
International Journal of Emerging trends in Engineering and Development                                                                             

Issue 2, Vol.4 (May 2012)                                                                                                                     ISSN 2249-6149 
 

 Page 634 
 

 Design and Implementation of an Efficient Integrated 

Library Automation System in Universities of Odisha Using 

Wavelet Technique 

 
Ghanashyam Rout

#1 
,Srikanta Patnaik

#2 

 

#1 School of Electronics, KIIT University,Bhubaneswar;  

#2 Comp. Science & Engg,ITER, SOA University,Bhubaneswar;  
 

 

        

Abstract: Automation in modern libraries is essential due to enormous increase in the collection 

of materials, problems of their acquisition, storage, processing, dissemination and transmission 

of information. Present days libraries are not confined to the Central library‘s only. Each faculty 

and department may have their individual libraries.  Every library is provided with a server and 

are connected each other through the university network.  Such type of network   is called a 

distributed system.  Further, the Digital Library System is aiming not only to serve on- campus 

clients of the University but also to those off- campus clients. In these scenarios, the library 

automation has to meet several challenges. This paper describes the design and implementation 

of such a system which integrates functions of library automation, distributed digital library 

collection, and context-sensitive information retrieval by wavelet technique as its search engine. 
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1. INTRODUCTION 

Automation in modern libraries is essential due to enormous increase in the collection of 

materials, problems of their acquisition, storage, processing, dissemination and transmission of 

information. Present days libraries are not confined to the Central library‘s only. Each faculty 

and department may have their individual libraries.  Every library is provided with a server and 

are connected each other through the university network is called a distributed system. Library 

automation refers to use of computers, associated peripheral media such as magnetic tapes, disks, 

optical media etc. and utilization of computer based products and services in the performance of 

all type of library functions and operations. Computers are capable of introducing a great degree 

of automation in operations, functions since they are electronic, programmable and are capable 

to control over the processes being performed. The utilization of computer and related techniques 

make the provision to provide the right information to right reader at the right time in a right 

form in a right personal way. Automation of library activities provides the services very 

efficiently, rapidly, effectively, adequately and economically to the learners. The modem 

libraries and information of a center facilitates free communication because access to 

information has become a fundamental right of the learners. The automation is economically 

feasible and technologically required in modem libraries to cope up with the requirements of new 
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knowledge, the enormous increase in the collection of materials, problems of their acquisition, 

storage, processing, dissemination and transmission of information through the globally. The 

capabilities of computer associated peripheral media and its application in library activities and 

services led to highly significant quantitative and qualitative improvement through online 

technology. Information / knowledge itself is of no value. It is the use of information that makes 

it valuable. This is ours and user‘s key to a more success, more happiness in our mission. Put this 

information to work for user by automation of library functions. The role of computers and their 

associated peripheral media are being increasingly used in library and information services for 

acquisition, storage, manipulating, processing and repackaging, dissemination, transmission, an 

improving the quality of products and services of library and information centers. The easiest 

way for finding that books is for the students have to visit each of libraries and search the books 

that they are looking for. So, if there is a system that can give distributed information of 

collections, the students will thrift their time in visiting each of the library. Other problem is to 

manage scientific collections. Nowadays, demand for accessing digital content dramatically 

increased. This paper describes the design and implementation of such a system which integrates 

functions of library automation, distributed digital library collection, and context-sensitive 

information retrieval technique as its search technology. 

 

2. LITERATURE REVIEW  

In this section, the various approach followed by different countries for Digital Library 

Automation in Universities are described. The INFLIBNET [1] program is infusing new life into 

the academic libraries. This study made on university libraries situated at Tirupati covers the 

present state of automation in different libraries. Hardware, software, man power facilities were 

studied through a survey. The study was conducted through questionnaire based survey. A 

structured questionnaire with multiple choices and open ended questions, designed according to 

the objectives, was distributed to the University Libraries with a request to fill it. They were 

properly filled and returned. The data in the questionnaire was analyzed and interpreted in 

suitable manner.  The meager staff available for computer operations is also due to the training 

programmers conducted by INFLIBNET periodically. The staff development programmers have 

to be increased to strengthen the staff technically to suit the changing environment. The data 

shows that the hardware facilities also need has to be augmented in the libraries. The present 

hardware is not sufficient for networking environment and complete library automation. Other 

facilities too need augmentation in all the University Libraries. The communication systems like 

Fax have to be provided on priority basis. The networking is in infancy in all university libraries. 

