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ABSTRACT

For searching, browsing and retrieving images of a large database optimization based hybrid methods are
used. The feature points are selected based on discrete cosine transform and discrete wavelet transform. These
feature points are optimized using firefly algorithms and the resulting feature is transformed using wavelet (or
Bandelet). The proposed method is experimented with 200 images spread across 10 classes of images. Euclidian
distance, Turvksey, etc , between the feature vectors of query images and the database images is considered . Using
different distance method images is retrieved in ascending order. Watermarked images are segregated and classified
under each class. The Average precision and recall of each class are calculated. The overall average of all averages
of each class is calculated and compared with the existing method.
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1. INTRODUCTION

Advancements in color imaging techniques are being readily used by the professional users. Marriage
beareu are increasing at a faster rate. Online shopping and online counseling are playing a vital role. Images are
collected from various sources like digital camera, digital video, scanner, internet and from mobile phones. So the
computer systems are posed to increased technical challenges like to store/ index and manage/transmit data
effectively. For more than 3 decades image compressions have been studied based on storage and transmission.

Content Based Image Retrieval is a fast and efficient search method. It is an automatic process to search
relevant images based on the input from the user. Based on the input parameter from the user i.e texture, shape
and other information CBIR performs search engine for huge medical image database. CBMIR relays on fast global
features. CBMIR consists of two steps. The first one is feature extraction called image signature is generated to
accurately represent the content of each image in the database. A feature vector is smaller in size than the original
image, typically of the order of hundreds of elements. The second step is similarity measurement where a distance
between the query image and each image in the database using their signatures is computed so that the closest
images can be retrieved.

This method draws many in the field of image processing and computer vision. CBMIR differs principally
through its emphasis on the retrieval of images with desired characteristics. Research and development issues in
CBIR cover a range of topics, many shared with mainstream image mining and information retrieval. Some of its
uses are extracting such features from raw images, compact storage for large image databases, with human
similarity judgments matching query and stored images, accessing stored images by content, interface human to
CBMIR system. CBMIR is a vast and resourceful library for scholars to integrate image retrieval based on global
features.

In this method the feature points are selected based on DCT and DWT. Further processing is done using
firefly optimization method. In this watermarking method is combined with content based image retrieval system
for efficient retrieval of images under each class. This saves time of search for a particular image from thousands
of image database.

The main confront of the CBMIR system is to allow radiologists to retrieve watermarked medical images

of similar features that lead to related diagnosis reason from huge volumes of databases. The medical image feature
extraction, classification and similarity measure provide a flexible means of searching and retrieval of an image
based on content of query and database images. The most important objective of the CBMIR system is to retrieve
the images from the huge volume of medical databases with high accuracy by performing watermark extraction,
classification and similarity measure process. So the retrieved images are used for various medical diagnostic
purposes. The extracted watermark provides the details of the particular patient.
Content based image retrieval: Content-based image retrieval (CBIR), known as query by image content (QBIC)
and content-based visual information retrieval (CBVIR). The application of this is to search for digital images in
large databases. The search will analyze the actual contents of the image is called as content based method. The
term content in perspective might refer to colors, shapes, textures or any other information that can be derived from
the image itself. The block diagram is shown in Figure 1.
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Fig.1.CBMIR Architecture

