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ABSTRACT 

 

MPEG-7 COMPLIANT ORDBMS BASED 

 IMAGE STORAGE AND RETRIEVAL SYSTEM 

 

GÜNER, Kani Kerim 

M.S., Department of Electrical and Electronics Engineering 

Supervisor: Assoc. Prof. Dr. Gözde BOZDA�I AKAR 

 

January 2004, 70 Pages 

 

 

There is an accelerating demand to access and work over the visual content 

of documents. Because of the insufficiency of text-based techniques for storing this 

data, content-based image retrieval (CBIR) systems have become a promising field. 

 

Due this fact, in this study a CBIR system is implemented that is Mpeg-7 

compliant and ORDBMS based. The database contains images and their content 

summaries that are parsed from XML files. The summaries describe their dominant 

colors, color histograms, color spaces and labels, in order to be compliant with 

Mpeg-7. The query process requires only the summary not the image itself. 

 

Software implementation of the system is based on JSP and servlet 

technologies using Oracle database and Tomcat web server. It is shown that the 

usage of these tools in the proposed architecture brings security, portability, and 

speed. 

 

Keywords: MPEG-7, ORDBMS, content-based retrieval, servlet, image 

database. 
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ÖZ 

 

MPEG-7 UYUMLU ORDBMS TABANLI 

GÖRÜNTÜ SAKLAMA VE ARAMA S�STEM� 

 

GÜNER, Kani Kerim 

Yüksek Lisans, Elektrik ve Elektronik Mühendisli�i Bölümü 

Tez Yöneticisi: Doç. Dr. Gözde BOZDA�I AKAR 

 

Ocak 2004, 70 Sayfa 

 

 

Dökümanların görsel içeri�ine eri�mek ve onunla ilgili çalı�mak devamlı 

artan bir istektir. Metin bazlı tekniklerin bu veriyi saklamadaki yetersizli�i nedeniyle, 

içerik tabanlı görüntü eri�im (�TGE) sistemleri umut verici bir sektör haline geldi. 

 

Bu nedenle, bu çalı�mada Mpeg-7 uyumlu ve ORDBMS tabanlı bir �BRA 

sistemi gerçekle�tirilmi�tir. Veritabanı; görüntüleri ve görüntülerin XML 

dosyalarından alınan içerik özetlerini içermektedir. Özetler, Mpeg-7 uyumlu olmak 

için görüntülerin baskın renklerini, renk da�ılımlarını, renk uzaylarını ve etiketlerini 

anlatır. Sorgu i�lemi resmin kendisi de�il sadece özet bilgisini gerektirir. 

  

Sistemin yazılım uygulaması, JSP ve servlet teknolojilerinin Oracle 

veritabanı ve Tomcat web sunucusu ile birlikte kullanımı üzerine kuruludur. Bu 

araçların önerilen sistem yapısında kullanımının güvenlik, ta�ınabilirlik ve hız 

getirileri oldu�u gösterilmektedir. 

 

Anahtar Kelimeler: MPEG-7, ORDBMS, içerik tabanlı eri�im, servlet, 

görüntü veritabanı. 
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CHAPTER 1 

 

 

1. INTRODUCTION 

 

 

 

It is increasingly easier to access digital multimedia information. 

Correspondingly, it has become increasingly important to develop systems that 

process, filter, search and organize this information, so that useful knowledge can be 

derived from the exploding mass of information that is becoming accessible. 

 

The field of image retrieval has been an active research area for several 

years and has been paid more and more attention in nowadays as a result of the 

dramatic and fast increase in the volume of digital images. The development of 

Internet not only cause an explosively growing volume of digital images, but also 

give people more ways to get those images. The importance of an effective technique 

in searching and retrieving images from the huge collection can not be 

overemphasized. One approach for indexing and retrieving image data is using 

manual text annotations. The annotations can then be used to search images 

indirectly. But there are several problems with this approach. First, it is very difficult 

to describe the contents of an image using only a few keywords. Second, the manual 

annotation process is very subjective, ambiguous, and incomplete. Those problems 

have created great demands for automatic and effective techniques for content-based 

image retrieval (CBIR) systems. Most CBIR systems use low-level image features 

such as color, texture, shape, edge, etc., for image indexing and retrieval. It’s because 

the low-level features can be computed automatically. [1]  
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1.1. Content Based Image Retr ieval (CBIR) 

 

Content-based image retrieval from image databases is an ongoing research 

for a long period. Digital image libraries are becoming more widely used as more 

visual information is produced at a rapidly growing rate. The technologies needed for 

retrieving and browsing this growing amount of information are still, however, 

immature and limited. [2] 

 

The basic problem in CBIR is the gap between the high level semantic 

concepts used by humans to understand image content and the low-level visual 

features extracted from images and used by a computer to index the images in a 

database. Two most important research topics in CBIR are thus; 

 

• The selection of the used features and the measure of similarity between 

them,  

• The techniques for retrieving and browsing the images, i.e., how to select 

the images the system will display to the user. 

 

When a CBIR system is implemented with description or summary based 

methods, each image in the database is transformed with a set of different feature 

extraction methods to a set of lower-dimensional descriptions in respective feature 

spaces. When the system tries to find images, which are similar to the requested 

images, it searches for those images whose distance to the requested images in some 

sense is minimal in any or all of the feature spaces. The distances between 

descriptions in the feature spaces can be defined in a multitude of ways, the 

Euclidean distance being the one used most. [3] How the distances in various feature 

spaces are weighted and combined in order to form a scalar suitable for minimization 

leaves a lot of ways for different techniques. It can be stated that in general there 

does not and will not ever exist one single ‘correct’  answer to this central question of 

CBIR. 
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1.2. Related Work 

 

Some projects have been started in recent years to research and develop 

systems for content-based image retrieval. Query By Image Content (QBIC), 

VisualSeek, MIT's Photobook, FourEyes, Virage and Netra are known search 

engines for CBIR. 

 

IBM’s Visual Media Management research group developed the Query By 

Image Content (QBIC). It is a system primarily designed to query large online image 

databases. In addition to text-based searches, QBIC also supports access to imagery 

collections on the basis of visual properties such as color, shape texture and sketches. 

It allows users to pose queries using sample images (Query by Example) too. As a 

basis for content-based search, it supports color, shape, texture and layout. For 

example, it is possible to give a query such as ‘Return the images that have blue at 

the top and red at the bottom’ , which is a color-based search with layout 

specification. 

 

QBIC is one of the oldest CBIR systems, similar principles can still be 

found in most solutions today. The overall architecture of the QBIC system can be 

divided into two parts: database population and query. The purpose of the database 

population is to extract and store relevant information from images into a database. 

Database population is computationally intensive, and is therefore usually performed 

in an off-line fashion. The purpose of the query construction is to enable the user to 

compose queries and retrieve corresponding images from the database. QBIC used 

CGI and HTML technology. Nowadays, the Java applets are also used with QBIC. 

 

QBIC provides some support for video data, as well; however, this support 

is limited to the features used for image queries: video is represented as an ordered 

set of representative frames (still images) and the content-based query operators used 

for images are applicable to video data through representative frames. Consequently, 

spatio-temporal relations between considerable objects and semantic content of video 

data are not taken into account for video querying. 
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VisualSEEK was created at the Image and ATV lab of Columbia 

University. This system allows the user to pose queries using low-level features of an 

image, such as color, spatial layout, and texture. These features are represented using 

Color Set and Wavelet Transform based texture. In VisualSEEk querying by texture 

feature is supported for images and video frames. The three texture measures, 

coarseness, contrast and orientation, are computed as a textural measure of the 

texture content of the objects residing in images and video frames. VisualSEEK uses 

the java applet technology to be reached from the web. 

 

Photobook is developed at MIT. It is a tool for performing queries on image 

databases, based on image content. Basically, just like the other CBIR systems, it 

compares the features of images, not the images themselves. These features include 

color, shape, and texture. The largest difference between Photobook and other CBIR 

systems (e.g., QBIC) is that the Photobook system includes an interactive learning 

agent, called FourEyes. This agent selects and combines models based on instances 

from users. 

 

FourEyes contains three stages: grouping generation, grouping weighting 

and grouping collection. In the generation stage, it produces many considerable 

groupings including both within image groupings and across image groupings 

induced by different models. The collection stage is guided by a rich example-based 

interaction with the user. The weighting stage adapts the collection stage’s search 

space across uses, so that in later interactions, good groupings are found given few 

examples from the user. In spite of its many good characteristics, FourEyes system 

has two disadvantages. One is the use of region-to-region similarity measure, and the 

other is the reclustering of all the features when a new image is added. Thus it is not 

very scalable. 

 

Virage is a commercial search engine that is developed by Virage Inc. It 

supports combination of queries. For example, users can request queries based on 

example to have half of the weighting ratio, while sketching and color determination 

each have a quarter of the weighting ratio. 
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Netra is developed at University of California. Netra has a fully automated 

segmentation algorithm. When the images are given as input to Netra, first their 

segments are found, then the color, shape and texture features are extracted for each 

segment. So it supports image retrievals based on image segments. 

 

1.3. Content and Outline of The Thesis 

 

The aim of this study is to create an image storage and retrieval system that 

is Mpeg-7 compliant and ORDBMS based. Overview of the system can be seen in 

Figure 1-1.  

 

The system is compliant with the standard: The system can be used to 

upload an image with its XML file. Since the world standard for multimedia content 

description is MPEG-7, this XML file summarizes content of the image according to 

MPEG-7 descriptors.  

 

 

 

 

 

 

 

 

Figure 1-1 Overview of The System 

 

 

The system is secure: The objects and XML files are stored in the database 

instead of file system to provide security. The system also supplies a session tracking 

mechanism for security which checks session information for each web page.  

 

The system is fast: An ORDBMS is implemented to store objects. The 

‘multi-column indexing’  property of this ORDBMS is used to provide fast queries. 

WEB 
BROWSER 

CLIENT 

TOMCAT 
WEB 

SERVER 
JAVA 

CLASSES 

ORACLE 
DATABASE 
(XML FILES) 
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The system is portable: Since all the components (servlets, JSPs, Tomcat 

web server, Oracle database) used in this system can work on other platforms the 

system is portable.  

