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Abstract— More number of techniques about medical image
retrieval is used in medical domain. In our Content Based
Medical Image Retrieval System, high level semantics of an
image is very important. Regarding with this issue, we
proposed a method using co-occurrences matrix to extract
texture features and Canny Edge Detection is to extract
shape features. Then K-means clustering algorithm and
Euclidean distance measure are used to retrieve similar
images for a query image in medical diagnosis. The
performance of this system is efficient when compare to
existing System.
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. INTRODUCTION

large number of medical images are generated by

hospitals and clinics every day (such as CT, X-ray

and MRI).Such images constitute an important source of

anatomical and functional information for diagnosis of

diseases, medical research and education. It is well

acknowledged that medical image database is key
component in diagnosis and preventive medicine.

Content based medical image retrieval
(CBMIR)[1][2][3] is the digital image searching problem
in large database that makes use of contents of image
themselves rather than relying on the textual information.
Medical images generated in hospitals contain semantic
information. This information can be used to retrieve the
images. Under such circumstance, medical image retrieval
has changed from previous text based method to the

content based method or the method which combines both.

According to the characteristic of medical images such as
texture and shape features are the important low level
features [4][5][6].

Quddus et.al [7] proposed a method, which reveals
superior robustness performance with respect to accuracy,
speed and multimodality in CBMIR. In their work,
support vector machine (SVM) are used for identifying 3-
D MR volume and performing semantic classification of
human brain into various semantic region.

A novel scheme has been proposed by Jiann- Der Lee
etal [8] for image retrieval task using the feature

Copyright to JIRSET

WWWw.ijirset.com

extracted directly from a compressed or uncompressed
image. The texture information is first extracted by
exploiting the multi resolution

nature of wavelet decomposition, which represents the
horizontal, vertical and diagonal frequency distribution of
an image. Then calculate the mean and standard deviation
of wavelet coefficient of each sub-band as texture features.
The technique of scale multiplication is analyzed in the
framework of Canny edge detection proposed by Paul
Bao et.al [9].

A scale multiplication function is defined as the
product of the responses of the detection filter at two
scales. Edge maps are constructed as the local maxima by
thresholding the scale multiplication results. The
detection and localization criteria of the scale
multiplication are derived.

Reshma Chauudhari et. al [10] proposed an algorithm
which incorporates the advantage of various other
algorithms to improve the accuracy and the performance
of retrieval. The accuracy of color histogram based
matching can be increased by using color coherence
vector for successive refinement. The speed of shape
based retrieval can be enhanced by considering
approximate shape rather than exact shape. In addition to
this a combination of color and shape retrieval is also
included to improve the accuracy of the result

A novel approach by successfully combining rotation
invariant contourlet transform and Fourier descriptor was
proposed by Arun K.S. etal [11]. Rotation invariant
contourlet transform is used for texture feature and
Fourier descriptor extract shape feature.

Bag of feature approaches have become prominent for
image retrieval and image classification task in the past
decade. Jingyan et.al [12] proposed a novel visual word
weighting method. The discriminative power of each
visual word is analyzed by the sub-similarity function in
the bin that corresponds to the visual word. Each sub-
similarity function is then treated as a weak classifier. A
strong classifier is learned by boosting method that
combines that weak classifier.

This paper is organized as follows. Section Il describes
the overall architecture of the proposed retrieval
technique. Section 1l describes the co-occurrence matrix
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and extraction of texture features. Section IV explains the
extraction of shape feature using canny edge detection.
Section V depicts the K-means clustering. Section VI
illustrates about the Euclidean distance measure. Section
VII express the experimental work and discuss the results
obtained from experiments. Section VIII tells a summary
of the paper.

Il. PROPOSED METHOD

The block diagram of the proposed work is shown in
the figl. In this paper we extract texture and shape
features using co-occurrence matrix [13] [14] and canny
edge detection [15].

Texturcand Shape §.
Features Extraction [

MEHmages s

o Resulting
Images

Luery Texture and Shape
Image FeaturezEx i

Retrieval

Fig. 1 Proposed CBMIR System
Then K-means clustering [16] and Euclidean distance

measure [17] are used for best medical image retrieval.

I1l. EXTRACTION OF TEXTURE FEATURES

Since we are interested in the statistical approach,
first we make use of the most suitable texture features.
The major advantage of using the texture attributes is
obviously their simplicity The most common features
used in practice are the measures derived from spatial
gray tone co-occurrence matrix i.e., texture features such
as contrast, angular second moment, entropy, energy,
inertia, inverse difference moment etc. These features
have been widely used in the analysis, classification and
interpretation of medical images. They are defined by the
equations as follows:

Entropy:
F3=-> > p(i, log(p@i. j)) (1)
Energy: -
F= Y T ) (@)
Inertia:
Fo= ZN:;lZ,Nlol('— ERI() (3)
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Inverse difference moment:

Fo= > > (G J)

