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Synopsis

The project entitled “Content Based Image Retrieval Using Biased Discriminant Euclidean Embedding Algorithm” is developed using Java as Front end and SQL Server as Back end.

          The aim of the project is to retrieve the images from image database using user query image based on the features such as color, texture and shape. Content Based Image Retrieval Using Biased Discriminant Euclidean Embedding Algorithm (CBIR) recently gained more attention for image management and web search in multimedia applications. A wide variety of relevance feedback (RF) algorithms have been developed in recent years to improve the performance of CBIR systems. These RF algorithms capture user preferences and bridge the semantic gap between the query image and image results. However, there is still a big gap to further improve the RF performance. Generally the popular RF algorithms ignore the manifold structure of image low-level visual features.
 
The Biased Discriminant Euclidean Embedding (BDEE) which parameterizes samples in the original high dimensional ambient space to discover the intrinsic coordinate of image low-level visual features such as color, texture and shape. BDEE precisely models both the interclass geometry and interclass discrimination and never meets the under sampled problem.

            To consider unlabelled samples, a manifold regularization-based item is introduced and combined with BDEE to form the semi BDEE. To justify the effectiveness of the proposed BDEE and semi-BDEE, user compare them against the conventional RF algorithms and show a significant improvement in terms of accuracy and stability over the functionality of a CBIR system.
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1. INTRODUCTION

1.1 PROBLEM DEFINITION
The traditional text Based method of image indexing has proven to be insufficient, laborious and enormous time taken. It is based on keyword that would match the descriptive keyword assigned to the image by a human categorizer. It is non-standardized because different users use different keywords for annotation.

 Text Based method can capture high level image features very well and it is easy to issue text queries but it cannot accept pictorial queries. There is a need to develop an efficient method to retrieve digital images based on the user request. Thus Content Based Image Retrieval (CBIR) system provides better results than the traditional system. 
1.2 overview of the project

Content Based Image Retrieval (CBIR) has gained much attention in the past decades. This technique is used to retrieve images from an image database such that the retrieved images are semantically relevant to a query image provided by a user. 

It is based on representing images by using low-level visual features, which can be automatically extracted from images, to reflect the color, texture and shape information of the image and described by feature vectors. The feature vectors of the images in the database form a feature database.
CBIR with RF Algorithm can capture low level image features but they cannot capture high level features effectively. So BDEE algorithm is used in CBIR. The Biased Discriminant Euclidean Embedding (BDEE) which parameterizes samples in the original high dimensional ambient space to discover the intrinsic coordinate of image low-level visual features and most similar images are retrieved from image database. It does not produce the exact image, so Semi BDEE is extended from BDEE. When comparing to BDEE, Semi BDEE results minimum distance between the image and produce the exact image results from image database.

1.3 ORGANISATION PROFILE

RAM CONTROLS is one of the fastest growing concerns focusing on IT and IT enabled services working with client’s satisfaction in the areas that impact and redefines the core of the Business through its advanced technologies and superior work culture. RAM CONTROLS focuses on helping to organizations address their business globally and effectively. RAM CONTROLS is started in October 2003 at Coimbatore with 4 software Engineers and its registered in 2004. Now, the company has 4 branches in Tamil nadu and more than 25 Employees working for clients effectively and efficiently. 

Background

RAM CONTROLS runs on a unique combination of advanced software and hardware. The company focuses on web site development along with customized software packages and implementation. 
People 

People are our asset-this statement is more than a slogan at RAM CONTROLS. It has the best of Indian talent for delivering an international quality services in a cost effective business model. So caring for nurturing people is a synergistic combination of philosophy and business. Here, the functionality starts from initial study using our industry knowledge and a client requirement analysis is done. Then a complete business application is developed for the customer. 

2. SYSTEM CONFIGURATION
2.1 HARDWARE CONFIGURATION
PROCESSOR

: Dual Core 
MEMORY

: 256 MB
HARD DISK

: 1 GB
MONITOR

: 15” Color Monitor
MOUSE

: Standard 3 Button Mouse 
KEYBOARD

: 104 keys Standard Keyboard 
2.2 SOFTWARE CONFIGURATION

OPERATING SYSTEM : WINDOWS 98/NT/XP 
LANGUAGE                  : JAVA 
DATABASE

     : SQL SERVER
2.3 ABOUT THE SOFTWARE

  Java is a programming language developed by Sun Microsystems. Java has a good chance to be the first really successful new computer language in several decades. Advanced programmers like it because it has a clean, well-designed definition. Business likes it because it dominates an important new application, Web programming. Basic was too static and constrained to support the development of large applications and libraries.
 A platform is the hardware or software environment in which a program runs. Most Platforms can be described as a combination of the operating system and hardware. The Java platform differs from most other platforms in that its software –only platform that runs on top of other hardware-based platforms. The Java platform has two components: 

· The Java Virtual Machine (JVM). 