 

In chapter 2, the background components (Tomcat server, Java, Servlets, 

JSP) of the system are described. Their usages are explained with reasons. 

 

In chapter 3, MPEG-7 and XML are presented in detail. The MPEG-7 

descriptors used in this thesis are explained. The XML structure and its components 

are also shown. 

 

In chapter 4, general information about image databases is given and 

specifically the Oracle database is explained in detail. 

 

In chapter 5, the implementation of the system is described. The algorithms 

used in the system are given by formulas and figures. 

 

In chapter 6, a brief illustration of the system is shown. The results of this 

study and comments on them are given. Finally the future work that may be done 

after this work is explained. 
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CHAPTER 2 

 

 

2. JAVA, TOMCAT SERVER, SERVLETS AND JSP 

 

 

 

In this chapter, first a programming language, Java will be described. Its 

components and properties will also be presented. Secondly the Tomcat web server, 

which is java-based web server plus servlet container, will be shown. Then the 

server-side applications of java, which are java servlets and Java Server Pages (JSP), 

will be depicted. In each part, the advantages of related topic to its traditional 

competitors will also be presented. By looking at Figure 1-1 the usages of these tools 

can be explained. Java language and servlets will be used for ‘classes’  part; Tomcat 

will be used for ‘web server’  part and JSP will be used for ‘web browser’  part. 

 

2.1. Java 

 

2.1.1. Introduction to Java 

 

Java is an object-oriented programming language developed by Sun 

Microsystems. An extended definition of java can be like: “Java is a programming 

language, a runtime system, a set of development tools, and an application 

programming interface (API)” . [4]  

 

Java is the dominant technology bringing interactive content to the World 

Wide Web. A Java program is created as a text file with the file extension ‘ java’ . It is 

compiled into one or more files of bytecodes with the extension ‘ .class’ . Bytecodes 
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are a set of instructions similar to the machine code instructions created when a 

computer program is compiled. The difference is that machine code must run on the 

computer system it was compiled for; bytecodes can run on any computer system 

equipped to handle Java programs. [5] 

  

Bytecode is in a form that can be executed on the Java Virtual Machine 

(JVM), the core of the Java runtime system. The virtual machine can be thought as a 

microprocessor that is implemented in software and runs using the capabilities 

provided by your operating system and computer hardware. Since the JVM is not a 

real microprocessor, the Java bytecode is interpreted, rather than executed directly in 

the native machine instructions of the host computer. The Java runtime system 

consists of the virtual machine plus additional software, such as dynamic link 

libraries, that are needed to implement the Java API on the operating system and 

hardware.  

 

 

 
 

Figure 2-1 Java Components and Relations Between Them 
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The Java components and relations among them are illustrated in Figure 

2-1. As shown in Figure 2-1, using predefined software packages of the Java API, a 

programmer can develop different kinds of programs in the Java language.  

 

2.1.2. The Java API 

 

The Java Application Programming Interface (API) is a set of classes used 

to develop Java programs. These classes are organized into groups called packages. 

There are packages for the following tasks [5]:  

 

• Numeric variable and string manipulation  

• Image creation and manipulation  

• File input and output  

• Networking  

• Windowing and graphical user interface design  

• Applet programming  

• Error handling  

• Security  

• Database access  

• Distributed application communication  

• JavaBeans components  

• Servlet API, which creates applet-like Java programs that can run on a Web 

server  

 

The powerful windowing, graphical user interface and networking features 

included in the Java API make it easier for programmers to develop software that is 

both attractive and platform independent. [7]  

 

2.1.3. Java Database Connectivity (JDBC) 

 

During java programming sometimes the programmer needs to interact with 

a database. This issue is achieved by the call-level interface concept. The call-level 
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interface procedure is something like the following: Using standard library routines, 

programmer opens a connection to the database. Then JDBC can be used to send 

Structured Query Language (SQL) code to the database, and process the results that 

are returned. After the end of process, programmer closes the connection.  

 

JDBC is a call-level programming interface, which allows connection to a 

database and external access to SQL manipulation and update commands. JDBC 

supports the integration of SQL commands into a general programming environment. 

This is achieved by the rich collection of library routines, which interface with the 

database simply and intuitively.  

 

Since JDBC is a call-level interface, it does not require a precompilation 

route, which is done with Embedded SQL. For Embedded SQL, in the 

precompilation route the embedded SQL code is converted to the host language code. 

As a result with JDBC, portability increases and a cleaner client-server relationship 

occurs. 

 

2.1.4. Advantages of Java 

 

Java is simple. Most of Java's syntax is adapted from C++. The most 

complex parts of C++ were excluded from Java, such as pointers and memory 

management. Finding a pointer error in a large program is hard experience. Memory 

management occurs automatically in Java. [5]  

 

Java is robust. Because the Java interpreter checks all system access 

performed within a program, Java programs cannot crash the system. Instead, when a 

serious error is discovered, Java programs create an exception. This exception can be 

captured and managed by the program without any risk of bringing down the system. 

 

Java is secure. The Java system verifies all memory access. Since the Java 

language does not support pointers, programs cannot gain access to areas of the 

system for which they have no authorization. Another security level is the bytecode 
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verifier. Before a Java program is run, a verifier checks each bytecode to make sure 

that nothing suspicious is going on. [6] 

 

Java is garbage collected. Java programs do their own garbage collection, 

which means that programs are not required to delete objects that they allocate in 

memory. This relieves programmers of virtually all memory-management problems. 

 

Java is platform independent. Platform independence is the capability of the 

same program to work on different operating systems; Java is completely platform 

independent. A Java ‘ .class’  file of bytecode instructions can execute on any 

platform without alteration. The Java Development Kit (JDK) is a set of command-

line tools that can be used to create Java programs. [5] 

 

2.2. Tomcat Web Server  

 

2.2.1. The Structure of Tomcat Web Server  

 

“A web server is an application that responds to HTTP requests by 

returning ‘web’  resources (e.g., HTML files, images, servlets, CGI output) over the 

Internet” . [8] Tomcat web server is written in java and so supports java elements 

such as servlets and JSP. 

 

There are two possible execution modes for Tomcat. The first one is the 

default mode for Tomcat that is called as standalone. The second one is called as 

Out-of-process add-on mode. In this mode, Web server plug-in opens JVM outside 

web server; plug-in and JVM communicate using IPC mechanism (TCP/IP sockets 

and special protocol).  

 

Tomcat has two important configuration files. First one is ’server.xml’  file. 

This is the global configuration file of Tomcat. The ports for connections and the 

directories, which will be served, are defined in this file. The second one is 

’web.xml’  file that is the deployment descriptor for Tomcat. This file is used to 
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configure Tomcat web applications (contexts) by mapping webapp components and 

properties. The Tomcat file system is shown in Figure 2-2. The ‘webapp’  is the base 

directory that contains web applications. The ’classes’  directory contains unpacked 

classes for web applications. The ‘ lib’  directory contains classes packed in JAR files. 

 

 

 

 

Figure 2-2 Tomcat File System 

 

 

2.2.2. Advantages of Tomcat Web Server  

 

Tomcat is compliant with Sun's Java standards and the open source nature 

of its code. It also has an ardent industry following, as evidenced by its strong 

support from the likes of Sun Microsystems and IBM. 

 

A typical Tomcat installation in the server environment occupies less than 

1MB. This small installation footprint keeps things running efficiently and reserves 

more space for web site content. The RAM consumption of Tomcat is also quite 

reasonable (around 620KB), so a typical managed server is capable of running 

hundreds of individual Tomcat JVMs without RAM contention. 
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As the reference implementation of Sun's Servlet and JSP specifications, 

Tomcat is guaranteed to support new industry products. Tomcat 3.x supports JSDK 

2.2 and JSP 1.1, while Tomcat 4.x supports JSDK 2.3 and JSP 1.2.  

 

It is the fact that Tomcat has benefited from the rigorous debugging and 

optimization because Tomcat is a project that is contributed by a large number of 

programmers.  

 

2.3. Java Servlets and JSP 

 

2.3.1. Server -Side Java Programming 

 

When the Java language was first introduced by Sun Microsystems Inc., its 

purpose was to embed greater interactivity into Web pages. Java has accomplished 

this through the use of applets. Applets add functionality to Web pages, but because 

of compatibility and bandwidth issues, business has started moving to server-side 

Java. 

 

Java applets are programs that are embedded directly into Web pages. When 

a browser loads a Web page, which contains a reference to an applet, the applet byte-

code is downloaded to the client computer and executed by the browser. This is fine 

for small applets, but as applets grow in size the download times become 

unacceptable. Applets also have compatibility problems. To run an applet you must 

have a compatible browser. If your customer does not have a compatible browser, 

applets will not be presented with the proper content. 

 

Server-side Java solves the problems that applets face. When the code is 

being executed on the server side, no issues arise with browser compatibility or long 

download times. The Java application on the server sends to the client only small 

packets of information, including HTML, WML, XML, and so on that it can 

understand. [9] 
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2.3.2. The Overview of Java Servlets 

 

Servlets are generic extensions to Java-enabled servers. Their most common 

use is to extend Web servers, providing a very secure, portable and easy-to-use 

replacement for CGI. A servlet is a dynamically loaded module that services requests 

from a Web server. It runs entirely inside the JVM. Because the servlet is running on 

the server side, it does not depend on browser compatibility. Figure 2-3 graphically 

depicts the execution of a Java servlet. [9] 

 

 

 

           

 

Figure 2-3 Execution of a Java servlet 

 

 

2.3.3. Advantages of Servlets 

 

a. Efficiency: With traditional Common Gateway Interface (CGI), a new 

process is started for each HTTP request. If the CGI program does a relatively fast 

operation, the overhead of starting the process can dominate the execution time. With 

servlets, the JVM stays up, and each request is handled by a lightweight Java thread, 

not a heavyweight operating system process. Similarly, in traditional CGI, if there 

are N simultaneous request to the same CGI program, then the code for the CGI 

program is loaded into memory N times. With servlets, however, there are N threads 

but only a single copy of the servlet class. Servlets also have more alternatives than 

do regular CGI programs for optimizations such as caching previous computations, 

keeping database connections open, and the like. 
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b. Power: Java servlets let you easily do several things that are difficult or 

impossible with regular CGI. For one thing, servlets can talk directly to the Web 

server (regular CGI programs can't). This simplifies operations that need to look up 

images and other data stored in standard places. Servlets can also share data among 

each other, making useful things like database connection pools easy to implement. 