Some libraries are yet to be equipped even with internet facilities. The software facilities are also 

available due to the assistance of INFLIBNET to all the University. The Digital Library [2] of 

Tamilnadu University has different building sections having different libraries. The library has 

the book section and book bank, the journal-cum-back volume section, CD-ROM Database Unit, 

Microfilming Unit, Reprography unit, Old books, back volumes of journals, Master and Doctoral 

theses and other old document sections.  E-Book library has a collection of about 120 E-books at 

present and all these E-books are accessible via the E-book gateway of Online Public Access 

Catalog (OPAC) which is available through the Internet connecting all the teaching campuses 

and the University headquarters. The E-Book gateway also provides web links to major E-book 

gateways which are providing access to thousands of full-text E-books covering various 

disciplines. Digital Library of Tamilnadu University has a tie up with the HEIST, UK and 

receives postgraduate prospectus of renowned universities in the United Kingdom and displays 
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them in the Library for the use of aspirants of study abroad. Journals are the medium of scientific 

communication because of its up-to-datedness.  The old journals are hardbound and kept as Back 

Volumes for reference.  In the electronic age, information-seeking process is made so much 

easier and quicker by introduction of e-journals and digital library. Falling in line with modern 

electronic era, the Library has also activated on-line access to about particular foreign journals 

and few Indian journals. In addition to its own collections, the library has access to Consortium 

for E-Resources in Agriculture (CERA), an online journal consortium funded under NAIP of 

ICAR. The library has about 120 CD-ROMs for the users to retrieve necessary scientific data. 

This collection includes databases and CD-ROM products including DVDs. The DVDs are 

mirrored in a DVD server and made accessible via the Library LAN. Since microfilming is one 

of the best ways of preserving documents, the library started microfilming of the Master and 

Ph.D. theses and other important documents. The library has a microfilm recorder and a reader 

printer. Peking University Library [3] is a largest academic library in China. Among the 

collection, there are number of rare Chinese ancient books and a good deal of rare foreign books. 

It not only serves 220,000 users on the campus, but also serves many domestic and foreign users 

every year. Peking University Library had collected the number of rare Chinese ancient books 

and some rare foreign books. They had developed software for library automation in University. 

But they had not mentioned how the students, faculties and scientists were gained from the 

library. In East West University of Bangladesh [4], Software Development Center (SDC) came 

forward with their support for automation of the library to fulfill the missions of the library of 

better services and satisfaction of the users. Automation process improved the circulation 

services, cataloging system, nonacademic books, periodicals, academic books, magazines, 

newsletters, related reference books, dissertations, pure reference books, reports, CDs & DVDs, 

audio cassettes, journals, maps, on-line journals and daily newspapers. Resources are arranged 

on the shelves subject-wise in numerical order and are classified according to the world wide 

used Dewey Decimal Classification (DDC) scheme. From the above, we concluded that Library 

Automation of Tirupati described the data entry, reduction of man power, budget cut, collection 

of electronic documents etc. Digital Library Automation of Tamilnadu emphasizes the benefit to 

the students, research scholars, scientists and faculties by collecting the old books, journals cum 

back volumes, CD-ROM database unit, microfilming unit, reprography units, doctoral theses and 

other documents. Digital library of Tamilnadu University had tied up the library of HFST, UK 

and other states for the use of aspirants of study abroad. The library has also activated online 

access some particular foreign journals and few Indian journals for researchers. In this system 

partly knowledge sharing is done among the students, researchers and faculties. Library of 

Bangladesh emphasized the enrich teaching, learning and researching for students, faculties and 

researchers. In this University  automation process had improved the circulation services 

cataloging system, non-academic books, periodicals, academic books, dissertations, pure 

reference books, reports , CD&DVD, audio cassettes, journals, maps, on-line journals and daily 

news papers. In this system, the students, faculties and researchers are rarely benefited. 

Analyzing library automation of different University I found that some of library of University 

has emphasized their library development not to the knowledge improvement of students, 

faculties, scientists and researchers. But some of library of University has emphasized both 

instead of individual department library, contents of the subject, title of papers and their abstract, 

sharing the department library to the library of foreign country for knowledge improvement of 

students, faculties, scientists and researchers. This paper describes the design and 

implementation of an efficient library automation system which integrates functions of the basic 
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library automation, distributed digital library collection, and context-sensitive information 

retrieval technique as its search engine. 

