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ABSTRACT

Image retrieval is a challenging and important aesle applications like digital libraries and medica
image databases. Content-based image retrievakisilun retrieving images from database basecen t
feature vector generated with the help of the imBegaures. In this study, we present image rettieva
based on the genetic algorithm. The shape feander@rphological based texture features are exdact
images in the database and query image. Then damerehromosome based on the distance value
obtained by the difference feature vector of imaigethe data base and the query image. In the teglec
chromosome the genetic operators like cross ovelr m@motation are applied. After that the best
chromosome selected and displays the most sinmlagés to the query image. The retrieval performance
of the method shows better retrieval result.

Keywords. Medical Image, Genetic Algorithm, Image Retrieval

1. INTRODUCTION chromosome. The crossover operator creates a new
structure by exchanging element in the chromosome
Content based image retrieval is applied to visual (Cuevaseet al., 2002). Optimization of CBIR is a time
contents for search images from the feature datsbéis ~ consuming task because the entire image in théasea
the medical field enormous images are producediaad indexed again when each time the indexing algorithm
for diagnostic purposes (Daisy and Selvi, 2012)e Th use for that purpose (Saadatmand-Tarzjan and
visual and multimedia data are steadily increas®g, Moghaddam, 2007). The crossover operator exchanges
there is a need for fast retrieval methods aparh ftext- the subset of genes with pair of individuals andegates
based retrieval. To search large multimedia datbfs two others. Mutation operator replaces randomly
retrieval purposes, the visual and audio conterg us selected genes from an individual (Sareia., 2008).
commonly (Mulleret al., 2004). The visual content of The genetic algorithm application begins with daliti
images like color, texture and shape are use b BIR population and the individuals which are randomly
system. The unified approach usually have extraahb  generated. The fitness value of the each chromoseme
visual features, feature extraction, classificatiand evaluated and determines the appropriateness of the
similarity measure (Jaganathan and Vennila, 2013). problem. The individual selected from the poputatiefore
The genetic algorithm is introduced to do the the recombination are called parent. After the
optimization, genetic algorithm to evolve chromosom recombination the chromosome are called as therehil
population using the various genetic operation® lik (Cho and Lee, 2002). The genetic cross over iseapfd
selection, crossover and mutation. The objectivéhef  the feature vectors. The new chromosome after the
selection and reproduction operator is to keepespf crossover and feature vector in the database anpared
best element in the chromosome to propagate fot nexbased on similarity measure. The most similar chsome
generation. The fitness function is used to evelubée are use for the next generation (Yoo and Cho, 2007)
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The remaining part of the paper is structured as
follows, section 2 presents the related work, sac®
concept concerning the work, section 4 explain the
proposed work, section 5 presents result and dismus
section 6 address the conclusion of this research.

2. MATERIALSAND METHODS

Saadatmand-Tarzjan and Abrishami (2007) was
presented optimization of CBIR using Evolutionary
Group Algorithm (EGA). In this approach the image
database subdivided in to small groups. GA usese|
group for evaluation. The chromosome consists oége

consider the color, texture and shape feature dfage
in the data base for the retrieval purpose. Thefi@é
out the better combination of the feature descripto
produce similar images.

Syam and Rao (2012) proposed GA for CBIR using
extensive feature. The extensive feature vectorthef
contour, texture and color of the image are ex#Gct
The GA based approach is applied both query and
database images. Then the retrieval accuracy lsatea
by the precision and recall measure.

Hatwar and Hatwar (2012) proposes GA based
retrieval for the relevance feedback. The querygenand
database images are segmented first. The textdrecdor

The chromosome has evolutionary genes and historyfeature of the images are extracted to form théufea

genes. EGA shows good precision and recall values.

Santos et al. (2008) proposed GA based image
retrieval. This method considering the local feasuof
the image. By considering the combination of trghtri
features of the image together to get suitableltsesTine
user preference and similarity uses GA.

Cho and Lee (2002) proposed Interactive GA for
retrieval system. Wavelet transform are used fa th
feature extraction from the images. This methodiples
the user friendliness to retrieve images from theyd
databases. This enable the implicit queries ratizr the
explicit queries.

Gali et al. (2012) have proposed GA for content
based image retrieval system. The low level image
features like color, texture and shape are combaret
trained with different weight values. To evaluateda
optimize features weights of CBIR coded chromosome
used. The optimum weight of the feature calculatét
better fitness function.

Lai and Chen (2009) have proposed interactive
genetic algorithm for CBIR. They combined the color
feature and texture feature for the retrieval pagso The
differences of the retrieved result and user quey
adjusted by the weight of color and texture feature
based on the expectation of the user.