In a huge database searches rely on the metadata like captions or keywords. These are generated and stored
by human alongside each image in the database. It is difficult to examine the content of each image in the database.
In this system, the relevance between a query and any target image is positioned according to the similarity measure
computed from visual features. Each image that is stored in the database has its features extracted and compared to
the features of the query image. It involves three steps:
Feature Extraction: The first step in this process is to extract the image features to a distinguishable extent. Feature
is anything that is localized, meaningful and detectable. In an image noticeable features include corners, lines,
objects, color, shape, spatial location, motion and texture.
Optimization: The features are optimized in order to reduce the redundancy and efficient storage and utilization.
Matching: The third step involves matching these features to yield a result that is visually similar.
The accuracy of a CBIR system depends on factors like extraction of appropriate features from the image,
classification of the image. The features extracted from an image are represented in the form of vectors. The
retrieval accuracy, computational complexity, retrieval time depend on the dimension of the feature vector. Higher
the dimension of feature vectors, better the retrieval accuracy but the memory for storage, retrieval time and
computational complexity increases. Thus is it important to find balance between the dimension of feature vectors
and the accuracy with satisfactory storage and computational requirements. In this paper an approach is proposed
by optimizing the extracted features. This minimizes the size of feature vector and reduces the system complexity
resulting in faster retrieval.
Proposed algorithm: The method of image search and retrieval proposed here mainly focuses on the generation
of the feature vector of search based on the image transform generated by the discrete wavelet transform (DWT)
and discrete cosine transform (DCT).
Steps of the algorithm are given below:
Stepl: Image is divided into 8*8 sub blocks.
Step2: Apply the DWT Transform on the image to extract horizontal, vertical and diagonal coefficients.
Step3: Then DCT is applied for further processing and the image features are selected.
Step 4: The selected features are optimized using firefly algorithm and are stored as feature vector.
Step 5: The Euclidian distances between the feature vectors of query image and the feature vectors of images in
the database are calculated.
Step 6: The algorithm performance is measured based on the average precision and average recall of each class of
images and their average across the class.
2. Experimental results: This method is implemented on a computer system using MATLAB R2010A. In this
work, we used around 150 MRI scan images as training set and 15 MRI scan images as testing set in BMP format
with the size of 256 x 256 as a database. To assess the retrieval effectiveness, the precision and recall are used as
statistical comparison parameters for the proposed image mining techniques.
2.1. Naive Bayes Classifier: Naive Bayes method is a kind of module classifier. It is a simple probability classifier
which is based on applying the well-known Bayes theorem with strong (naive) independent bases/assumptions.
The major benefit of this classifier is that it requires only the mean and variances between the variables of the
parameters. It is very easy about implementation and computation.
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2.2. KNN Classifier: The k-Nearest Neighbor (kNN) algorithm is a non-parametric method in that no parameters
are predictable. Alternatively, the proximity of the neighboring input interpretation of the training data set and
interrelated output values are used to predict the output values of cases in the validation data set. Moreover, KNN
process is used for the purpose of classification.

An image is classified and assigned to a specified class through a majority vote of its k Nearest
Neighbors. Here, the classifier takes the pattern that is very close to each other in the space for the feature, which
belongs to the class having the similar pattern. The neighbors are the images that are correctly classified into the
already used known class. Through this way, the images from a database are classified accurately under different
classes.

2.3. Support Vector Machine (SVM) classifier: The goal is to produce a classifier that will work well on unseen
examples, so that it generalizes well. Support Vector Machine is a linear classifier that can separate the image data,
but there is only one that maximizes the margin (maximizes the distance between it and the nearest image data
sample of each class.
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Table 1 shows the analysis of three classifiers namely Bayesian, SVM and kNN. The kNN classifier is
compared with Bayesian classifier and SVM classifier and from the results it is obvious that kNN classifier gives
more accurate classification of images. Watermarking is used to increase security for the database and classifier is
used to access the database in an efficient manner. It is observed that the performance of the proposed kNN
technique is higher than Bayesian and SVM classifiers. It is shown in Figure 2 as comparison.

True Positive(TP) is the quantity of correctly classified images, False Positive(FP) is the quantity of
incorrectly classified images, False Negative(FN) is the quantity of incorrectly classified correct images, and True
Negative(TN) is the quantity of correctly classified wrong images.

Figure.2.Comparisons of Classification Methods

Accuracy = (TP +TN) /(TP +FN + FP + TN) @
Sensitivity = TP/ (TP + FN) 2
Specificity = TN/ (TN + FP) 3
Table.1.Classifier Analysis
Method Performance Measure in %
Specificity (%) | Sensitivity (%) | Accuracy (%)
Bayesian 65.9 75.44 62.06
SVM 89.34 98.54 88.67
KNN 94.10 97.76 93.33
Classifier Analysis
=
E

Table.2.Confusion Matrix for Classification Techniques

Classifier True False False True Accuracy (%)
Positive | Positive Negative Negative
Bayesian 15 59 2 74 59.33
SVM 0 0 17 133 88.67
k-NN 7 0 10 133 93.33
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The definitions of these two measures are given by equations. The level of retrieval accuracy achieved by
a system is important to establish its performance. If the outcome is satisfactory and promising, it can be used as a
standard in future research works. In image mining using CBIR, precision-recall is the most widely used
measurement method to evaluate the retrieval accuracy. Precision, P, is defined as the ratio of the number of
retrieved relevant images to the total number of retrieved images. Precision P measures the accuracy of the retrieval.
No.of relevant Images retrieved
No.of Images retrieved (4)
Recall, R, is defined as the ratio of the number of retrieved relevant images to the total number of relevant images
in the whole database. The retrieval efficiency, namely recall precision and accuracy were calculated for color
images from image database.