 

 3. ODISHA DIGITAL LIBRARY AUTOMATION (ODLA) 

There are number of factors arise to form automation in university of Odisha [5] which are 

described below: 

  
3.1: ATTITUDE AND INITIATIVE OF THE MANAGEMENT: 

 

Attitude and initiative on the part of the management has played major role in library automation 

in University Libraries of Odisha. So that the management includes both the university 

management and the librarian as a secretary of the management whose task is to carry out the 

decisions taken by the executive bodies of the university, such as Syndicate, Executive Council 

etc. If the Librarian had the initiative then he was able to convince the authorities about this 

emergent need. In some of the cases, the initiative also came from top and the Librarian was 

forced (or bypassed) to do it. But the best blend was when the initiative of both the Librarian and 

University Authorities were should be synergized. If there was no initiative on both the ends then 

there was no progress. 

 
3.2 ATTITUDE AND INITIATIVE OF THE USES: 

 

A library is very smart for its readers. If the readers are smart and well aware they may force the 

authorities to work towards library automation. If the readers are knowledgeable about the 

development being taking place in the information technology, they have influenced the use of 

computers in library to a great extent. This is true about faculty as they are the people who 

participate in decision making process. The good examples are the libraries of IITs and other 

higher engineering, medical educational institutions etc. 

 
3.3. RESOURCES AVAILABLE: 
 

The third important factor is the resources available with the university libraries. The resources 

include both financial as well as human resources. In most of the universities, the librarians are 

given funds only for books and journals. Some libraries do not want to or are not allowed the 

funds received for books and journals to be used for any other purpose, even though the 

University Grants Commission (UGC) guidelines permit the use of a certain percentage towards 

such activities (In VIII Plan it was 15% and in IX plan 10%). Most of the libraries depend on the 

funds provided by the UGC under INFLIBNET project. The distribution of the money under this 

project was not done logically. Big and small libraries were equated at par and as a result while 

some libraries remained fund starved some were not able to use the funds. Before disbursing 

funds to the libraries they have to survey the requirement and certain guidelines put down. 

Besides this there are no other financial resources available with the university libraries. In order 

to save the university libraries from going further down UGC must do something in this 

direction. Another very serious problem, may be more serious than the financial one, is the lack 

of trained manpower. Many of our library science schools have not based their curricula on the 

automation requirement of the university libraries. Some of them are even teaching today what 

was designed thirty or forty years back although that has become totally outdated. Not many 
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library institutions produce a candidate who can straight away go the Automation Department of 

a University Library and can independently work without any further training. The bifurcation of 

the library science institutions from libraries are perhaps the one of the main important reasons 

for that. As a result our profession became the only profession where practice went far ahead of 

the teaching. In the country people are talking about digital libraries and web-OPACs and we are 

teaching fundamental of computers in our library institutions. This is the only profession where 

getting a professional degree does not require any professional training. Can you imagine a 

doctor without hospital training or an engineer without training in Industry? 

 
3.4. NON-AVAILABILITY OF SUITABLE SOFTWARE: 

 

Non-availability of suitable software has also played a vital role for Digital Library Automation. 

Though there is a number of software available for library management but most of them are non 

standard. The main reason is that most of the software has been developed without the help of a 

qualified librarian. As a result there is a stream of non-standard software. Some of soft ware has 

been developed by big corporations like CMC but have not been proved very successful. The 

software developed by institutions (for example DESIDOC, INSDOC etc.) could not be 

successful as they were lacking in marketing and after sales service. The librarian is confused as 

he is not in a position to decide what to select. The level of skill of library staff also played a 

very important role. In our country there are no standard for level of subordinate staff to be 

recruited in academic libraries. Their educational qualification and professional qualification are 

different from state to state. In some of the cases the library assistants are recruited with 12th 

pass and a six months certificate in library science while in Central institutions like IITs and 

Central Universities which caused the lake of efficiencies in library. To avoid such type of 

problems it should be minimum qualification of graduation in library science. The institutions 

having better stuff went far ahead (though there are exceptions to that). The better qualified staff 

was better oriented towards progressive thinking which could move the things fast. This point 

emphasizes the requirement of a uniform qualification policy for the recruitment of staff in 

academic institutions. 

