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ABSTRACT

Advances in digital imaging technologies and the increasing prevalence of picture archival systems have led
to an exponential growth in the number of medical images generated and stored in hospitals during recent years.
Thus, medical image retrieval plays a major role in medical diagnosis. The Digital images in the form of X-Rays,
MRI, CT is probably one of the most important tools in medicine since it provides a method for diagnosis, monitoring
drug treatment responses and disease management of patients with the advantage of being a very fast non-invasive
procedure. It is essential develop effective and efficient medical image retrieval systems for diagnosis, research and
educational purposes. In medical image database we could store X-Rays, MRI, CT images, type of disease and its
diagnosis details of particular patient or even a small text comment concerning clinical relevant information. To
retrieve this information query image can be applied for retrieving images from database. In Image retrieval systems,
the feature in the image is extracted as feature vector. The separate training phase was carried out for database feature
vector extraction. Recently, Radon codes are determined from the radon transform through local thresholding. In this
paper, Gabor transform which is also a powerful tool for feature extraction of texture based information. This paper
uses Gabor barcodes a new structure for the image annotation. Gabor barcodes was created from a query image with
Gabor filters results in different barcode lengths. The image is retrieved from the database by final stage of Support
Vector Machine (SVM) based image classification. Results obtained show that the proposed SVM classifier
outperforms multilayer perceptron neural network.
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1. INTRODUCTION

The diagnosis of the interior portions of the body can be made easy to the doctors by imaging technology.
The CT, Ultrasound and MRI images helps the doctors to identify the stage of the disease. The keyhole surgeries for
reaching the interior parts without really opening too much of the body can be avoided.
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Figure.l. Block diagram of medical image retrieval

By early stage identification. CT, Ultrasound and MRI imaging exploits the three dimensional and two
dimensional views of a body parts. Image processing techniques developed for medical diagnosis may be used to
analyze periodic improvements of the patients with ease. The medical image retrieval is a retrieval of images from
medical database for diagnosis. Early stage of image retrieval was done by textual annotations. The keywords based
retrieval involves a huge amount of manual labor and also increase the data storage. Medical image retrieval analyzes
the features of the image rather than the data such as keywords, tags, or descriptions associated with the image. The
block diagram of medical image retrieval is shown in Fig.1.

Modern techniques like CT, PET, MRI, X-ray images provide essential information for medical
professionals. Thus, now a day’s image retrieval of medical images from the database using query image for
diagnosis of patients is required. The features in the images are extracted and compared with database to retrieve the
similar images from the database.

The classification was done based on color, texture, shape and spatial relationship of images. The similarity

measures were done on the features for retrieval process. The low level features contributed more for the similarity
measures. The soft computing techniques such as decision tree, support vector machine, ANN, Bayesian network
were widely used in the categorizing medical images.
Related Research: In content based image retrieval systems (CBIR), the query image is analyzed by efficient
methods to extract the most informative features from the image. Earlier days visual features descriptors such as
color, texture and shape represents vital regions of body. CBIR have been developed with the hope that it support
medical professionals for diagnosis.
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The current CBIR systems are boundless to the specific image modality & body part. It fails to provide best
results on all medical applications. Furthermore, the CBIR succeed in many medical cases, the presence of semantic
gap between the extracted image features and predicted doctor’s feature limits the application. Thus generic features
does not provide the best results on specific modality.

Recent years, Barcodes have a wide area of application that it was involved to many services on the daily
basis. The new research era started in medical image retrieval in the form Radon transform and radon barcodes. The
medical image is annotated by radon barcodes with radon transform of projection angles and binarization. Hamming
distance provides efficient result on similarity measures of radon barcodes of the query image with the database.
The numerous research algorithms have been proposed on grey level co-occurrence matrices and marcov random
field (MRF) model. The wavelet transform adopts best results in multiresolution analysis. The Gabor transform is a
special kind of wavelet transform used for feature extraction from the images for object detection and biometric
identification.

Sastry and Challa (2007), use feature extraction method of Gabor transform with filter.it adopts a method of
direction dependent. Thus, the results were not affected by the usage of Gabor filters for feature extraction.

Dunn and Higgins (1995), explains about the Gabor feature extraction with the Gabor wavelet transform.
The texture analysis have been proved to be very useful in the Gabor wavelet

The group of wavelets is considered as Gabor filters. In Gabor filter, each filter is categorized by specified
frequency and angle of direction. Thus it provides a specified frequency description. Texture features are then
extracted from the frequency distribution.

The Gabor transform has special properties of robustness against rotation, scale and translation. The
photometric disturbances such as illumination changes and noise have been removed by Gabor transform.