Precision =

No.of relevant Images retrieved

Recall = - (5)
Total No.of Images in Database
Standard formulas have been used to compute accuracy rate.
Precision+Recall
Accuracy = ————— (6)
Table.3.Precision and Recall for Normal Class
Precision Recall Precision Recall
1 0.08 0.96 0.38
1 0.09 0.92 0.4
1 0.1 0.92 0.42
1 0.15 0.92 0.48
1 0.2 0.92 0.5
0.98 0.25 0.92 0.53
0.98 0.26 0.92 0.6
0.98 0.27 0.9 0.7
0.98 0.3 0.9 0.8
0.96 0.32 0.9 0.89
0.96 0.34 0.88 1
0.96 0.36 0.87 1
Table.4.Precision and Recall for Abnormal Class
Precision Recall Precision Recall
1 0.08 0.7 0.4
1 0.09 0.6 0.4
1 0.1 0.5 0.4
1 0.15 0.4 0.4
1 0.2 0.3 0.4
1 0.25 0.2 0.4
1 0.3 0.1 0.4
1 0.35 0.12 0.5
1 0.4 0.14 0.7
0.9 0.4 0.16 0.9
0.8 0.4 0.18 1

Precision number of images that are retrieved is relevant to the query image, while recall denotes the number
of related image that are retrieved. Out of 150 images 10 images are retrieved similar to the query image. Figure 3
shows IDs of all the images retrieved belonging to Grade -1 category.

©)
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Figure.3.Retrieved Images from the Dataset
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Table 5 shows the distance between the IDs of the query image and the retrieved neighbor image. It can be
the query/received image corresponds to a person with 1D #35.
Table.5.Distance Between Query Image and Neighbor Image ID

Image 1D Distance Measure between Query and Retrieved Image
35 6.335525941638029e+000
67 7.749834365802461e+000
34 3.141894368332418e+001
39 5.600492795410948e+001
31 6.201822147901120e+001
62 6.768008508871785e+001
33 6.795805088871785e+001
32 7.125642249290304e+001
40 7.471456739317276e+001
72 7.756552675652740e+001

Table.6.Retrieval Time and Average recall rate for Hybrid Approach with the Existing Method

Approach Total Retrieval time for Average Recall
(Ref 16) 100 images (in seconds) Rate %
DCT 54 72
DWT 45 79
Integer 32.91 84.17
Hrbrid Optimization 29.41 90.24

Table 6 shows the total retrieval time for 100 images. Using DCT it is 54 sec , for DWT 45 sec , Integer

Method 32.91 and Hybrid Optimization 29.41 sec. So hybrid method is 3.5 % faster than the existing method.
The average recall rate is also increased.

Table.7.Recall and Precision rate for Hybrid Approach with the Existing Method

Method (Ref 16) Recall in % Precision in %
DCT 72 74
DWT 79 76
Integer 82 82
HRBRID OPTIMIZATION 88 88

Table 7 shows the recall rate of DCT as 72%, DWT 79 %, Integer 82% and hybrid method 88 %. The

Precision rate using DCT is 74%, DWT 76%, Integer 82 % and Hybrid Method 88 %.
3. CONCLUSION

Even though technology is advanced in image generation and storage, the expertise and techniques for
effective image retrieval still lack maturity. In this paper a novel method for image retrieval based on hybrid
optimization technique for feature extraction is proposed. Proposed CBIR method is 10 times faster than the GLCM
method and requires 90.10% less computations as compared to that of GLCM method. The precision and recall
values in proposed image retrieval techniques are much higher as compared to conventional GLCM based CBIR.
The hybrid optimization method performs marginally better than GLCM based methods in terms of slightly higher
precision and recall values
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