 
3.5. GEOGRAPHICAL LOCATION: 

 

Geographical location of an institution also played a very important role. The institutions near to 

a metro city were benefited by the availability of the resources. They were having better 

approach to hardware and software market and also the manpower for data entry. They were 

having approach to better training facilities. Keeping in view the above requirements, we have 

proposed ODLA (Odisha Digital Automation Library System) is designed for library for 

faculties and departments for Universities of Odisha. Each faculty and department has individual 

and separated own libraries.  Every library has provided a server separately and has connected 

each other through the university network. Such type of network   is called a distributed system.  

The faculties and students of each department can share their information from   network. In 

distributed system, the library of University of Odisha can able to collect all information. Then 

the University of Odisha has abled to provide all information to other library which is connected 

to it. So, it will be convenient for the user to obtain the library service when the other libraries 

have required by accessing the information from the University library system (provided they 

have registered at the University library). For example, Ram had registered as a member of 
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department‘s library of Electronics & Telecommunication Engineering and wanted to search an 

article about the information of history. But he could not find that in that library. He should 

know, that article could be available in faculty‘s library. So he should access information at 

faculty‘s library of history from his faculty‘s library OPAC. To improving the functionality of 

the system, it must be able to manage digital collections in the system. Then, users of library can 

see easily it from library OPAC. Information retrieval can also used to help users in finding their 

collections, because this concept will provide a context sensitive search. 

 

 

Figure: 1: Architecture of the proposed ODLA (Odisha Digital Library Automation) 
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Back Office (Application for librarian):  When librarians enter new information of collection (in 

back office application), ODLA automatically stored in index fields, i.e. title, authors, subject, 

publisher and abstract. This process will create indexed files. 

Hibernate (object/relational mapped): INDOMARC was used as standard format in storing 

information about all collections. For the non-digital collections, the system will save 

information in Database Management System (DBMS). But for digital collections, system will 

not only save information about it, but also its file. 

DBMS (My SQL): INDOMARC was used as standard format in storing information about all 

collections. For the non-digital collections, the system will save information in Database 

Management System. 

Documents (indexer Apache Lucerne): All documents will save in Database Management 

System (DBMS). But for digital collections, system will not only save information about it, but 

also its file. 

Retriever:  Information retrieval module is considered as a front office application, because it is 

used by users to find information. This module is used in library OPAC (Online Public Access 

Catalog). 

OPAC (web-based apps): Each server will process that keyword and return the result. This result 

contains title, author, publisher, subject, call number, physical description, status and rank of 

collections, along with code of server location. Host server will combine that result and view the 

result to OPAC. 

Distributed: The combined of method to get a reasonable speed for users in finding collections, 

especially in distributed locations. Therefore, users will know location of collections that they 

are looking for from library OPAC.  

Retriever Apache Axis (Web Service): Every message, that is used to communicate between 

servers, is using XML (extensible Markup Language) standard. When users want to search 

collection at other libraries, the keyword is passes to other servers by web service. Each server 

will process that keyword and return the result. This result contains title, author, publisher, 

subject, call number, physical description, status and rank of collections, along with code of 

server location. Host server will combine that result and view the result to OPAC. 

Library Information System: Library automation module consists of all library functions such as 

acquisition, cataloging, circulation and all types of reports. It is used by librarian to managed 

information of collections. The librarian entered title, author, publisher, subject, call number, 

physical description, status and rank of collections, along with code of server location. Host 

server will combine that result and view the result to OPAC. 

Information Retrieval System (IRS): Information retrieval module is considered as a front office 

application, because it is used by users to find information. This module is used in library OPAC 

(Online Public Access Catalog). 

Other State Library-1: Library of University shares the information such as research papers, 

current seminar, master theses and current journals from other University libraries. 

Other State Library-2  

…………………    .. 

…………………    .. 

Other State Library-N 
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Department Library 1: Each Department has many subjects and each subject has various books 

which were published by different authors. With the available facilities searching of the books, 

content etc. are achieved very quickly and more correctly in this library.  

Department Library -2 

………………….     .. 

………………….     .. 

Department Library -N 

 

FTP Server: FTP Server is used to store its file, so that users can download the file whenever 

they want to. 