· The Java Application Programming Interfaces (Java API). 

Swing

Swing introduced a mechanism that allowed the look and feel of every component in an application to be altered without making substantial changes to the application code. The introduction of support for a pluggable look and feel allows Swing components to emulate the appearance of native components while still retaining the benefits of platform independence. This feature also makes it easy to make an application written in Swing look very different from native programs if desired. 
Originally distributed as a separately downloadable library, Swing has been included as part of the Java standard edition. The Swing classes and components are contained in the javax.swing package hierarchy. Swing is a platform-independent, Model-View-Controller GUI framework for Java. It follows a single-threaded programming model, and possesses.
MS-SQL SERVER 2000
MS SQL Server is a powerful database management system and the user can create applications that require little or no programming.  It supports GUI features and an entire programming language, Visual Studio Application which can be used to develop richer and more developed application.
There are quite a few reasons, the first being that SQL is a feature rich program that can handle any database related task you have.  You can create places to store your data build tools that make it easy to read and modify your database contents, and ask questions of your data.  SQL is a relational database, a database that stores information about related objects. In MS SQL that database means a collection of tables that hold data.  It collectively stores all the other related objects such as queries, forms and reports that are used to implement function effectively.

The MS SQL database can act as a back end database for .NET as a front end, MS SQL supports the user with its powerful database management functions.  A beginner can create their own database very simply by some mouse clicks.  Another good reason to use SQL as backend tool is that it is a component of the overwhelmingly popular Microsoft office software suite.

MS SQL however is a relational database, which means that you can define relationships among the data it contains.  Relational database, are superior to flat file databases because you can store discrete information.

3. SYSTEM STUDY AND ANALYSIS

The most creative and challenging phase of the development process is system design. The term design describes a final system and the process by which it was developed. It refers to technical specification that will be applied in implementing the candidate system. The first step is to determine how the output is to be produced and in what format.

3.1 Existing System


The existing system does not satisfy users expectation. Thus the existing system revealed several drawbacks.

DRAWBACKS

· The existing Relevance Feedback algorithm retrieves the most semantic relevant images based on the query image.
·  At the same time the user is not satisfied because, user would not like to label a large number of images during Relevance Feedback. 
· Only does a limited number of feedback iterations for image labeling. 
· To deal with this kind of scenario, the following CBIR framework is proposed.

3.2 Proposed System


 A new approach for Relevance feedback based image retrieval systems is proposed which use 

· Biased discriminate Euclidean embedding (BDEE) and 

· Semi – BDEE
These two algorithms models both the interclass geometry and interclass discrimination between the images based on the color, texture and shape features extracted from the images and never meets the under sampled problem. 
3.3 Feasibility Study 

         Feasibility study is a system proposal according to its workability, impact on the operation, ability to meet user needs and efficient use of resources following three key considerations are involved in the feasibility analysis.

3.3.1 Economic Feasibility

An economic feasibility test focuses on costs of a proposed plan in both the short and long-term. In the analysis stage, this project had been analyzed for its economic feasibility. The system was found to be affordable and beneficial in case of cost. This project is cost effective because of its accuracy, faster and user-friendly nature.

3.3.2 Technical Feasibility

 Technical feasibility is the process of proving that the concept is technically possible. Technical feasibility examines the operational requirements and identifies potential safety and environmental hazards. Technical feasibility emphasis on to the existing computer system and to what extent it can support the proposed system.

In proposed system BDEE and Semi-BDEE supports faster executives and user friendly. It is technically feasible one. The software and the hardware components were available and were working perfectly.

3.3.3 Behavioral Feasibility



Behavioral feasibility is a study that addresses the human issue of a proposed system development project emphasis on the working environment. Behavioral feasibility focuses on how the system works. This system works well and found to be an efficient based on the BDEE and Semi-BDEE Algorithm.
4. SYSTEM DESIGN

Design is the first process in the development phase of system. It may be defined as “The process of applying various techniques and principles for the purpose of defining a device”. Structured system design is a process through which the system requirements defined in system analysis are translated into design specifications.

4.1 Structured Design


Structured design is a design in which all of the processes are shown in a diagrammatic representation. System Flow Diagram is a diagram commonly used to indicate the general flow of the system. The System Flow Diagram shows the relationship of the whole system.

All the images are stored in image database. Image file filtering checks the image  to be in .jpeg format. K-means clustering is used to cluster the images from the image database and its image features are extracted. When a query image is given BDEE and Semi-BDEE is used to match the similar images and produce the exact images with minimum distance.
4.2 Module Design

The system is divided into several addressable components called modules that are integrated to satisfy the problem requirements. Software with effective modularity namely independent modules is easier to develop because function may be compartmentalized and interfaces simplified.
Content based image retrieval using biased discriminant Euclidean embedding algorithm is divided into four modules such as

· Image File Filtering and Clustering

· Feature Extraction

· BDEE (Biased Discriminant Euclidean Embedding)

· Semi-BDEE (Biased Discriminant Euclidean Embedding)

The first module checks whether the given query image is in .jpeg format. Based on visual features such as color, texture and shape the clusters are formed.