They can also maintain information from request to request, simplifying things like 

session tracking and caching of previous computations. 

 

c. Portability: Servlets are written in Java and follow a well-standardized API. 

Consequently, servlets written for Apache Tomcat Server or Microsoft IIS can run 

virtually unchanged on another server. Servlets are supported directly or via a plugin 

on almost every major Web server. 

 

d. Cost: There are a number of free (Tomcat) or very inexpensive Web servers 

available that are good for servlet-included Web sites. Nevertheless, once you have a 

Web server, no matter the cost of that server, adding servlet support to it (if it doesn't 

come preconfigured to support servlets) is generally free or cheap. [10] 

 

2.3.4. Java Server  Pages (JSP) 

 

JSPs are HTML or XML pages with embedded Java code to generate 

dynamic contents. They are text-based documents, which describe how to process a 

request and to generate a response. They both include template data in HTML/XML 

and some dynamic actions in Java. 

 

JSPs are processed on the server side. When the first time a JSP is invoked 

JSP's are compiled (by a JSP compiler) to servlets. The clients receive the processed 

results of JSP's, not the source. [11] 
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2.3.5. Advantages of JSP 

 

a. Active Server Pages (ASP): ASP is a similar technology from Microsoft. 

The advantages of JSP are twofold. First, the dynamic part is written in Java, not 

Visual Basic or other MS-specific language, so it is more powerful and easier to use. 

Second, it is portable to other operating systems and non-Microsoft Web servers. 

 

b. Server-Side Includes (SSI): SSI is a widely supported technology for 

including externally defined pieces into a static Web page. JSP is better because it 

lets you use servlets instead of a separate program to generate that dynamic part. 

Besides, SSI is really only intended for simple inclusions, not for ‘ real’  programs that 

use form data, make database connections, and the like. 

 

c. Static HTML: Regular HTML, of course, cannot contain dynamic 

information. JSP is so easy and convenient that it is quite feasible to augment HTML 

pages that only benefit marginally by the insertion of small amounts of dynamic data. 

Previously, the cost of using dynamic data would preclude its use in all but the most 

valuable instances. 

 

d. JavaScript: JavaScript can generate HTML dynamically on the client. This 

is a useful capability, but only handles situations where the dynamic information is 

based on the client's environment. With the exception of cookies, HTTP and form 

submission data is not available to JavaScript. And, since it runs on the client, 

JavaScript can't access server-side resources like databases, catalogs, pricing 

information, and the like. [10] 
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CHAPTER 3 

 

 

3. MPEG-7 AND XML 

 

 

 

As previously mentioned, there is a large collection of digital imagery 

information in the world. Since this information comes from different sources, a 

system to manage it gets importance. In this chapter, an international standard of 

ISO/IEC, namely MPEG-7, for this issue will be described. MPEG-7 parts are 

constructed by means of MPEG-7 Description Definition Language. This language 

uses a schema based on Extensible Markup Language (XML). So the XML, its 

importance and its parts will also be presented in this chapter. 

 

3.1. MPEG-7 

 

For content-based retrieval of digital imagery some systems have been 

developed. But there is an inconsistency over these systems because each system 

uses its own features, comparison algorithms. For instance, it is possible to find 

similar images to the original one in one system, but it is impossible to compare the 

results with the images in other systems with the same parameters as they all use 

different feature extraction and comparison algorithms. In October 1996, MPEG 

(Moving Picture Experts Group) started a new work item to provide a solution for 

the urging problem of generally recognized descriptions for audio-visual content, 

which extend the limited capabilities of proprietary solutions in identifying content 

that exist today. [12] 
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MPEG-7 is the first complete work for description of multimedia data and it 

is become an international standard of ISO/IEC in September 2001. MPEG-7 is a 

work to define a standard set of descriptors for various types of multimedia data and 

methods to define other descriptors as well as structures of descriptors and their 

relationships. Although MPEG-7 is not aimed at any particular application area, one 

of its main applications areas will be searching and retrieving multimedia content. In 

image retrieval, a natural step towards MPEG-7 is to use MPEG-7 content 

descriptors suitable for still images in retrieval systems. [13] 

 

3.1.1. MPEG-7 Standard 

 

The MPEG-7 standard has four important parts. These are Descriptors (Ds), 

Description Schemes (DSs), Description Definition Language (DDL) and System 

Tools. MPEG-7 specifies a standard set of Descriptors to describe various types of 

multimedia information. MPEG-7 also standardizes Description Schemes to define 

other Ds as well as DSs for the structure of Ds and their relationships. This 

description (i.e. the combination of descriptors and description schemes) is 

associated with the content itself to allow fast and efficient searching for material of 

a user’s interest. MPEG-7 standardizes a language to specify description schemes 

too, i.e. a Description Definition Language (DDL). The DDL is used to construct 

new Ds, DSs and specify the schemes for encoding the descriptions of multimedia 

content. [14] Finally MPEG-7 standardizes System Tools, to support efficient storage 

and transmission mechanisms, multiplexing of descriptions, synchronization of 

descriptions with content, etc. 

 

3.1.2. MPEG-7 Descr iptors 

 

MPEG-7 Descriptors define the syntax and semantics for the representation 

of features. The most important (primary) descriptor categories of visual items cover 

the features of color, texture, shape and motion. [15] 
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Color 

Color provides valuable information about the nature and illumination of 

objects. To distinguish different identically shaped objects one from another, it is in 

general sufficient to know color histogram and some of the dominant colors of an 

object. 

 

Texture 

The material an object is made of is visually translated into a texture. The 

material characteristics are specified by perceptual texture descriptions. The actual 

object material is given by its texture image. 

 

Shape 

Shape is an important visual feature for object recognition and classification 

both by humans and machines. But while a simple shape description usually suffices 

for classification, in unambiguous object recognition the original shape has to be 

matched closely. 

 

Motion 

Motion represents the trajectory of objects. The action of a video scene is 

given by its perceptual motion description. To move rigid objects, it suffices to know 

the trajectory of one representative point. [16] 

 

The components of MPEG-7 DSs which are used in this thesis are 

Dominant Color, Color Space, Scalable Color (Color Histogram) and Free Text 

Annotation. 

 

3.1.2.1. Dominant Color  

 

This color descriptor is most suitable for representing local (object or image 

region) features where a small number of colors are enough to characterize the color 

information in the region of interest. Whole images are also applicable, for example, 

flag images or color trademark images. Color quantization is used to extract a small 
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number of representing colors in each region/image. The percentage of each 

quantized color in the region is calculated correspondingly. A spatial coherency on 

the entire descriptor is also defined, and is used in similarity retrieval.  

 

3.1.2.2. Color  Space 

 

The color space is generally used in conjunction with other color descriptors 

(i.e. Dominant Color). Possible color spaces include RGB, YCrCb, HSV, HMMD 

and monochrome. If some linear combinations of RGB are used, extra color spaces 

can be included. 

  

3.1.2.3. Scalable Color  

 

The Scalable Color Descriptor is a Color Histogram in HSV Color Space, 

which is encoded by a Haar transform. Its binary representation is scalable in terms 

of bin numbers and bit representation accuracy over a broad range of data rates. The 

Scalable Color Descriptor is useful for image-to-image matching and retrieval based 

on color feature. Retrieval accuracy increases with the number of bits used in the 

representation. The similarity between two images is the hamming distance between 

their Scalable Color descriptors. 

 

3.1.2.4. Free Text Annotation 

 

Text annotation is an important component of DSs. MPEG-7 provides a 

number of different basic constructions for textual annotation. The most flexible text 

annotation construction is the data type for free text. Free text annotation allows the 

formation of an arbitrary string of text, which optionally includes information about 

the language of the text. [17] 
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3.1.3. MPEG-7 Multimedia Descr iption Schemes (DSs) 

 

Description Schemes (DSs) specify the structure and semantics of the 

relationships between their components, which may be both Descriptors and 

Description Schemes. The DSs provide a standardized way of describing in XML the 

important concepts related to AV content description and content management in 

order to facilitate searching, indexing, filtering, and access. The DSs are defined 

using the MPEG-7 Description Definition Language (DDL), which is based on the 

XML Schema Language, and are instantiated as documents or streams. The resulting 

descriptions can be expressed in a textual form (i.e., human readable XML for 

editing, searching, filtering) or compressed binary form (i.e., for storage or 

transmission).  

 

The MPEG-7 DSs are designed primarily to describe regions, segments, 

objects, events which are high-level AV features and also some constant metadata 

like title, author, creation date. By combining Ds, DSs and presenting relationships 

between them complex descriptions can be defined. In MPEG-7, the DSs are 

categorized according to their related media such as audio, visual domain or 

multimedia. Typically, the multimedia DSs describe content consisting of a 

combination of audio, visual data, and possibly textual data, whereas, the audio or 

visual DSs refer specifically to features unique to the audio or visual domain, 

respectively. [17] 

 

The DSs can be grouped into 5 different classes according to their 

functionality. 

a. Content description: Representation of perceivable information  

b. Content management: Information about the media features, the creation 

and the usage of the AV content;  

c. Content organization: Representation the analysis and classification of 

several AV contents;  

d. Navigation and access: Specification of summaries and variations of the AV 

content;  
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e. User interaction: Description of user preferences and usage history 

pertaining to the consumption of the multimedia material.  

 

3.1.4. MPEG-7 Descr iption Definition Language (DDL) 

 

For MPEG-7, one of the main works was to define a language (Description 

Definition Language) to describe the Ds and DSs. During the design process of 

Description Definition Language (DDL), the designers concerned to achieve 

following points by DDL: 

 

• Prevention of being sophisticated in other words satisfying the main features 

and also ability to be extended; 

• Coverage of MPEG-7 requirements and usage of MPEG-7 Ds, DSs; 

• Usage of XML structure and interoperability with XML Schema. 

 

The DDL is the language which allows the creation of MPEG-7 DSs and 

Ds. A DDL schema (a DDL file) specifies the constraints that a valid MPEG-7 

description should respect. It is encoded in XML. 