 

4. EFFICIENT WAVELET BASED TECHNOLOGY FOR E-LIBRARY: 

 

In E-library solutions and services will be integrated into image technology process.  In the long 

term, library solutions and services are also likely to be integrated into electronic appliances, 

machines and information interfaces.  Images are required for substantial storage and 

transmission resources. So advantage of image compression technique is required to reduce these 

data. This paper covers some back ground of wavelet analysis, data compression and how the 

wavelets have been used for image compression. The threshold is the extremely important 

influence of compression results to suggest the wavelet technique. As the image compression [6] 

is that much important one, for that purpose, we will consider an image and assume that the 

image in a matrix form. As we have to consider the image in matrix of pixel values. In order to 

compress the image, redundancies [7] must be exploited. For example such exploitations those 

areas where there is a little change or no change between the pixels are considered as same. 

Therefore the images having large area of uniform color will have large redundancies and 

conversely images that have frequent and large changes in color will be redundant and hard to 

compress. The analysis can be used to divide the information of image in to approximation and 

detail sub signals show the original trend of pixel values.  Three detail sub signals show the 

vertical, horizontal and diagonal details or changing image. If these details are very small then 

they can be set to zero without significantly changes in the image. If these values are in the 

threshold, than they can set to zero [8]. Since those values are less that the threshold values then 

they will become to zero. In this way, if we get a lot of zeros, then we can say that the image is 

compressed extremely. After the image compression [9-10] is over that the aim is to get or 

retrieve the image. The process of retrieving decomposes the image from compression is 

called‗re-strained‘. If the energy restrained is 100% that the process is called loss less energy re-

strained and image is re-constructed exactly. If the image is not decompose totally, than the type 

of compression is called lose de-compression. 

 

The important technical issues are discussed as follows. 
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Fig.2(a) 

 

 

 

 
Fig.2(b) 

 
Fig. 2(a) & 2(b): Working of Wavelet Technique  by multi resolution analysis de-compressing 

and compressing respectively. 

After Compression, the decompression technique is used to retrieve the information with 

accuracy and that can be achieved by the intelligent mechanism techniques. Among lot of 

techniques are available we are going for the particle swarm optimization technique. In this 
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technique we will follow an algorithm [11] for retrieval the exact information. According to that 

algorithm, it will follow and accurate information can be retrieved easily. There are a number of 

challenges associated with the long term preservation of digital data. In this paper, we are going 

to describe how the future desired data are preserved in digital document system. Of most 

interest to us for this paper are the requirements of future end users of a preserved digital data 

document. It is crucial when implementing an archival system for the long term preservation of 

digital data, to consider the end user‘s needs with respect to the preserved digital document. Such 

considerations aid in determining exactly what information should be preserved along with the 

digital document and in what way and we cannot predict everything at the end user. But it may to 

want to do with a preserved digital document in the future. Which we can assume that they will 

expect, at least to have the ability to view or interact with the data in the same way as today‘s 

users. As such, it is critical that preserved documents can be rendered authentically on future 

computers. Moreover, the digital document should be interpretable and understandable to future 

end users as well as remaining usable. As more research, educational and cultural institutions 

come to realize the enormity and complexity of work required to store, preserve, and accurate 

large amounts of their unique digital information. More over many will turn to establishing 

cooperative partnerships for leveraging existing mass-storage capacity or utilizing 3rd party data 

duration service providers to help satisfy their needs for a redundant and secure digital 

preservation system. 

 
4.1: SEARCHES THE EXACT DATA: 

 

For searching the desired data we have lot of algorithms, but among them they are not showing 

the exact data whatever we are required. For this purpose in this paper we are proposed a 

technique to search the data accurately with minimum time with without losing of information. 