1+ (i) (4)
Average of Gray:
F7= > il P (5)
Average of Difference:
FB= 3o il PO )] (6)
Gray non uniform:
2D I ) JNAL-T()) )
Difference non-uniform:
Flo= > I PG D (8)
Gray entropy:
Flo= =3 > ol D lg Y pGL0) (9)
Difference Entropy:
Fis= -3 Y P DI Y. PG ) (10)
Correlation
F14= "> (i) p(i. §) - poxpy
— (11)

oXoy

IV.EXTRACTION OF SHAPE FEATURES

The Canny edge detection algorithm is known to many
as the optimal edge detector. Canny's intentions were to
enhance the many edge detectors already out at the time
he started his work. Based on these criteria, the canny
edge detector first smoothes the image for eliminate noise.
It then finds the image gradient to highlight regions with
high spatial derivatives. The algorithm then tracks along
these regions and suppresses any pixel that is not at the
maximum. By using canny edge detection we can find the
edges in the following images is shown in fig.2.
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Fig. 2 Sample edge detection for brain, spine, and knee joint and
abdomen MRI images.

By using canny edge detection the following shape
features has been extracted:

Area: Area of selection in square pixels or in calibrated
square units. (e.g., mm2, pm2, etc)

Mean gray value: Aveljrage gray value within the
selection. This is the sum of the gray values of
all the pixels in the selection divided by the number of
pixels.

Standard deviation: Standard deviation of the gray
values used to generate the mean gray value.

Center of mass: This is the brightness-weighted
average of the x and y coordinates all pixels in the image
or selection. These coordinates are the first order spatial
moments.

Integrated density: The sum of the values of the pixels
in the image or selection. This is equivalent to the product
of Area and Mean Gray Value.

Median: The median value of the pixels in the image or
selection.

Skewness: The third order moment about the mean.

Kurtosis: The fourth order moment about the mean.

The following fig.3 shows the sample output screen for
extraction of texture and shape features.
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Fig.3 Sample output screen for shape and texture feature extraction

V. K-MEANS CLUSTERING

The K-means algorithm initializes 10 clusters by
arbitrarily selecting one image to represent each cluster.
Each of the remaining images is assigned to a cluster and
the clustering criterion is used to calculate the cluster
mean. These means are used as the new cluster points
and each image is reassigned to the cluster that it is
most similar to. This continues until there is no longer a
change when the clusters are recalculated.  The
following fig.4 shows the clustering of database using
cluster number as three.

VI.IMAGE RETRIEVAL
The basis of many measures of similarity and

dissimilarity is the Euclidean distance. The distance
between vectors X and Y is defined as follows:

n
Dlj 2 = szl(Xw XV]) 2 (15)
The Euclidean distance is calculated between the
query image and the clustered images. The calculated
distances are sorted in increasing order and display the
first N images as the best similar MRI scan images for
medical treatment.

VIL. EXPERIMENTAL RESULTS

The domain of medical imaging as a specific part of
medicine is a very convenient environment for using a
variety of CBIR systems. The main reason is the
necessity of
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Fig. 4 K-means Clustering

effective content based analysis, extracting clinically
relevant features out of the image and successful
retrieval. This CBMIR (content based medical image
retrieval) system consists of four major parts. The first
one is feature extraction, where a set of features is
generated to represent the content of each image in the
database.. The second job is using K-means clustering for
reducing robustness for retrieving images. Then the final
and third task is to use Euclidean distance measure,
where a distance between the query image and each
class in the database is computed using their image
feature values so that the N most similar images which
are belonging to one class can be retrieved. The
performance of both the shape and texture features, and
combination of both features are compared and given
in Table 1. To evaluate the retrieval efficiency of the
proposed system, we use the performance measure, Recall
and Precision.

Recall=R/T
Precision=R,/Tr

Copyright to JIRSET

TABEL: 1
Performance measure

MRI Texture Shape Texture &Shape
Images Precision | Recall | Precision | Recall | Precision | Recall

Brain 0.76 0.57 0.80 0.58 0.89 0.64

Spine 0.84 0.49 0.87 0.62 0.97 0.68
Knee joint 0.80 0.54 0.85 0.53 0.95 0.67
Abdomen 0.73 0.46 0.75 0.67 0.85 0.62

WWW.ijirset.com

Where Ry is the number of relevant retrieved images, T
is the total number of relevant items in an image database,
and Ty is the number of all retrieved items. This method is
implemented on a computer system using JAVA as the
programming language and MS-Access as the back end.
In this work we use around 450 MRI scan images as a
database such as brain, abdomen, knee joint and spinal
cord. The sample output screen is shown in Fig. 5.

L%/ TBMIR System ol ®
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|| Feature Extraction
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Fig. 5 Sample output screen for spine MRI image retrieval

VIIl.  CONCLUSION

Content based medical image classification and
retrieval based on texture, shape features and Euclidean
distance measure are a field of diversity and have an
enormous scope of application in medical fields. This
method is applied around 450 MRI images such as brain,
spine, abdomen, knee joint and retrieval efficiency is
found with usual precision and recall analysis. We have
planned to extend our work to various parts of the human
body MRI scan images and test its performance in future.
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