 

The DDL uses XML Schema for interoperability reasons. However because 

multimedia content descriptions require specific features that are not defined in XML 

Schema (such as array and matrix datatypes), the DDL adds those features to the 

language. Hence the MPEG-7 DDL adopts most the of the XML Schema 

specification and adds MPEG-7-specific mechanisms on top of it. 

 

Some of the important issues, which are supported by DDL, are extended 

XML Schema, structural and datatype constraints over Ds and DSs, usage of Ds, DSs 

in other DSs, group definitions like Attribute Group for simple DSs definitions. 

 

With the DDL one can express structural constraints and data type 

constraints. Structural constraints specify the rules that a valid description should 

respect in terms of inclusion of elements. Data type constraints specify the type and 
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the possible values for data within the description. The DDL allows defining 

complexTypes and simpleTypes. The complexTypes specify the structural 

constraints while simpleTypes express datatype constraints. Moreover the DDL 

allows reusing the existing complexTypes or simpleTypes in a way similar to 

inheritance in object-oriented programming. [18] 

 

3.1.5. MPEG-7 System Tools 

 

Some applications of MPEG-7's system tools are support binary coded 

representation for efficient storage and transmission, transmission mechanisms (both 

for textual and binary formats), error resilience, multiplexing of descriptions, 

synchronization of descriptions with content, management and protection of 

intellectual property in MPEG-7 descriptions. These issues result in the ability to 

search, browse, and filter MPEG-7 descriptions. 

 

3.2. XML 

 

A standard format, Extensible Markup Language (XML), was developed by 

an XML Working Group formed under the auspices of the World Wide Web 

Consortium (W3C) in 1996. XML, describes a class of data objects called XML 

documents and partially describes the behavior of computer programs which process 

them. XML is an application profile or restricted form of SGML, the Standard 

Generalized Markup Language [ISO 8879]. By construction, XML documents are 

conforming SGML documents. [19] XML is a set of rules for designing text formats 

that let you structure your data. XML makes it for a computer to generate data, read 

data, and ensure that the data structure is unambiguous. [20] 

 

3.2.1. The impor tance of XML 

 

In XML, rather than specifying where to display content, Web builders can 

specify the content of the document. XML source document can be written once, 

then displayed in a variety of ways: on a computer monitor, within a cellular-phone 
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display, translated into voice on a device for the blind, and so forth. It'll work on any 

communications devices that might be developed; an XML document can thus 

outlive the particular authoring and display technologies available when it was 

written. [21] 

 

XML provides a facility to define tags and the structural relationships 

between them. Since there's no predefined tag set, there can't be any preconceived 

semantics. All of the semantics of an XML document will either be defined by the 

applications that process them or by style sheets. HTML, as we have already 

discussed, comes bound with a set of semantics and does not provide arbitrary 

structure. SGML provides arbitrary structure, but is too difficult to implement just 

for a web browser. Full SGML systems solve large, complex problems that justify 

their expense. Viewing structured documents sent over the web rarely carries such 

justification. [22] 

 

3.2.2. XML Documents 

 

XML documents are plain text files stored in ASCII file format. Thus it very 

easy to pass data between different modules of a complex application in the form of 

XML files. XML files can be easily accessed in a platform independent and language 

independent manner. That is an XML document can be parsed by a Java program 

with no coordination with the C program that produced it. Thus XML is likely to 

become the standard for data exchange between applications. [23] 

 

XML documents simply define the data representation and do not deal with 

the presentation. Like HTML, XML makes use of tags (words bracketed by ‘<’  and 

‘>’ ) and attributes (of the form name=”value” ). But unlike HTML, XML uses the 

tags only to delimit pieces of data, and leaves the interpretation of the data 

completely to the application that reads it. XML 1.0. is the specification that defines 

what ‘ tags’  and ‘attributes’ are. XML documents should begin with an XML 

decleration, which specifies the version of XML being used. For example, “<?xml 

version="1.0"?>”  can be an acceptable first line of a XML document. [20] 
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Each XML document has both a logical and a physical structure. Physically, 

the document is composed of units called entities. An entity may refer to other 

entities to cause their inclusion in the document. A document begins in a ‘ root’  or 

document entity. Logically, the document is composed of declarations, elements, 

comments, character references, and processing instructions, all of which are 

indicated in the document by explicit markup.  

 

No part of the root, or document element appears in the content of any other 

element. For all other elements, if the start-tag is in the content of another element, 

the end-tag is in the content of the same element. More simply stated, the elements, 

delimited by start- and end-tags, nest properly within each other. As a consequence 

of this, for each non-root element C in the document, there is one other element P in 

the document such that C is in the content of P, but is not in the content of any other 

element that is in the content of P. P is referred to as the parent of C, and C as a child 

of P. [19] Below, a possible XML document that is used in this study to summarize 

the object information is given: 

 

<?xml version="1.0" ?> 

<Mpeg7> 

 <DescriptionUnit type="DescriptorCollectionType"> 

  <Descriptor size="3" type="DominantColorType" input ="agri_hills.jpg">    

   <ColorSpace type="RGB"/> 

   <Values> 

    <Percentage>70</Percentage> 

    <ColorValueIndex>108 96 88</ColorValueIndex> 

   </Values> 

   <Values> 

    <Percentage>14</Percentage> 

    <ColorValueIndex>168 116 92</ColorValueIndex> 

   </Values> 

   <Values> 
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    <Percentage>8</Percentage> 

    <ColorValueIndex>164 176 216</ColorValueIndex> 

   </Values> 

  </Descriptor> 

  <Descriptor numberOfCoefficients="16" type="ColorHistogramType"> 

   <Coefficients>0.010023907 0.019006148 0.01675205 0.051827185 0.1551571 

   0.31615436 0.20520833 0.1148224 0.06372951 0.34528688 0.010672 0.00184 

   2.5614753E-4 1.7076503E-5 0.208755 0.0</Coefficients> 

   <Coefficients>0.130023607 0.01507618 0.10385206 0.071927186 0.13759501 

   0.21415839 0.10727533 0.1049224 0.1038247 0.017588698 0.030952 0.10164 

   1.8604743E-4 2.9075503E-5 0.0 0.0</Coefficients> 

   <Coefficients>0.119271867 0.038007108 0.51947905 0.152797185 0.2527878 

   0.26384936 0.15269353 0.269264 0.186972951 0.14822669 0.479283 0.14274 

   3.7293753E-4 6.9262905E-5 0.8863789 0.21567789</Coefficients> 

  </Descriptor> 

 </DescriptionUnit> 

 <DescriptionMetadata> 

  <Comment> 

   <FreeTextAnnotation>Hills</FreeTextAnnotation> 

  </Comment> 

 </DescriptionMetadata> 

</Mpeg7> 

 

In the sample XML document the root is declared to be <Mpeg7>. It is also 

a document element since there exists a </Mpeg7> expression. Be careful that every 

element that is constructed by <element>, should be ended by </element>. Realize 

the case sensitivity of XML. If the element is declared by <ElemENt> then it should 

be ended by </ElemENt> not <Element> or </ELEMENT>. In the <ColorSpace 

type="RGB"/> expression ‘ type’  is the attribute of ColorSpace and its value is 

‘RGB’ . The ColorSpace attribute gives extra information of Descriptor element. 
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3.2.3. Document Type Definitions (DTD) and XML Schema 

 

A Document Type Definition is the grammar of an XML page. It contains 

the elements, attributes, entities, and notations used in the XML document. XML is a 

markup language to create other markup languages, and the DTD is the tool you use 

to create and describe your language. Once a DTD is created and a document written 

based on that DTD, the document is then compared to the DTD. This is called 

validation. If your XML document follows the rules listed in the DTD, then the 

document is said to be valid. XML documents that do not follow the rules in their 

DTDs are called invalid. Here is part of a simple DTD. It states that there is a root 

element called ‘ family’  that has two possible elements within it: ‘parent’  and ‘child’ :  

 

<!DOCTYPE family [ 

<!ELEMENT parent (#PCDATA)> 

<!ELEMENT child (#PCDATA)> 

]>  

 

This would be a valid XML document: 

<family> 

<parent>Judy</parent> 

<parent>Layard</parent> 

<child>Jennifer</child> 

<child>Brendan</child> 

</family>  

 

But if some extra text is added outside of the <parent> or <child> tags, the 

document would be invalid: 

 

<family> 

This is my family: 

<parent>Judy</parent> 

<parent>Layard</parent> 
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<child>Jennifer</child> 

<child>Brendan</child> 

</family>  

 

XML Schema help developers to precisely define their own XML-based 

format structures. XML allows you to define a new document format by combining 

and reusing other formats. Since two formats developed independently may have 

elements or attributes with the same name, care must be taken when combining those 

formats (does ‘<p>‘ mean ‘paragraph’  from this format or ‘person’  from that one?). 

XML Schema is designed to mirror this support for modularity at the level of 

defining XML document structures, by making it easy to combine two schemas to 

produce a third which covers a merged document structure. [20] 

 

String, boolean, decimal, float, double, duration, dateTime, time, date, 

hexBinary, anyURI are the primitive data types defined in XML Schema. 

NMTOKEN, NMTOKENS, token, language, integer, NonPositiveInteger, long, 

short, Byte, unsignedLong, positiveInteger are the built-in data types in XML 

Schema, which are generated from the primitive data types. A new data type can be 

defined from an existing data type (called the ‘base’  type) by specifying values for 

one or more of the optional facets for the base type. The string primitive datatype has 

six optional facets: length, minLength, maxLength, pattern, enumeration, whitespace. 

Here is an example of creating a new data type by specifying facet values: 

 

<xsd:simpleType name="TelephoneNumber">  

 <xsd:restriction base="xsd:string"> 

 <xsd:length value="8"/> 

 <xsd:pattern value="\d{ 3} -\d{ 4} "/> 

 </xsd:restriction> 

</xsd:simpleType> 
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This creates a new data type called 'TelephoneNumber'. Specify its elements 

to hold string values. But the string length must be exactly 8 characters long and the 

string must follow the pattern: ddd-dddd, where 'd' represents a 'digit'. [25] 

 

3.2.4. XML Tools 

 

Beyond XML 1.0, ‘ the XML family’  is a growing set of modules that offer 

useful services to accomplish important and frequently demanded tasks. Xlink 

describes a standard way to add hyperlinks to an XML file. XPointer and 

XFragments are syntaxes in development for pointing to parts of an XML document. 