That algorithm is the particle swarm optimization technique. By using this we can change the 

data from real format to binary format and it will search the desired information. Then it will 

show us the exact data within less time without losing the information. PSO is a population-

based optimization technique developed by Kennedy and Eberhart (1995) and Shi and Eberhart 

(1998) [12]. It is initialized with a population of random solutions. The algorithm searches for 

optima satisfying some performance index over generation. It uses the number of agents that 

constitutes a swarm moving around in the search space looking for best solution. The PSO 

technique can generate high quality of optimization solution within a short computation time and 

exhibits a more stable convergence characteristic than other optimization methods. The PSO 

contains‘ individual swarms called ‗particles‘. Each particle represents a possible solution to a 

problem with d-dimensions and its genotype consists 2*d parameters. First d-parameters 

represent the ‗particle positions‘ and next d-parameters represent velocity components. These 

parameters move with an adaptable velocity within the search space and retain its own memory 

with the best position it ever reached. The parameters get changed when moving from present 

iteration to the next iteration. At every iteration, the fitness function as a quality measure is 

calculated by using its position vector. Each particle keeps track of its own position, which is 

associated with the best fitness which has achieved so far. The best position obtained so far for 

particle i keeps the track. 
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Fig.3.. Comments on the inertial weight factor: 

 
A large inertia weight (w) facilitates a global search while a small inertia weight facilitates a 

local search. By linearly decreasing the   inertia weight from a relatively large value to a small 

value through the course of the PSO run gives the best PSO performance compared with fixed 

inertia weight settings.            
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4.2 IMAGE SEARCH ALGORITHM BY USING DISTRIBUTIVE CO-OPERATING 

TECHNIQUE: 

 

A distributed system is one in which the processors are less strongly connected. A typical 

distributed system consists of many independent computers in the same room, attached via 

network connections. Such an arrangement is often called a cluster [13-14]. A distributed 

algorithm is an algorithm designed to run on computer Hardware constructed from 

interconnected processors. Distributed algorithms are used in many variety application areas of 

distributed computing, such as telecommunications, scientific computing, distributed information 

processing and real-time process control [15-16]. Standard problems solved by distributed 

algorithm are included leader election, consensus, and distributed search, spanning tree 

generation, mutual exclusion & resource allocation. Distributed algorithms are typically executed 

concurrently with separate parts of the algorithm being run simultaneously on independent 

processors & having limited information about what the other parts of the algorithm are doing. 

One of the major challenges in developing and implementing distributed algorithm is 

successfully coordinating the independent part of the algorithm in the face of processor failure 

and unreliable communications links. The choice of appropriate distributed algorithm to solve a 

problem depends both on the characteristics of the problem and the system. The algorithm will 

run in such a manner that the probability or link wills not failure. The kind of inter-process 

communication can be performed with help of the level of timing synchronization between 

separate processors. The distributed object-oriented paradigm helps the designer to master the 

complexity of cooperative systems. To specify a distributed algorithm, we observe it from three 

points of view: the group of objects (a set of distributed entities involved in a distributed 

computation), objects (a local entity), and their methods (an action that can be performed). In our 

methodology we define an abstract machine specification as an equivalent state/transition model. 

A state is mainly characterized by its assertion definition. Such an assertion is first expressed 

using classical logic operators applied to methods on remote or local objects. We add other logic 

operators to include parallel and distributed features. They allow expressing knowledge and 

belief predicates. For the final implementation step these operators are realized by particular 

method calls. Finally a state predicate is verified if it takes a value in a defined set of possible 

values. A transition is associated with an action to be performed. In fact we use condition/action 

systems. An enabling condition for a transition is checked and, only if it is true, the 

corresponding action is executed. Refinement transforms step by step an abstract model (in the 

remaining of the paper we use invariably the terms specification and model) of a software system 

into an executable code. It must be emphasized that, by our different refinement steps, each 

model inherits the behavioral and knowledge aspects from higher levels. For instance, when a 

knowledge predicate is used in a group specification, the corresponding knowledge predicate 

will be found in the object specification level (for instance by the way of Boolean local 

variables). A distributed system is an interconnected collection of Autonomous process. Such as: 

Information exchange (WAN), resource sharing (LAN), Multicourse programming, 

Parallelization to increase performance etc. Replication is increase reliability and, modularity is 

improved to design the system easily. The configuration of a distributed algorithm is composed 

from the states as its processes and the messages in its channels. A transition is associated to an 

event at one of its processes. A process can perform internal, send and receive events. So a 

process is an internal or send event. An algorithm is centralized if there is exactly one initiator. A 

decentralized algorithm can have multiple initiators. To search any picture we have to use the 
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Thumbnail of the Image as a query, because Thumbnail of any Images are parts of the picture 

regardless whatever the background.  By using one universal Image search algorithm that can 

capable to represent the features of any multimedia data type for solving the problems. We will 

use the contents of the Picture as our index key which uses a K-Tree [17]. A directed graph, 

containing 2
k
 incoming nodes and one outgoing node have some benefits for the degree of K is 

affected by the complexity of the data-structure. For another data type we will reuse an 

algorithms particular feature. Secondly the Information‘s stored at the higher level of the tree are 

the lower amount of the feature to describe the global Information. On the other hand the higher 