Raghuwanshiet al. (2012) have presented implicit
and explicit feedback based image retrieval usegtjc
algorithm. The combining approach improves the user
perception of the image resemblance. It providestter
architecture. The color and texture features are
considered as low level features for image rettieva

Torreset al. (2009) proposed GA framework for the
combination of the similarity measure was presentés
GA is more suitable for combining the simple deztors of
CBIR, which similar images returned from the dasaba

Ferreira et al. (2008) presented GA based image
retrieval using the relevance feedback. This apgroa
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vector for the comparison. By considering the three
regions of the image are selected and combininghtiee
to form the chromosome of the genetic algorithm.

2.1. Feature Extraction

As per the proposed technique, 2 features can be
computed from each region of an individual imageain
database. The calculated features are stored dinily in
a database. The two features are (Daisy and 2612):

Texture feature
Shape feature

2.2. Texture Feature

The texture feature provides the better image
description of the visual content. The texture gsial
can make use of the different attributes like
segmentation and recognition. For the feature
extraction purpose different approaches like diaib
and structural are considered by CBIR. The strattur
method describes the texture as the primitive forhe
texture features usually provides the smoothness an
coarseness of the image. So many types of method
describe the texture as the primitive form. Thetuesx
features usually provides the smoothness and
coarseness of the image. So many types of metlords f
computing the texture feature of the image. Bubne
is suitable to all the varieties of the features.

2.3. Gabor Filters

Gabor filter can be represented by the following
equation in the spatial domain as Equation (1).

The Equation (1) is the representation of the Gabor
filter:

Gop0(X,Y)= 0 (X, y).exp[atd (xco8+ ysif ) )

AJAS



M. Mary Helta Daisy and S. Tamil Selvi / Americasudnal of Applied Sciences 11 (2): 258-265, 2014

Where: 2.

g, == exp[(¢ + ¥) / 20°] 3.
210

4,

The Gabor filter G, ¢(x,y) forms the complex valued

function. Decomposing $e(x,y) leads into real and 5.

imaginary parts in Equation (2):

P (x,y)= Rooe (x,y)+ jlc,¢ o(X,Y) (2)

Where:

Ro40(XY)=0, (X,y)cos[2th (xco8+ ysifi
lgg.0(X.Y) =0y (X, y)sin[2rmh (xcoD + ysitd )]

2.4. Shape Feature

The shape features of the image can be the grég sca
equivalent of every image in the database. Human ca *
perceive the scenery which composed of many objects
together. The object can use for the better ideatibn *
of their shapes. The shape is one of the featunethé
user to describe as query.

2.5. Fourier Descriptor
Fourier

transformation mainly used for shape

analysis. It can able to represent the object ia th 1.

frequency domain. The common general features ef th

shape can be represented by lower frequency of theé.
Fourier transformation. The important details ok th 3.

shape are representing by the higher frequencyhef t

Fourier descriptor. Fourier transform usually geter 4.

large number of coefficients. The discrete Fourier

transform of s(t) is given by Equation (3): S.

1y ~jormt 6.

un=NZs(t)exp(T )= 0,1,. N 3) 7.
t=0

Here y, n = 0, 1, .., N-1, are usually called
coefficients of the shape of Fourier descriptoenated
asFQ,n=0,1, ., N-1.

2.6. Algorithms

Apply Gaussian filter to blur the images in databas
and query

Apply Fourier descriptor operation to extract the
shape feature

Apply Gabor filter operation to the i-th image for
extracting texture feature

Apply morphological operator for opening texture
feature for further operation

Concatenate the shape and texture feature values to
get the feature vector of i-th image

Repeat the step 2 to step 6 for the query image
and extract query image feature vector (Daisy and
Selvi, 2012):

Gene: It is the difference of the feature vectduea

of the image in the database and query image
Chromosome: Each chromosome consists of 10 genes
Distance value: This is the sum of the gene in a
given chromosome

Cross over: Crossover is one of the genetic opsrdto
mates two chromosomes to generate a new offspring
Mutation: Mutation is also one of the genetic
operators. That make change one or more gene value
in the chromosome from its starting state

Algorithm Il (Genetic based image retrieval):

Generate 10 chromosomes without repeating the
same gene once again in it

Find the distance value of all chromosomes

Select the best five chromosomes (nl) based on the
distance value to perform crossover and mutation
After genetic operation get the five chromosomes
(n2)