An XPointer is a bit like a URL, but instead of pointing to documents on the Web, it 

points to pieces of data inside an XML file. CSS, the style sheet language, is 

applicable to XML as it is to HTML. XSL is the advanced language for expressing 

style sheets. It is based on XSLT, a transformation language used for rearranging, 

adding and deleting tags and attributes. The DOM is a standard set of function calls 

for manipulating XML (and HTML) files from a programming language. It is a kind 

of parser. [20] 

 

XML documents are manipulated programmatically by transforming XML 

documents into Objects that confirm the Document Object Model or DOM, specified 

by the W3C. Once a DOM representation of an XML document is created, it can be 

manipulated through any Object based (javascript, VB etc) or Object-Oriented 

language. Parsers are available that convert an XML text file into a DOM object. Sun 

provides the Java API for XML or JAXP, which provides complete support working 

with XML documents. This support comes in the form of nine packages. Between 

these packages the most important ones are the javax.xml.parsers, org.w3c.dom for 

parsing , creating and navigating through XML documents. [23] 
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CHAPTER 4 

 

 

4. MULTIMEDIA DATABASES 

 

 

 

The rapid growth of the World Wide Web and the use of digital data in the 

preparation of paper documents mean that millions of people now access multimedia 

documents daily. Multimedia documents contain audio, image and video. There is 

thus a need for systems that allow users to create, manage and query multimedia 

databases in an efficient and accurate manner.  

 

4.1. Difficulties in Multimedia Databases 

 

The first difficulty about the multimedia databases is storage. A multimedia 

file usually contains more data when compared to text files. In recent years some 

compression techniques are discovered for this issue. So some new formats occurred 

namely jpg, gif, tif, mp3, mpg, etc. But nowadays another question is in minds. ‘ Is it 

secure to save the image or other data as a file in file systems?’ . To come over this 

problem the databases now support saving multimedia data (very large data) in. 

 

Another difficulty occurs for the user interface and query designs. [26] 

Since the knowledge about a multimedia data is large, the user interface is generally 

complex to understand. If the programmer gives the query language control to the 

user it is more complex then. So to be well remembered, a program should include 

simple but efficient user interface and query language. 
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May be the most difficult thing during the construction of a multimedia 

database is how to tell the computer ‘What is the content of object stored in it?’ . An 

image storage process to the computer is a good example for this condition. The 

computer can understand when an image is stored in it. Then it can also know the 

name, creation time, author, path, format, size, width, height, and resolution of that 

image. But with this information it cannot separate a car picture from a human 

picture. The traditional method is to enter a list of keywords about the pictures. 

When a program searches over all the images actually it only searches over the 

keyword list of the images. It does not care content of the image. So if two image 

both containing cars parked in a parking lot may be entered as ‘cars’ , ‘parking lot’  

etc. However it is possible to have red cars in first image and blue ones in the second.  

 

The attachment of text labels to multimedia is inadequate, since identical 

multimedia data can be described in different ways. The users may enter a word for 

searching that is not included in the database. Also it is possible that the programmer 

would not describe the multimedia data sufficiently. Actually, vocabulary indexing is 

now deemed insufficient even in text retrieval systems. [27] 

 

Consequently, there is great interest in content-based retrieval systems. 

Because, a content-based system retrieves multimedia data from a database based on 

the content similarities. 

 

4.2. Multimedia Database Retr ieval 

 

Multimedia Database Management Systems (MDBMS) aim to store large 

collections of multimedia data, and to support efficient content-based retrieval of this 

data. Like any other DBMS, a MDBMS has a storage facility, the data is arranged 

according to some data model, and it has a query facility, the multimedia data is 

retrieved according to the queries. [28] Generally the selection queries are used. For 

example, selecting a few images from the database, based on their content. Imagine a 

query facility that loads all the images from the database and checks each image to 

see if it fits the selection criterion. In all but extreme cases this query facility would 
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be inefficient. The only other option is to have more information about the images 

stored in the database so it can be used for evaluating the selection criterion. This 

may be called indexing. When a multimedia data is stored in the database, an index is 

constructed and stored as well for that data. Queries are executed using only the 

information in the indexes. Multimedia is retrieved only after we check that the index 

conforms to the selection criterion. This means that any content information we want 

to query must be in the index. Therefore, the type of information in the index limits 

the expressiveness of any MDBMS query language. 

 

Efficient processing of queries in a database requires sophisticated indexing 

techniques. Content-based querying of multimedia databases requires development 

of indexing techniques that are significantly different than traditional DBMSs. In 

general, two types of indexes occur: text indexes to facilitate queries of the type 

“Find all the images that are labeled as ‘car’ ”  and content similarity indexes that 

facilitate queries of the type ‘Find all the images that are similar, in color, to this 

sample image’ . [29] 

 

When an MDMBS is wanted to be constructed, some extra data types 

(arrays, images, etc.) are required that are not in the standard relational data model. 

So the need of an object relational data model arises with the ability to store large 

uninterpreted blobs (for arrays, images, etc.). This type of DBMSs are called Object-

Relational DBMS namely ORDBMS. One famous and powerful ORDBMS is 

Oracle. 

 

4.3. Oracle 

 

The information age has ushered in a new competitive era where business 

opportunities are discovered and exploited more quickly than ever before. To be 

successful in this new environment, businesses are challenged to deploy information 

solutions that are both powerful and flexible. [32] (Two characteristics that have 

traditionally been competing objectives)  
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4.3.1. Information Storage 

 

Every organization has some information needs. A library keeps a list of 

members, books, due dates, and fines. A company needs to save information about 

employees, departments, and salaries. These pieces of information are called data. 

Organizations can store data on various media and in different formats; for example, 

a hard-copy document in a filing cabinet or data stored in electronic spreadsheets or 

in databases.  

 

A database is an organized collection of information. To manage databases, 

you need database management systems (DBMS). A DBMS is a program that stores, 

retrieves, and modifies data in the database on request. There are four main types of 

databases: hierarchical, network, relational, and more recently object relational. 

 

An object-relational DBMS is composed of three basic components: 

Collections of objects or relations that store the data, a set of operators that can act on 

the relations to produce other relations, data integrity for accuracy and consistency. 

To access the database, you execute an SQL statement. The language contains a large 

set of operators for partitioning and combining relations. The programmer can 

modify the database by means of SQL statements. 

 

4.3.2. Proper ties of The Oracle ORDBMS 

 

On January 17, 1995, Oracle Corporation announced the release of Personal 

Oracle, which becomes the most popular relational database in the world. At that 

time Oracle decided to distribute a trial version of Personal Oracle to its potential 

customers by making Personal Oracle available for downloading via Oracle 

Corporation's Web site (http://www.oracle.com). The company has since expanded 

this concept with a ‘ try and buy’  option that allows existing and potential customers 

to experiment with trial versions of many Oracle products. [30] 
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Oracle is the most popular relational database management system in the 

world. Its popularity is the result of several factors: Oracle is available on a wide 

range of computer systems. Oracle Corporation continues to add powerful features to 

each new release of the product. The exponential growth in the quantity of data 

maintained by organizations requires convenient and reliable data repositories.  

 

Oracle is a multi-user database management system. A software package 

specializing in managing a single, shared set of information among many concurrent 

users. Oracle is one of the database servers that can be plugged into a client/server 

equation. Oracle works to efficiently manage its resource, a database of information, 

among the multiple clients requesting and sending data in the network. [31] 

 

Oracle software runs on network computers, personal digital assistants, set-

top devices, PCs, workstations, minicomputers, mainframes and massively parallel 

computers. [32] 

 

Oracle ORDBMS provides a new engine that brings object-oriented 

programming, complex datatypes, complex business objects, and full compatibility 

with the relational world. Operating within the Network Computing Architecture 

(NCA) framework, it supports client-server and Web-based applications that are 

distributed and. Oracle ORDBMS can scale tens of thousands of concurrent users, 

support up to 512 petabytes (equals approximately 65536 * 8192 GB), and can 

handle any type of data, including text, spatial, image, sound, video, and time series 

as well as traditional structured data. [33] 

 

Oracle ORDBMS includes a robust, integrated, and scalable JVM within the 

server (Jserver), thus supporting Java in all tiers of applications. This eliminates the 

necessity of recompiling or modifying Java code when it is to be deployed on a 

different tier. An efficient JDBC driver is also included in Oracle database. 

 

Oracle database has additional features that are usually not supported by 

other famous databases. ‘Foreign Key Clauses’ , synonyms (aliases for tables, 
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objects, etc.), languages for writing stored procedures (PL/SQL, Java), roles (to 

control access rights of groups), incremental backups, multi-column indexes (up to 

32 columns), and automatic recovery from failures are some examples of these 

features. [34] 

 

4.3.3. Oracle Database Structure 

 

The Oracle database has two sections called physical and logical structures. 

The physical side is viewed from the operating system. This includes datafiles, 

controlfiles, and logfiles. The logical side includes tablespaces, tables, views, 

sequences, synonyms and users. The logical side can be viewed only by connecting 

to oracle. Every object in the database belongs to a user. An object is logically stored 

in its user’s tablespace and physically stored in a datafile of that tablespace. But this 

datafile cannot be viewed by the operating system. In Figure 4-1 structure of the 

Oracle database is shown. 

 

 

 

 

Figure 4-1 The Oracle Database Structure 
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4.3.4. Oracle Database Objects 

 

Some of the important Oracle database objects are described below. 

 

Tablespaces 

A database is divided into one or more logical storage units called 

tablespaces. Every Oracle database contains a tablespace named SYSTEM, which 

Oracle creates automatically when the database is created. The USER_DATA 

tablespace includes all the objects of users. Tablespaces are divided into logical units 

of storage called segments, which are further divided into extents. A segment is a 

section of the database for an object using space in the database. An extent is the 

space that an object takes to increase its total space in the database. Every object has 

a space in the database that is defined during the construction of the database.  

 

When the space of an object becomes insufficient for that object, that object 

takes an extent and increases its space. This process can be occurred until the number 

of extents reaches the number of ‘max extent’  that is defined during the segment 

definition. 