Information and the features are stored at the lower level of the tree. Therefore the user‘s 

requirements can be adapted between the time and the accuracy by selecting appropriate level of 

the tree. Thirdly the features of K-Tree are independent, so the position of the nodes in the tree is 

same. The problem of inconsistent index structure occurs when a multiple-feature query comes. 

If the indices of different structures or different data types are processed individually, the 

database join operation is needed to merge results from each individual index and filters that do 

not comply with the temporal or spatial constraints. By using the K-Tree to search every feature 

altogether takes shorter computing time than using feature-dependent structure to search on 

many indices individually, then merge all results and filters them with spatial constraints. 

 
4.3. THE GENERALIZED RETRIEVAL MODEL: 

 

The k-tree structure is used to retain location information and also a histogram is used to store 

the characteristics of each portion of the data that corresponds to a part of the tree. This 

generalized model is depicted in Figure III. First, either general mathematical models, or special 

methods, extract the feature of interest. Second, the domain of data type is reduced into a set and 

each item in the database is also mapped to the set. Third, virtual data values are added to data 

items, if necessary, to create such that each item will generate a balanced k-tree. A k-tree is built 

using histogram values for each feature. 

 
Fig.4: Generalized Indexing/Retrieving Model 
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4.4(a). ALGORITHM:  

The Virtual-Node (VN) in-picture search algorithm 

Case A) if query‘s tree aligns within the k-tree structure of data: 
1. Find the distances between feature in root of the query tree and nodes of the data at level Li-1 – 

nodes with solid-line link – of the stored item. If distances are equal to the distance between the query and 

their parents, the query could be found within those child nodes. 

2 Repeat   

Case A) Recursively on this child node. If there is no distance at level Li-1 close to the distance to 

the parent, the query is ―not aligned‖. Follow Case B below. 

Case B) if the query data falls in between two or more nodes: 

1. If no node in k-tree can be a candidate, Virtual nodes (white nodes) between two nodes have to be 

generated from the parts of their child nodes. 

2. Repeat the whole algorithm into a new tree; use the whole algorithm within the dashed box. 

Case C) If height of query is equal to a node height: 

1 Use histogram distance function to calculate the distance then 
2 Return the distance and location. 

 

4.4(b): The Generalized Virtual-Node (GVN) in picture search algorithm 

 

Extended_Query=Add_Dummies (Query) 

Feature_Of_Extended_Query = Feature_Extraction (Extended_Query) 

VirtualNodeComparison (Feature_Of_Extended_Query, 
Feature_Of_Extended_Data, ROOT, distance,  

Tentative_Location) 

IF (distance < threshold) THEN BEGIN 

Find ―Query_Representative,‖ the largest node in the k-tree of feature_Of_Query, where no parts of 

dummies are included. 

Virtual Node Comparison (Query Representative, Feature_Of_Extended_Data, 

Tentative _Location, distance1, 

Tentative_Location1) 
IF (distance1 < threshold1) THEN BEGIN 

Find the final distance by calculating the distance between the query and area of data where the 

beginning of the area is at Tentative_Location1. 

Distance = distance1 

Location = Tentative_Location1 

RETURN 

END 
END 

 

5. CONCLUSION AND FUTURE DIRECTION 

 
The integration of library automation, distributed digital library collections and information 

retrieval in one system could help librarians to manage library in ―one stop‖ desktop application. 

This system was designed from the library characteristics at Odisha Universities and integrated 

all libraries throughout the world. They can also share collection of information between 

department‘s libraries. This system will help the learners and librarians to manage the scientific 

collections into a digital content and retrieve that in desired time without missing anything. 
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For future work, there are some other things need to be done such as: 
(i) To enhance service for the users, this system could be added with facility to search collection 

from wireless devices, e.g. PDA, mobile phones, etc. 

(ii)   To enhance information retrieval method that can improve the search performance. 
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