Combine the n1 and n2 chromosome to use next
generation

Repeat the steps 2 to 5 for ten generations

At the end of the ten generation select the best
chromosome based on the minimum distance value
Display the images based on the genes in the
selected chromosome

3.RESULTS

The proposed approach contains a database of 1500

Algorithm | (Generation of feature vector from
database image and query image):

1. Convert the input image to gray scale
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images. This includes 500 brain images, 500 lineges
and 500 lung images. The experiments were conducted
using MATLAB. The efficiency of the retrieval acaay
is measured by precision and recall measure. By
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considering the genetic algorithm and without genet shown in Fig. 3-5. The retrieved images and the
algorithm, the precision and recall is estimatedhe T precision-recall graph show that the proposed CBIR
precision and recall of the method based geneticsystem claims effectiveness in retrieving imaged #ne
algorithm outperforms the method considering withou most similar to the given query image.

genetic algorithm. The precision and recall merg@m The retrieval performance of the soft computing
the proposed method which are computed for a givenbased method is analyzed by means of the precisidn
guery images and the associated precision-recgbhgis recall. The precision and recall are defined ds¥:

Number of retrieved images relevant e uery imag
Total number of images retrieved

precision =

recall = Number of retrieved images relevant e tjuery imagt

Total number of relevant images in the database

Fig. 1. Sample output obtained for Lung image (a) querggen(b) retrieved images without GA (c) retrievedges with GA
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Fig. 3. Sample output obtained for Liver image (a) quemgge (b) retrieved images without GA (c) retrieimdges with GA

Lung-Precision-Recall graph

T
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faw)
o
:
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Recall

Fig. 4. Performance comparison for lung images

The Fig. 1 shows the query image and the output  Figure 2 represents the query and retrieved images of
image of the lungFigure 1b is the retrieved images the brain. While comparing both collection showifig.
using without soft computing technique. This cdilec 2b and 2c. The images retrieved based on genetic
consists of more number of non lungs imagégure 1c algorithm has contain more query related imagee Th
is the collection of retrieved images based on gbf graphFig. 5 shows the proposed method perform better
computing method. This consists of more imagededla than the method not using soft computing.
to the query image. The method based on genetic Figure 3 shows the query and retrieved output
algorithm has provided better retrieval accurache T images of the liver. The comparison grdfily. 6 shows
comparison graplrig. 4 shows that the soft computing the genetic algorithm based method provide better
based method gives better precision and recadl.rati precision and recall ratio.
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Brain-Precision-Recall graph
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Fig. 5. Performance comparison for brian images

Liver-Precision-Recall graph

0.65 T T T T T T T T
—With GA
0.6L —— Without GA
5\
055\ A
\
£ 05 ;
£ 045
0.4}t
0.35
02 025 03 035 04 045 05 055 06 065
Recall
Fig. 6. Performance comparison for liver images
4. DISCUSSION 2013), the brain image only considered. In the psep

work three different medical images like lungs,ibrand
The precision and recall measures are evaluate thdiver are considered and the genetic based sofpating
performance of the proposed method with traditional method based retrieval used.
one. Vilvanathan and Rangaswamy (2013) considered

with classification method using content based ienag 5. CONCLUSION
retrieval with color feature extraction. The optzation
method like genetic algorithm proposed in our waith We proposed CBIR based medical image retrieval

respect to the medical images. The content baseitate using genetic algorithm for retrieving relevant gea
image retrieval framework proposed in (Maheswari, from image database. This approach extracted the
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features like shape and morphological based teftare Maheswari, U., 2013. Content based medical image
the image using Fourier descriptor, Gabor filter retrieval using binary association rules. J. Comput
respectively. The cross over and mutation operedoes Sci., 9: 678-689. DOI: 10.3844/jcssp.2013.678.689
applied to the chromosomes. The best chromosome igquller, H., N. Michoux, D. Bandon and A. Geissbutle
selected then displays the related images from the  2004. A review of content-based image retrieval

database with respect to query image. The retrieved  gystems in medical applications-clinical benefits a
images gave better result. In this study we consitie future directions. Int. J. Med. Inform., 73: 1-23.

1500 medical images, considered the texture arukesioa PMID: 15036075
the feature extraction purpose. In future works diaga Raghuwaﬁshi G. N. Mishra and S. Sharma. 2012
base images can be increased to sufficient numtiers, Content based image retrieval using implicit and

various features combinations use for the feature s N . . .
extraction for getting more accurate precisionaligatio explicit feedback W'Fh interactive genetic algonith
' Int. J. Comput. Applic., 43: 8-14.
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