In second module feature values are extracted from visual features and its values are stored in feature table.

In third module BDEE algorithm is used to convert a low-dimensional feature space to high dimensional feature space. It produces the similar images from the image database.

In fourth module Semi-BDEE is extended from BDEE to produce the exact results from image database is user relevant.

4.3 Input Design


The query image is submitted as an input image. When a query image is given, it checks the query image is to be in .jpeg format. If it is not in .jpeg format it will convert the query image to .jpeg format and features are extracted from visual features such as color, texture and shape and its values are stored in feature table. 

4.4 Output Design


The output design is the most important and direct source of information to the user. Output design is a process that involves designing the necessary outputs that have to be given to various users according to their requirements. The data produced as output should be accurate and more reliable and the output must furnish the relevant data. Efficient, intelligible output design should improve the system relationship with the user and help in decision making. Based on the feature values of query image and database image, BDEE and Semi-BDEE  algorithms is used to compare the feature values and its produce the output.
5. SYSTEM DEVELOPMENT

5.1 MODULES AND MODULE DESCRIPTION
5.1.1 Image File Filtering and Clustering

In this module, user query image is checked whether it is in .jpeg format. If the given query image is in .jpeg format it will resizes the image to reduce the system processing time. If the given query image is not .jpeg format it will convert to the .jpeg format.

Based on color, texture and shape features the images are grouped using k-means algorithm and assigns a point to the cluster whose center is nearest. The center is the average of all the points in the cluster.

In preprocessing step, the same process is repeated for all the images in database. It refers to Fig 3.3, Fig 3.4.

5.1.2 Feature Extraction

The feature is defined as a function of one or more measurements, each of which specifies some quantifiable property of an object, and is computed such that it quantifies some significant characteristics of the object.

Three features are selected based on the 
· Color

· Texture

· Shape
Color 
One of the most important features that make possible the recognition of images by humans is color. Color is a property that depends on the reflection of light to the eye and the processing of that information in the brain. We use color everyday to tell the difference between objects, places, and the time of day.

 Usually colors are defined in three dimensional color spaces. These could either be RGB (Red, Green, and Blue), HSV (Hue, Saturation, and Value) or HSB (Hue, Saturation, and Brightness). The last two are dependent on the human perception of hue, saturation, and brightness. To extract color features, user uses the hue histogram of HSV color space. In order to use HSV space, color values are converted from RGB space into HSV space using the following transforms, here we just give hue value formula.
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After transformation, hue value is between 0 to 2π.In order to avoid complex computation; the hue value level is normalized to 12.
Texture 
Texture is another important property of images. It is a very general notion that can be attributed to almost everything in nature. For a human, the texture relates mostly to a specific, spatially repetitive structure of surfaces formed by repeating a particular element or several elements in different relative spatial positions. Generally, the repetition involves local variations of scale, orientation, or other geometric and optical features of the elements.
Features

Coarseness relates to distances of notable spatial variations of grey levels, that is, implicitly, to the size of the primitive elements (texels) forming the texture. The proposed computational procedure accounts for differences between the average signals for the non-overlapping windows of different size: 

1. At each pixel (x, y), compute six averages for the windows of size 2k × 2k, k=0, 1, 5, around the pixel. 

2. At each pixel, compute absolute differences(x,y) between the pairs of nonoverlapping averages in the horizontal and vertical directions. 

3. At each pixel, find the value of k that maximizes the difference Ek(x, y) in either direction and set the best size Sbest(x,y)=2k. 

4. Compute the coarseness feature Fcrs by averaging Sbest(x, y) over the entire image. 

Instead of the average of Sbest(x,y, an improved coarseness feature to deal with textures having multiple coarseness properties is a histogram characterizing the whole distribution of the best sizes over the image.

Contrast

The formula for the contrast is as follows:


[image: image2.png]
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 is the fourth moment about the mean, and σ2 is the variance. This formula can be used for both the entire image and a region of the image.