 

Datafiles 

A tablespace in an Oracle database consists of one or more physical 

datafiles. A datafile can be associated with only one tablespace and only one 

database. Oracle creates a datafile for a tablespace by allocating the specified amount 

of disk space plus the overhead required for the file header. A database's data is 

collectively stored in the datafiles. The names of datafiles are look like ‘data1.ora, 

data2.ora’ . 

 

Control Files 

Every Oracle database has a control file. A control file contains entries that 

specify the physical structure of the database. For example, it contains the following 

types of information: database name, names and locations of a database's datafiles 

and redo log files, time stamp of database creation. Oracle allows the control file to 
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be multiplexed for protection of the control file. Every time an instance of an Oracle 

database is started, its control file is used to identify the database. If the physical 

makeup of the database is altered (for example, a new datafile is created), the 

database's control file is automatically modified by Oracle to reflect the change. [35] 

 

Tables 

A table is the basic unit of data storage in an Oracle database. The tables of 

a database hold all of the user-accessible data. Table data is stored in rows and 

columns. Every table is defined with a table name and set of columns. Each column 

is given a column name, a datatype (such as CHAR, DATE, or NUMBER), and a 

width (which may be predetermined by the datatype, as in DATE) or scale and 

precision (for the NUMBER datatype only). Once a table is created, valid rows of 

data can be inserted into it. The table's rows can then be queried, deleted, or updated. 

To enforce defined business rules on a table's data, integrity constraints and triggers 

can also be defined for a table. 

 

Sequences  

A sequence generates a serial list of unique numbers for numeric columns of 

a database's tables. Sequences simplify application programming by automatically 

generating unique numerical values for the rows of a single table or multiple tables. 

For example, assume two users are simultaneously inserting new employee rows into 

the EMP table. By using a sequence to generate unique employee numbers for the 

EMPNO column, neither user has to wait for the other to input the next available 

employee number. The sequence automatically generates the correct values for each 

user. Sequence numbers are independent of tables, so the same sequence can be used 

for one or more tables. After creation, various users can access a sequence to 

generate actual sequence numbers. 

 

Users 

The owners of the objects in the Oracle database are called users. The users 

construct tables, use them and delete them. When the Oracle database is installed 

there exist three default users namely SYS, SYSTEM, SCOTT. The first two users 
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are the system users. In default they have the ability to use all objects of all users. 

The third one, Scott, is the owner of the training tables of Oracle database. The 

postdefined users can use the tables of Scott. 
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CHAPTER 5 

 

 

5. IMPLEMENTATION 

 

 

 

In this thesis study, an ORDBMS based image storage and retrieval system 

is implemented. As previously mentioned, since the multimedia content description 

standard in the world is MPEG-7, the system is MPEG-7 compliant.  

 

The objects and their XML files are stored in the database to supply a 

security level because datafile of the database can be seen only from the ORDBMS. 

The system creates a session for each user with some attributes in order to supply 

another security level. These attributes are checked when a web page is requested.  

 

This system is portable because all technologies used in this system are 

platform independent. If the ‘configuration.xml’  file is modified, this system can 

work on another platform.  

 

One-column indexing (primary key) is not enough for fast queries over this 

system. Consequently, ‘multi-column indexing’  property of Oracle ORDBMS is used 

to provide fast queries.  

 

For each visual object a separate XML file is considered. This file can be 

called as a summary, a description or an index of that object. In this XML file; 

dominant colors, color histograms, labels, colorspaces, etc. are stored. A sample 

XML file can be seen in Section 3.2.2. This sample file is created by means of the 



 40 

system proposed in [36]. However other feature extractor systems can also be used as 

input to the system of this thesis. [37] 

 

The search and retrieval process is done by means of the contents of these 

XML files. This process can be done in three ways: Dominant color, Color histogram 

and Color label search. The important point here is the similarity measure between 

images. The color histogram search is done like other systems. But in Color label and 

dominant color searches some experiments are done and they will be shown in the 

following pages. In all of the three search techniques each image is given a similarity 

value that measures its similarity to the requested image. According to this similarity 

value a list is prepared and the most similar images are shown. 

 

Since the ORDBMSs are used in these types of studies at an increasing rate, 

an ORDBMS is prepared. All of the information in XML files is parsed using Xerces 

parser and it is stored in this database. The search techniques mentioned above are 

processed over this database. 

 

An image is thought as a composition of segments. Each object that attracts 

attention may be a segment. So an image may include several segments. But even if 

there is nothing to care specially, the image has one segment that corresponds to it.  

 

The following search algorithms run over these segments (images). In other 

words each segment is taken as a new image and so it is compared to segments of all 

other images. 

 

5.1. Dominant Color  Search 

 

Dominant color search tries to find the similarity value between two images 

by means of dominant color information stored in the database. All of the images in 

the database are summarized with a number of dominant colors and also the size 

(color ratio) of their regions in the image. For the first step these values are read from 

the database that belong to original image. The second step is to read these values for 
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another image and compare them by original image. The similarity value computed 

is stored until the entire process end. The third step includes the above processes for 

all of the images in the database. In other words, the dominant colors and color ratios 

of all images are read and compared to the original image. After these steps, we have 

the similarity values. These values are sorted in increasing order. The most similar 

images are shown as the search result. The dominant colors of them are displayed for 

each one. These dominant colors can be used for Color label search by clicking them.  

 

According to computation of similarity values, dominant color search can be 

divided in to two types. The first one is ‘Dominant Color Search – Single Mode’  and 

the second one is ‘Dominant Color Search – Joint Mode’ . 

 

5.1.1. Dominant Color  Search – Single Mode 

 

This can also be called as single mode. This mode is useful for images 

having dominant colors with large color ratios. In single mode, following steps are 

done to compute the similarity vale between two images: 

 

a. Count the number of segments for original and compared images: SGo, SGc 

b. Count the number of dominant colors for each segment in original and 

compared images: DCSGo[i], DCSGc[j], i: 1…SGo, j: 1…SGc 

c. Make the comparisons segment by segment, i.e. i th segment from original 

image and j th from compared image. For each segment comparison actually there are 

DCSGo[i] x DCSGc[j] dominant color comparisons resulting DCSGo[i] x DCSGc[j] 

similarity value candidates (SVC). 

d. Among these candidates select the maximum one. This one is called 

similarity value between these two images. 

 

5.1.2. Dominant Color  Search – Joint Mode 

 

Similar to single mode, this can be called as multi mode. In joint mode the 

similarity value is computed similar to single mode except item d. In item d, the 
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computed similarity value candidates are summed for their segments then they are 

normalized and renamed as segment candidates. In other words the similarity value 

candidates are now for segments. Afterwards, the maximum segment candidate is 

selected as the similarity value between these two images. This mode is useful for 

images having dominant colors with medium color ratios. The item c in both single 

and joint mode is called as ‘Algorithm To Compute SVCs’ . 

 

5.1.3. Algor ithm To Compute SVCs 

 

When an image is being compared with another image, there are totally 

  

 

 

SVCs for this comparison. In SVC computation the L2 norm (squared root) is used. 

We represented the dominant color components of the original and compared images 

as Ro, Go, Bo and Rc, Gc, Bc. We also denote the dominant color ratios of original and 

compared images with CRo and CRc. A SVC can be calculated like in the following 

formula: 

 

For (1 � i � SGo) 

 For (1 � j � SGc) 

  For (1 � m � DCSGo[i]) 

   For (1 � n � DCSGo[j]) 

    SVC [i][j][m][n] = ( |Ro- Rc|
2 + |Go- Gc|

2 + |Bo- Bc|
2 )1/2  

    SVC [i][j][m][n] = ( SVC [i][j][m][n] ) / thresholdSQR 

    SVC [i][j][m][n] = (1 - SVC [i][j][m][n]) x (min(CRo,CRc))/100 

 

Threshold Mechanism 

In order to prevent large comparison time and for a reasonable result a 

threshold mechanism is done during SVC calculation. The threshold mechanism 

checks the distance between dominant color components (R, G, B) of original and 
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compared images. In this study two threshold condition is worked out: Absolute 

threshold and Square threshold.  

 

In absolute threshold condition, the mechanism works in the following way: 

If the distance between anyone of the dominant color components is larger than the 

threshold (i.e. |Ro- Rc| > threshold) then SVC is not computed for that pair of 

dominant colors. In other words the SVC is computed only if all of the dominant 

color components are closer to each other than the threshold. This condition can be 

formulated like below: 

 

|Ro-Rc| � thresholdABS && |Go-Gc| � thresholdABS && |Bo-Bc| � 

thresholdABS 

 

This condition ensures that each component close enough that two colors 

can be seen as similar. For example if R and G components of dominant colors are 

same (i.e. |Ro- Rc| = |Go- Gc| = 0) but B components differ by a value of 40. Actually 

these two colors are not seen as similar by human eye but unfortunately if absolute 

threshold mechanism did not processed, the SVC would be calculated and it would 

be a high value. This condition can be modeled as a cube with its center (Ro, Go, Bo). 

 

In square threshold condition, the mechanism works in the following way: 

The distances are squared for each color component. Then they are summed. The 

square root of this sum is taken as the result. The SVC is calculated only if this result 

is smaller than the threshold. This can be formulated like below: 

 

ThresholdSQR =   x thresholdABS 

Result = ( |Ro- Rc|
2 + |Go- Gc|

2 + |Bo- Bc|
2 )1/2 � thresholdSQR 

 

This mechanism does not investigate the components of colors but the 

colors themselves. Other words not each component distance but altogether color 

distance is important. Thinking in 3-D, if the distance between colors is less than the 

threshold they are accepted as similar and SVC is calculated for them. This condition 
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ensures that colors are close enough that they can be seen as similar. This condition 

can be modeled as a sphere that has its center as (Ro, Go, Bo). 

 

5.2. Color  Histogram Search 

 

Color Histogram Search uses the histogram information in RGB domain 

that is stored in database. Namely, each image is summarized with its R, G and B 

histograms in the database. For the sake of simplicity and efficiency, the histograms 

are quantized with 16. As a result there are 16 values for each histogram. Firstly, 

these values are read from the database for the original image. Secondly, for 

compared image these values are read. Now, as in the Dominant Color Search 

process a threshold mechanism is carried out. When the threshold condition is 

satisfied, the distance between images is calculated. This process is shown below: 

 

 

 

 

 

       

 

 

if (A � threshold  &&  B � threshold  &&  C � threshold) 

 Distance = A + B + C     

 

Finally, these steps are carried out for all of the images in the database. 

