where P(g) a probability of a gray level g in image
N (g) number of pixel with gray level g in image

M total number of pixel in image

2.2.3.2 Histogram of Prime Value

A histogram for 8 bits per each color of the pixel 24 bit per pixel start from black color
with 0 value into 255 (white) and between 0 and 255 there is 54 prime number. In some
cases in this proposal work the retrieval based on prime’s values will depend on these
values of primes and their frequency to compare between query image and database’s
images.




2.2.3.3 Color Image Moment

Image moments and their functions have been used as features in many image processing
applications, viz., pattern recognition, image classification, target identification, and
shape analysis. Moments of an image are treated as region-based shape descriptors [2].
One of the moment that paper considered it in this work is mean is the average value, so
tells us something about the general brightness of the image. The mean can be defined as
follows:

Mean=1N*1M f(i,j)Mj=1Ni=1

And the second moment has been used it is a standard deviation which also known as the
square root of the variance tell something about the contrast. It describes the spread in the
data, image with high contrast should have a high standard deviation and it is defined as

o= (xi,j—u)2Mj=1Ni=1

1| 1( & 2
o il

And the third and fourth features that consider it is variance and entropy is a measure of
how evenly energy is distributed in an image or data, entropy provides a measure of the
amount of energy that cannot be used to do work and it can be formulated

e=— P zi logP(zi)Li=1
2.2.4 Proposed work

In this proposal work have been used three ways to retrieve image from database of
images all of them depend on color histogram with add some extra features to increase
the efficiency of work

1 .Image Retrieval using Color Histogram

A color image histogram with 24 bits per pixel starting from 0 to 255 from black to white
for each color band (Red , Green and Blue) and because the changing in color value + 15

V¢




or -15 not visible with human eyes. So in the first Experiment work in this paper divided
histogram into sub block histogram with 17 block each block contain 15 gray scale color
for each of the RGB component of each image read from database. Thus each image will
have 3 histogram associated with it.

2 .Image Retrieval using Prime value of Color Histogram

The second experiment in our work is take the frequency of the primes number between
0-255 for all images in database and query image and apply the Euclidian distance
between two features vector for each color (R,G and B) so in the actual work will
compare 162 value of each vector and the smallest Euclidian value select it as the optimal
match.

3.Image Retrieval using statistical measurment

The third experiment depend on the histogram value for three band (Red, Green and
Blue) will compute the set of moment (mean , Entropy , Variance and Standard Deviation
)of the color image for each band and apply the measurement distance to check which
image is more closer to the query image from database.

In general the algorithm that followed it in this work as the following outline steps with in
each time different features used.

1.Read images in database and extract RGB format pixel information from images.
2 .Extract the features from the images in database.

3. Read in a query image and extract RGB format pixel information

4 .Create histograms for each of the RGB components of the query image.

5 .Compute a Euclidean distance by comparing the query image histograms to that of
each image in the database.

6. Sort images in database in order of ascending Euclidean distance to query image and
return as result, and the image with smallest Euclidean distance is the optimal match.

Note the different techniques that used it depend on the features and how can extract it
from the images. And the figure (2.1) show the proposal work.
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Fig2.2: image retrieval proposal work

2.2.5 Simllarity measurement

In the retrieval process , features of the query image specification are compare with
features of the image database to determine which image match correctly (similar) with
the given features. The matching process is based on similarity measure between query
image and images in database. There are several similarity measures that are proposed
and used for varied purpose. For retrieval base on similarity of two features distance
between the two can be defined as a match measure[16] . It is the way that compute the
similarity measure between query image vector and the vector of database’s images,
where each vector contain the features that have been selected it in different proposal
work in this paper have been used the Euclidean distance to select which images are
closer to the query image.




2.2.5.1 Euclidian Distance

It’s the most common metric for measuring between two vectors and is given by the
square root of the summation of the squares of the different between vectors component
Euclidian Distance (A.B)= (ai—bi)2ni=1 ...5 Where A = [al, a2, a3... an] B = [bl, b2,
b3,...,bn] Smallest Euclidian Distance between two vectors of features means the most
probable matching and will be selected.

. ()2
WED:Z:\Ll(fL fi)

2.2.5.1 Cosine

The Cosine distance measure the similarity between two vector with non-zero vector
integer or Boolean component, in the space a point may be through of as a direction. The
cosine measurement distance between two vector is an angle between point and vector
that make. This angle’s degree between 0 to 180, depend on how many dimensions the
space has. Where the Cosine of 0 is 1 and it is less than one for any other angle in positive
space. If we have two vectors with the same values a cosine similarity of 1,and two
vectors at 90° have a similarity of 0, and two vectors diametrically opposed have a
similarity of -1. The equation number () show the formula of Cosine distance.

(2,10)




Conclusion

In this part of our work ,we study and implement the first part of content based image
retrieval that based on the color and histogram of the color . basically we used three
experiment first one based on histogram . second based on only the prime value
between [0_255] of histogram and third some feature extracted form histogram
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