Degree of directionality is measured using the frequency distribution of oriented local edges against their directional angles. The edge strength e(x, y) and the directional angle a(x, y) are computed using the Sobel edge detector approximating the pixel-wise x- and y-derivatives of the image:

e(x,y) = (|Δx(x,y)| + |Δy(x,y)| )

a(x,y) = tan-1(Δy(x,y) / Δx(x,y))

where Δx(x,y) and Δy(x,y) are the horizontal and vertical grey level differences between the neighbouring pixels, respectively. 
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. Shape representations can be generally divided into two categories:

· Boundary-based, and

· 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

Algorithm (Feature Extraction)

1. Input: full color images

2. Output: f-dimensional feature vectors

3. for all images in databases do

4. Convert a full color image to a Gray-scale image

5. Extract edge information from a Gray-scale image

6. Apply Discrete Wavelet Transforms to edge information

7. Normalize wavelet coefficients so that each coefficient has a value between 0 and 1

8. Keeping f coefficients with the largest magnitude

9. Compose a feature vector 

10. End for
These features are extracted and stored in feature table. It refers to table 2.3
5.1.3 BDEE (Biased Discriminant Euclidean Embedding)


In this method a Euclidean distance measure is calculated in such a way that the distance between the positive samples (i.e. images same as the query image) should be small and the distance between the negative samples (i.e. images differing from the query image) should be large in the low dimensional space. This step is called discrimination. In the local geometry preservation, the local geometry of positive samples should be preserved as much as possible by keeping linear reconstruction coefficients obtained in the high dimensional space. BDEE combines both the discrimination preservation and the local geometry preservation. It displays the similar images as output. So BDEE is extended as Semi-BDEE and it produce the exact output.

Euclidean Distance

1.
Decompose query image.

2.
Get the energies of the first dominant k channels.

3.
For image i in the database obtain the k energies.

4.
Calculate the Euclidean distance between the two sets of energies, using ,
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5. Increment i. Repeat from step 3.

Using the above algorithm, the query image is searched for in the image database. The Euclidean distance is calculated between the query image and every image in the database. This process is repeated until all the images in the database have been compared with the query image. Upon completion of the Euclidean distance algorithm, we have an array of Euclidean distances, which is then sorted. It refers to Fig 3.5, Fig 3.6.
5.1.4 Semi BDEE

In RF algorithm when the number of labeled samples is small there should be consideration on the unlabelled samples to learn the projection matrix for dimensionality reduction, even though these samples do not provide the discriminative information. This method proposes a way to consider the unlabelled samples. It refers to Fig 3.5, Fig 3.6

6. CONCLUSION

The project provides a perfect solution for the problem by means of an easy as well as tampers proof validation mechanism through content based image retrieval. CBIR is effectively and efficiently accessing desired images from large image database.

When compare to text based image retrieval, different users use different keywords for annotation.


In CBIR, once the query image is given, it extracts the low-level visual features such as color, texture and shape. Similarly features are extracted from the image database and its values are stored in table. Based on the feature values of query image and database image, BDEE and Semi-BDEE algorithms is used to compare the feature values and its produce the output. CBIR is effectively and efficiently retrieve the desired images from the large image database. Thus the system provides better results than the conventional method.

7. SCOPE FOR FURTHER DEVELOPMENT
In this project the .jpeg file format are used because it has large size of pixel when compared to other format. Instead of using .jpeg file format other file format can be used for the future enhancement.

Even though it can be explore the methods for combining color and texture features, in addition to incorporating user-feedback into the system. Euclidean distance was used in this report because of its simplicity and interpretability, but it would be valuable to evaluate other distance measures and their effect on retrieval performance.
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I. System Flow Diagram
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II. Table Design
Table Name 2.1: Image File Filtering
	S.NO
	INPUT
	STATE

	1
	Ex1.jpeg
	ACCEPTED

	2
	Ex2.doc
	NOT ACCEPTED

	3
	Ex3.jpg
	ACCEPTED

	4
	Ex4.mp3
	NOT ACCEPTED


Table Name 2.2: Clustering

Pre set condition: No. Of Images -50

	S.NO`
	NUMBER OF CLUSTERS
	CLUSTERED IMAGES

	1
	2
	20,30

	2
	3
	25,10,15

	3
	4
	10,20,15,5

	4
	5
	20,17,4,8,11


Table Name 2.3: Feature Extraction

	Hue
	Saturation
	Value
	Number of pixels per bin

	0.9922
	0.9882
	0.9961
	106

	0.9569
	0.9569
	0.9882
	242

	0.9725
	0.9647
	0.9765
	273


Table Name 2.4: BDEE and Semi-BDEE Filtering Rate

	S.NO
	BDEE

FILTERING RATE
	NO.OF 
IMAGES
	Semi-BDEE FILTERING RATE
	NO. OF  IMAGES

	1
	0.8
	18
	0.1
	3

	2
	0.7
	15
	0.3
	5

	3
	0.9
	11
	0.2
	4


III. Screen Layout
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Fig 3.1 Main form
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Fig 3.2 Indexing Form
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Fig 3.3 Indexing the Files
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Fig 3.4 Indexing completed
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Fig 3.6 Final Results
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Fig 3.5 Image for searching
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