These distance values are sorted in increasing order and the images corresponding to 

the smallest 10 distance values are shown as the result. 

 

5.3. Color  Label Search 

 

Each image in the database is labeled. There are 11 possible labels. So, 

every image must have one of these labels. For Color label search, there are 216 
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choices of colors and 12 choices of labels. Here, the extra label stands for ‘All 

Images’ . When the Color label search is run, first the chosen color is decomposed to 

its R, G and B components. Then these values are compared with the values that are 

stored in the database and have the same label. Finally similar to previous searches 

the results are sorted and first 10 images are shown as the result. When the results are 

shown, the dominant colors of them displayed at the bottom of each one. These 

dominant colors can be also used for Color label search by clicking them and running 

Color label search again. 

 

5.4. Overview of The System 

 

The system is developed in a Windows 2000 operating system environment. 

As database Oracle 8i is used. Borland JBuilder 7.0 is used for programming tool. 

The system works on web browsers. This property supplies usage of the system all 

over the world. The system is composed of four parts: Web pages for browsing, a 

Web server, Class files and the Database. Web pages act as an interface for users. 

They listen the requests of users and send them to the web server. The web server 

runs on the database (server) side, takes requests from the browser and directs them 

to the class files. It also sends the results to the browser. The class files work on the 

requests, communicate with the database and give results to web server. The 

database stores the information about images, users, queries, etc. In Figure 1-1 this 

processes can be seen. 

 

The system uses an XML file called ‘Configuration.xml’  to take information 

about the system itself. The servlet addresses, the database connection information 

and JSP file locations are stored in this XML file. This file is located at the file 

system directory of the web server. The usage of this file gives flexibility to the 

administrator of the web server. For instance if the location of a JSP file is changed, 

it is not required to change all links to that file, only a modification to this XML file 

is sufficient. Also, when the web server and database are installed on another 

computer the only thing to do is to change the corresponding line in this XML file. 
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5.4.1. Web Pages Implementation 

 

The system has a lot of web pages. Some of them are login, query, upload 

and user management pages. For the sake of security the system starts with a login 

page comes with a username/password query. The usernames and passwords are 

stored in database and they are grouped in to two: Administrator and Normal users. If 

the user trying to login is the administrator, it is oriented to the administrator page. If 

the user is listed in the normal users, the main page is shown. If the user is not listed 

in one of these groups he/she cannot login to the system. This security check is 

carried out before every new request to the web browser. This step ensures 

unauthorized people not to use the system after an authorized person exits his/her 

session. After the login process some shortcuts are seen that are different for 

administrator and the normal users. According to the requests from users the web 

pages may pass through between other web pages. The possible web pages to visit 

are shown in Figure 5-1. 

 

 

         Normal Users 

 

 

Database Viewer   Upload Page  Query Page  Logout 

 

 

         Administrator 

 

 

Database Viewer   Upload Page  Query Page  Logout 

Manage Users        Manage DSs     Directory Upload 

 

Figure 5-1 The Possible Web Pages for Different Users 
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The usages of these web pages are described below. 

 

a. Database Viewer: Lists the images and their related xml files that are stored 

in the database. 

b. Upload Page: Takes an image and its xml file, stores them in to database 

and parses the xml file in to the database. 

c. Query Page: First, takes a color with/without a label to search over the 

database. Then dominant color, color histogram or color label searches can be done. 

d. Logout: Ends the user session and opens the login page. 

e. Manage Users: Displays the information about users. Users can be deleted 

or their password can be given here. 

f. Manage DSs: Displays the information about Description Schemes in the 

database. DSs can be deleted or modified here. 

g. Directory Upload: Uploads all files in the temp directory of the system. 

Instead of uploading files one by one administrator can use this page. 

 

5.4.2. Web Server  Implementation 

 

In this thesis, the web server runs on the database (server) side, takes 

requests from the browser and directs them to the class files. It also sends the results 

to the browser. For this system Apache Tomcat web server (in standalone mode) is 

used. The reasons to use this web sever is analyzed in Chapter 2. Here we will 

investigate how it is used.  

 

A directory called ‘ thesis’  is created under the webapps directory. Then it is 

put in the server.xml file. Also the port is defined to be ‘80’  in server.xml for the 

sake of simplicity when writing URLs. The modified lines in the server.xml file are: 

 

<Context path=“ /thesis”  docBase=“ thesis”  debug=“0”  reloadable=“true”  /> 

<Connector className="org.apache.catalina.connector.http.HttpConnector"  

port="80" />  
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The web server also needs the definitions of the environmental variables 

that are called JAVA_HOME and CATALINA_HOME. CATALINA_HOME is the 

directory where the Tomcat and its subdirectories are stored. JAVA_HOME is the 

directory where the Java (JDK) is stored. 

The last configuration rule is about class and JSP locations. The class files 

must be located in the predefined directory and the JSP files must be located in the 

directory that is defined in server.xml file as ‘docBase’ : 

 

• All class files reside in: $CATALINA_HOME/webapps/thesis/WEB-

INF/classes/ 

• All jsp files reside in: $CATALINA_HOME/webapps/thesis/  

 

In normal operation, when the computer in server side is shut down then the 

web server should be restarted. For the sake of simplicity this is done automatically 

in this thesis. A service is constructed for this operation and this service restarts the 

Tomcat web server while the startup process of computer in server side. 

 

5.4.3. Class Implementation 

 

Almost all calculations, comparisons and processes over database are done 

by means of classes. There are totally 22 classes in the software of this system. The 

important classes are described below. Also the relations between these 22 classes 

are shown in Figure 5-2 at the end of this section. 

 

a. Configuration: Parses the configuration.xml file and sends the paths of class 

or JSP files when they are needed. 

b. DBConnectionPool2: Takes the database connection strings from the 

configuration class and sets a connection between the database and the system. 

c. IDGenerator: Generates the next value for primary keys of image, 

document, path, pathattribute, node, attribute, users, ds and cache tables of the 

database. 
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d. AuthenticationServlet: Checks whether the user trying to login is a 

registered user. It also checks whether the user is administrator or not. 

e. AVObjectXMLDownloadServlet: Takes the name of image files then 

downloads them to the local machine from to the database. 

f. XMLandObjectUploadServlet: Takes the addresses of XML and image files 

then stores them in to the database. 

g. XMLToDatabase: After an XML file is stored in to the database this class 

parses that file and stores acquired information again in to the database. 

h. AllObjectstoDatabase: This class is for administrator use only. It takes all 

the files from the default directory, TEMP, and stores them in the database. It also 

calls XMLToDatabase class for all XML files to parse them in to the database. 

i. ColorUtilities: Makes conversions between RGB, YCrCb and HSB 

colorspaces. This provides comparisons between images having different 

colorspaces. 

j. ColorQueryDB: Reads histogram values of images from the database, sends 

them to HistogramComparatorDB class, takes the comparison results, sorts the 

results and responds to the browser by giving the first 10 results. 

k. DomColorQueryDB: Reads dominant color components of images from the 

database, sends them to comparator classes according to their parameters, takes the 

comparison results, sorts the results and responds to the browser by giving the first 

10 results. 

l. LabelQueryDB: Takes R, G and B values of the selected color and also the 

label from the browser, sends them to DomColorComparatorABSDB class according 

to their parameters, takes the comparison results, sorts the results and responds to the 

browser by giving the first 10 results. 

m. XMLandAVListingBean: Lists all objects and their documents in the 

database. 

n. UserManagementServlet: Lists all approved and unapproved users with 

their usernames, names, surnames and e-mails in the database. Users can be 

approved or deleted by means of this class. 
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o. DSManagementServlet: Shows all DSs included in the database. The paths 

of a DS can be displayed, modified or deleted. Also new paths and DSs can be 

added. 

p. HistogramComparatorDB: Takes two groups of histogram values which 

corresponds to different objects. Calculates the similarity between them and sends 

the comparison result back. 

q. DomColorComparatorSQRDB: Takes two groups of dominant color values 

which corresponds to different objects. Calculates the similarity between them by 

means of its square threshold mechanism and sends the comparison result back. 

r. DomColorComparatorABSDB: Works similar to DomColorComparator-

SQRDB. But this class uses absolute threshold mechanism. Also this class can 

calculate similarities from labels with only one dominant color. 
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Figure 5-2 Relations Between All Classes in The Software of This System 
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5.4.4. The Database Implementation 

 

Oracle 8i (8.1.5) is used for the database part of this system. In the database 

the images and their text-based summaries are stored. But the database is designed in 

a way that in the future, users will be able to store other multimedia objects. So the 

term image is replaced with object from now on. There are 11 tables in the database. 

The table names and their usage purposes are explained in the following pages. Some 

rows of the corresponding table are presented in each attached figure. 

 

a. ATTRIBUTE: For attributes of MPEG7 documents. The path, segment, 

document and node that an attribute belongs to are also stored. 

 

 

 

 

Figure 5-3 Sample rows from ATTRIBUTE Table of The Database 

 

 

b. AVOBJECT_CONSTANTS: For types of multimedia objects. Description 

of the object is stored. 

 

 

 

 

Figure 5-4 Sample rows from AVOBJECT_CONSTANTS Table of The Database 
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c. AVOBJECT: For multimedia objects. The name and type of the objects are 

also stored. A new object can be uploaded over the web. The administrator can 

upload a whole directory to the database. 

 

 

 

 

Figure 5-5 Sample rows from AVOBJECT Table of The Database 

 

 

d. CACHE: For the results of latest searches. Query ids are also stored. When 

a new object is stored this table is cleared. 

 

 

 

 

Figure 5-6 Sample rows from CACHE Table of The Database 

 

 

e. DOCUMENT: For XML files of objects. Related multimedia object, XML 

file name and the parse status are also stored. A new XML file can be uploaded over 

the web. . The administrator can upload a whole directory to the database. 
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Figure 5-7 Sample rows from CACHE Table of The Database 

 

 

f. DS: For Description Schemes. The name of DS is stored. A new DS can be 

added or an existing DS can be modified over the web. 