2. PROPOSED METHODS
This section briefly introduces to Gabor transform, Gabor barcodes and Support Vector Machine.
Gabor Transform: The Gabor transform provides the multiresolution time frequency analysis. The Gabor transform
converts the image from its spatial domain to frequency domain. The Gabor implementation is based on three
operation 1) creation of Gabor filters with different frequencies and orientation 2) convolution operation with filters
3) rotation from 0 to 180 degree. Three important features of Gabor transform were orientation, frequency and sigma.
The selection of sigma values involves a tradeoff in noise performance. The small sigma values provide robustness
against noise compared to larger sigma values. The Gabor transform provides different time-frequency resolution
pair by varying kernel size. The analytical frequency depends on size. If the kernel size is small then its time
resolution is high and frequency resolution is low. It is vice versa in the case of bigger kernel size.
upZ+ vy2
G(x,y) = %e(_ 202 )e(jwur+2<p) (1)

Where ur = cos 8 + y sin 0,v; = sin 0 + cos 0, f is frequency of various kernel and 0 is orientation of Gabor
function, ¢ is phase shift, ¢ is standard deviation and y spatial aspect ratio.
Gabor Barcode: To extract the Gabor features from an image of same length, initially the image should be resized
to a specific size of AN x BN, That is 2" in this study. The size is 32 x 32 for processing the image. In order to generate
the Gabor code, initially the query image | obtain filter response from filter bank of various orientations. Then 2D
matrices are then down sampled by a coefficient of 4. The down sampling results in row vectors of Gabor features.
Median value is calculated for each vector. As a final step, based on the threshold value the vectors are done with
binarization to corresponding feature vector for Gabor codes. The final Gabor code was generated as shown in Fig.2,
by concatenating all vectors. Thus, the dimension of the feature vectors is reduced by down sampling the feature
vectors. The down samples factor is 4 and it helps to reduce the redundancy in the adjacent pixels.
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Figure.2. Gabor Barcodes
Support Vector Machine: The support vector machine (SVM) is an intended classification for binary features. The
SVM reduces the empirical classification error and it maximizes the geometric mean. Hence it is also named as a
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maximum margin classifiers. The maximum margin classification was done by constructing linear hyper plane. They
were two major approaches in SVM classification. They arel) one to many 2) many to one classifiers. The Multi
class classification was done to obtain several classes. In this paper hyper plane is constructed by linear SVM
procedure. The samples of same class are arranged on one side and query vectors on another side. The SVM
algorithm is based on the kernel between a vector of trained classes and derived vector from the query image.
In this paper the modified Gaussian ploy kernel (2) of SVM outperforms the standard SVM classification.

llx=yl?
k(x,y) = ==e” 2 (2)
Proposed Architecture: In this section, the architecture of the proposed medical image retrieval is described. The
proposed method consists of two phases. 1) Training phase 2) Testing phase. During the Training stage, each image
in the dataset is resized to a specified dimension and Gabor features was extracted via Gabor transform. The Gabor
features were trained by a newly proposed SVM classifier with their class labels. The Gabor barcode is generated
for each image in the dataset in the training phase .In testing phase, Gabor barcode is generated for a query image
and similarity matching was done by proposed function.
Gabor Barcodes: Gabor barcode is generated for each Medical image in the dataset. To get accurate results each
image in the data set is indexed to separate classes. To extract the Gabor features, all the images in the dataset are
resized to a specified dimension. Thus, a fixed size and same length features are extracted from the medical image.
The generated barcodes is shown in Fig.3, are Down sampled to reduce the computational time. The size of the
kernel used is 16 x 16, 32 x 32 or 64 x 64. The Gabor transform is performed for various projection angles on the
medical image. Then the Gabor features are converted as a binary stream for classification.
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Figure.3. Gabor Barcodes of sample Medical images
Training Phase: Each class is defined by its own label .All the classes were trained in SVM classifier with Gabor
features. In this paper, Multi-class SVM is implemented with one to one approach. The proposed Gaussian kernel
function is used for the classification. The empirical based parameters were tuned for training phase. The orientation
and projection are binarized to generate Gabor barcode. Algorithm 2 represents the overview of training Phase.
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Figure.4. Overview of training and testing phase

Algorithm.1. Gabor Barcode generation
Initialize with input image |
Resize the image 32 x 32
Apply Gabor filter for all orientations
Obtain the magnitude and median of filtered vectors
Downsample the feature vector by 4
Generate the row feature vector
Binarize to generate a barcode

Algorithm.2. Training Phase

Initialize the angle 6 and image size to 32
Create a while loop with no of training samples
Resize the image
Perform Gabor transform
Binarize with respect to threshold value
Generate the Gabor barcode
End the while loop
Bulid the multiclass SVM classifier
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Testing Phase: In the testing phase, the query image is resized by same procedure as applied in the training phase.
Then the image is processed by Gabor Transform with defined orientation to generate a Gabor barcode. The classes
were assigned based on the orientation of Gabor transform by multi-class SVM classifier. Based on the class
identified, the similar image is retrieved from the database. The Gabor Barcodes of the query image is compared
with the entire image within the class by using similarity measure of hamming distance. Finally, the most similar
images are extracted from the database. Algorithm 3 represents the overview of testing phase.

Algorithm.3. Testing Phase
Get the query image & resize it to 2"
Apply a Gabor filter with its orientation
Identify the image class
Generate the query Gabor barcode
Set the number of images to be retrieved
Similarity measures by Hamming distance
7 | Display the retrieved images
3. EXPERIMENTAL SETUP AND RESULTS

In training and testing phase, 120 lung medical images were taken from the IRMA dataset. The medical

images were classified on the basis of gender and pathologies. The results obtained from the proposed algorithm is
shown in the Fig.5.
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Figure.5. Result of a SVM based image retrieval

4. CONCLUSION

In this paper, the major work is done on the basis of Gabor barcodes and SVM classifier. Gabor barcodes
were introduced for feature extraction .The extracted Gabor features are used to train a multi class SVM classifier to
categorize the query image. The experimental results represents the accurate extraction of similar images from the
dataset. In our future work, better soft computing techniques were employed to improve the results.
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