 

 

 

 

Figure 5-8 Sample rows from DS Table of The Database 

 

 

g. PATH: For all possible node paths of XML file. The DS that a path belongs 

to is also stored. 

 

 

 

 

Figure 5-9 Sample rows from PATH Table of The Database 

 

 

h. PATHATTRIBUTE: For all possible attribute paths of XML file. The DS 

that a pathattribute belongs to is also stored. 
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Figure 5-10 Sample rows from PATHATTRIBUTE Table of The Database 

 

 

i. NODE: For nodes of XML file. The path, segment and document that a 

node belongs to are also stored. 

 

 

 

 

Figure 5-11 Sample rows from NODE Table of The Database 

 

 

j. QUERIES: For all possible query types in cache table. The query string is 

stored. 

 

 

 

Figure 5-12 Sample rows from QUERIES Table of The Database 
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k. USERS: For users of the system. The name, surname, password and e-mail 

of the user are also stored. 

 

 

 

 

Figure 5-13 Sample rows from USERS Table of The Database 

 

 

The relations between these 11 tables are shown in  Figure 5-14. 
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 Figure 5-14 Relations Between All Tables in The Database of This System 
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CHAPTER 6 

 

 

6. EXPERIMENTAL RESULTS AND CONCLUSION 

 

 

 

Throughout this study, an Mpeg-7 compliant and ORDBMS based CBIR 

system is worked out. The Oracle database is used in order to store images and XML 

files. This approach supplies system security. There is also a session tracking 

mechanism for web pages, which prevent misuse of the system. ‘Four-column 

indexing’  is done over the database to achieve fast queries. Since all the system 

components can work on other platforms the system is portable. Finally, MPEG-7 

standard Ds and DSs are used to be consistent with related systems. 

 

The retrieval process of the system is based on six different search types. 

Five of them work as query by example and remaining one (ColorLabelQuery) 

works as label query with only one dominant color. In this chapter, five different 

search results are compared. The images are thought as collections of segments. So, 

some segments of images are inserted to other images and comparisons are done 

again. The successful aspects of each search technique are explained. 

 

A similar system is constructed, which is based on XML but not on a 

database, to make comparisons between performances. Same amount of objects are 

stored in both systems. In average, 100 images with their 100 summary documents 

are stored in to the database in 10.359 seconds. But the comparisons are done for 

retrievals because storage process is done only once. The comparisons are made for 

100, 200, 300, 400 and 500 images in turn. Same image is used for all tests. A 
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computer with AMD 1700+ CPU, 256 MB RAM and 20 GB 7200 rpm is used for 

the test. The test results and their graphical representations will be displayed. 

 

At the end of this chapter some developments for this system that can be 

done in the future are described and the reasons and results for them are also stated. 

 

The system starts with ColorLabelQuery, which takes a label and only one 

dominant color to search over the database. There are 216 choices of dominant colors 

to choose. There is also a label ‘ALL IMAGES’  to search over not a specific label 

but all labels in the database. In Figure 6-1, the search result for (R, G, B) = (102, 

255, 51) and label = ‘ALL IMAGES’  is shown. This query is done in 3.281 seconds 

over 338 objects. The sample searches that are shown in this chapter are done at the 

server side. The appearance of color with (R, G, B) = (102, 255, 51) is:  

 

 

 

Figure 6-1 Search results for (R, G, B) = (102, 255, 51) and label=‘ALL IMAGES’  
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The labels seen on this page are taken from the database and the 216 choices 

of colors are defined in ColorLabelQuery page. After the ColorLabelQuery results 

are seen, it can be run again with another label and dominant color or other search 

techniques can be thought alternatively. When the image to be searched by other five 

searches is clicked by mouse, a menu showing alternative searches is seen. 

 

For example, if Color Histogram Search is chosen to search about image 

‘untitled3.jpg’ , the results are displayed in Figure 6-2. This search does not deal with 

the dominant colors of images but with distribution of all colors over image. The first 

image in this figure is ‘unttled3.jpg’  itself. Since distribution of the histogram of 

‘untitled3.jpg’  is near to colors white and dark green, the histograms of results are 

also similar. 

 

 

 

 

Figure 6-2 ColorHistogram search results for ‘untitled3.jpg’  

 

 

In general people do not deal with the distribution of R, G, and B 

components of colors throughout the image. Instead, they want to find images having 

similar colors without concerning distribution of them. If dominant color search in 

single and square mode is run for the same image ‘untitled3.jpg’ , the results are not 

very similar as seen in Figure 6-3. This is because dominant color searches deal with 

only dominant colors but not the whole image. 
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Figure 6-3 Square and single mode dominant color search results for ‘untitled3.jpg’  

 

The difference between single and joint mode of dominant color search can 

be realized with the search about image ‘bodie7.jpg’ . In Figure 6-4 and Figure 6-5 

search results of single and joint mode are shown. The ninth image in Figure 6-4 

becomes third image in Figure 6-5. Because the first dominant colors of first and 

third images in Figure 6-4 have large ratios and they are very similar. Although the 

second and third dominant colors are not very similar, the similarities between them 

are neglected. However in joint mode, since the sum of similarities is considered, the 

third image in Figure 6-5 becomes more similar than others. 

 

 

 

 

Figure 6-4 Square and single mode dominant color search results for ‘bodie7.jpg’  
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Figure 6-5 Square and joint mode dominant color search results for ‘bodie7.jpg’  

 

 

 

The variation between square and absolute mode of dominant color search 

can be seen with the joint mode search about image ‘pic3.gif’ . In Figure 6-6 and 

Figure 6-7, search results of square and absolute mode are shown respectively. The 

second image in Figure 6-6 does not exist in Figure 6-7. Because first dominant color 

of this image occupies a large area (around 70%) in image and unfortunately its 

distance of R component to R components of dominant colors of ‘pic3.gif’  is slightly 

larger than the threshold. As a result, absolute threshold mechanism does not 

calculate similarity values for the first dominant color of the second image and it is 

not displayed in the results. But since square threshold mechanism looks for the total 

distance of colors but not the components it calculates the similarity value and 

because of the area of first dominant color it is a high value. Consequently, the 

second image in Figure 6-6 becomes more similar than others. 
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Figure 6-6 Square and joint mode dominant color search results for ‘pic3.gif’  

 

 

 

 

Figure 6-7 Absolute and joint mode dominant color search results for ‘pic3.gif’  

 

 

The importance of threshold mechanism can be understood if the threshold 

is increased and the above search is repeated. Now, the component distances between 

the first dominant color of second image and dominant colors of ‘pic3.gif’  is smaller 

than the threshold. As a result, absolute threshold mechanism calculates similarity 

values for the first dominant color of the second image and finds high values since its 

color ratio is very high. So, the second image in Figure 6-8 also exists in Figure 6-9. 
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Since some neglected similarities between colors are now calculated, this 

affects similarity values between images. So, some images in both search results are 

also changed.  

 

 

 

 

Figure 6-8 Square and joint mode dominant color search results for ‘pic3.gif’  when 

threshold is increased 

 

 

 

 

Figure 6-9 Absolute and joint mode dominant color search results for ‘pic3.gif’  when 

threshold is increased 
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The effect of object segmentation can be realized when the results in Figure 

6-10 and Figure 6-11 are compared. In the results of first search ‘ fer9.jpg’  is seen as 

the 10th image. If ‘ fer9.jpg’  is inserted in to the right-bottom part of ‘pic2.gif’  as a 

segment and renamed as ‘pic2new.gif’ , ‘ fer9.jpg’  becomes the most similar image to 

‘pic2new.gif’ . Because ‘ fer9.jpg’ , ‘pic2new.gif’  similarities to ‘pic2new.gif’  are 

equal. But since ‘ fer9.jpg’  has a smaller id in database it is in the first position. 

 

 

 

 

Figure 6-10 Absolute and joint mode dominant color search results for ‘pic2.gif’  

 

 

 

 

Figure 6-11 Absolute and joint mode dominant color search results for ‘pic2new.gif’  
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The typical query times of database system and XML based system are 

compared at a step of 100, starting from 100 images up to 500 images. All query 

tests are done at the server side for the same image between the same groups of 

images to provide accuracy. Dominant color searches are used for these tests. The 

test results are shown in Figure 6-12. 
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Figure 6-12 Comparison of Query Times 

 

 

When object summaries are stored but no indexing is done, the database is 

denoted by ‘Pure Database’ . This state of the database is not faster than XML-based 

system. Also it is getting slower when new objects are stored. ‘ Indexed Database’  

stands for the database after indexing technique is applied. The indexing process is 

done when a new object is uploaded. So it takes a little more time to upload an object 

(i.e. 100 images with their 100 summary documents are stored in to the database in 

11.284 seconds). But since query time is the important criteria, it is faster than ‘Pure 

Database’  and XML-based system. ‘Cached Database’  denotes the database when the 

CACHE table is activated. The cached queries have the best performances since they 
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do not require any comparisons between objects. They have results of queries before 

the queries and quickly give response to requests. There are at most five rows in the 

cache table for each object in the database corresponding to five different search 

techniques. So if No denotes the number of objects, there are at most 5.No rows in the 

cache table. But the increase in No does not affect the query time very much as 

shown in Figure 6-12. The reason of this situation can be stated as: For queries 

selecting the same number of rows from an indexed table (without considering total 

number of rows), the response times are same. Actually this situation stands for 

‘ Indexed Database’  too, but since comparisons are done between objects in its 

queries its query times increase a little with increasing No. 

 

The loading times of totally 10 images are calculated at the client side with 

an ISDN 128K internet connection in both server and client sides. They are around 

1300 ms for database and around 700 ms for XML based system. 

 

Future Work 

The system built during this study can be improved with a segmentation tool 

that allows users to select their own segments. The segmentation process may be 

done automatically too. 

 

The users can be given the right to select their choice between uploading 

objects with or without XML files. This can be done when the system has its own 

feature extraction procedure. 

 

The threshold value can be modified automatically for the object during the 

query process. This property can supply more accurate results. 

 

The path management of the database can be provided partially to all users 

of the system. So they can construct their own schemas and add, delete or modify 

their paths in these schemas. Perhaps they can make their queries according to their 

schemas. 
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