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Abstract— Currently there is a large volume of data stored in 

informational bases of digital repositories and the problem of 

finding useful data in information retrieval systems has 

intensified, making the processes of recovery increasingly 

sophisticated. This study aims to make use of data mining 

techniques to improve information retrieval in digital 

institutional repositories. 
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I.  INTRODUCTION 

With the intense use of computational means for creating 
scientific productions and general purpose documents a large 
amount of information has  been  generated  but  leaves a lot 
to  be disseminated  to  those  people  and  institutions 
interested on it and also end up being lost and need to be 
redone,  which could easily be reused thus providing time 
and personnel savings in organizations (9). 

Such information needs to be stored so they are not lost 
in time, so they can be  accessed by interested parties and 
that are  preserved  in  order  to  enable  the  reuse  of  
documents created  by  the  institutions.  Thus,  it  is  
necessary  to  use systems capable of fulfil these needs which 
are present in digital repositories, systems able to store, 
manage, preserve and disseminate the productions of any 
institution (6). 

The great increase of storage capacity of computers and 
the evolution of the Internet and networks have made 
possible to think in digital repositories capable of allowing 
access to the full content of works in digital format. Barton 
(2) defines institutional repositories as "a database with a set 
of services to capture, store, index, preserve, and deliver 
research of an educational institution in digital formats." 

This paper aims to extend the process of Information 
Retrieval in Digital Environments Informational Institutional 
Digital Repositories by Data Mining techniques aimed at 
increasing the relevance and effectiveness of search results 
information. 

II. INSTITUTIONAL DIGITAL REPOSITORIES 

Digital repositories are collections of articles and files on 
several different extension, but digital,  available  to  be  
accessed  through computational means, can be accessed 
from local networks or by  Internet. There are no limitation 
for contents on digital repositories, they may be institutional 

such as  research projects group, graduate theses, several 
studies developed by members of the institution, 
monographs  and  also  repositories  for  any type of files in 
digital format  desired (8).  

In the case of institutional repositories of universities, 
Lynch (7) defines as a set of services that an educational 
institution offers members of the community aiming at 
efficient management and dissemination of digital materials 
created by the institution and by members of their 
community. 

III. DSPACE 

The Libraries are working to extend their services into 
the digital era, to reflect current trends in scholarly 
communication and education, and to offer new means of 
distributing research material that are enabled by network 
technology. It is incumbent upon libraries to develop 
strategic and economic plans for the preservation and 
usability of those resources over time. Analogous to print 
materials, digital library initiatives require cost-benefit 
considerations that must be carefully weighed against other 
library priorities (3). 

The DSpace is a free software widely used for the 
development of institutional repositories, was developed by 
the Massachusetts Institute of Technology (MIT) and 
Hewlett-Packard Laboratories.  

Its structure provides a model of organizational based in 
"communities" and collections, which can be configured to 
reflect the full range of administrative units of an institution.          
Allows configuration of the editorial process in the mold of 
traditional journals, including the possibility of peer review. 
Supports all kinds of digital file formats, including text, 
sound and image (11). 

IV. INFORMATION RETRIEVAL 

Information retrieval is the area that deals with the 
automatic storage and retrieval of documents. 

An Information Retrieval System has three basic 
components: Acquisition and representation of the 
information need; Identification and representation of the 
document content, and; Specification of the comparison 
function that selects relevant documents based on the 
representations(8).  

The most important tool to aid the recovery process is 
called an index, which is a collection of terms that indicate 
the place where the desired information can be located (5).  
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Scholtes (10) claims that information retrieval requires 
the joint application of techniques for Natural Language 
Processing and Artificial Intelligence. In general all 
information system is a system that retrieves information. 
One of the first types of institutions that have adopted 
information systems were libraries, at first these systems 
only either automated search process. With time came to use 
probabilistic models so that queries to submit relevant 
content.  

The Boolean, vector and probabilistic models, classically 
used in information retrieval process are used to form the 
search queries that are relevant to the query content. 

Most information retrieval systems of digital repositories 
allows the user to express what information it needs and 
from that the system returns the documents deemed relevant. 
Studies in information retrieval may involve several aspects 
involving the conceptual universe and sociolinguistic 
diversity. 

V. DATA MINING 

In the information retrieval process, highlight the process 
of Data Mining, which according to Diniz Neto (4) is "the 
process of extracting information without prior knowledge of 
a large database, and its use for decision making." 

Before of knowing the process of data mining is 
necessary to know the definition of data, information and 
knowledge in level of interrelation, illustrated in Figure 1. 

 
Figure 1.  Architecture Proposal Information Retrieval 

Data are elements in their raw form, in the other words, 
most are not understandable; Information is the result of 
process of treatment of data, namely, those not 
understandable data are transformed into something that can 
lead to understanding; Knowledge is the result of the 
analysis of information, that is, when the information starts 
to be understood and used to optimize any existing process 
in the system. 

In a simplified way, the process of data mining starts 
from cleaning a data source where, for example, are taken 

from noise and redundancy. Then, these data go to Data 
Marts and/or Data Warehouses. Finally, using the 
repositories you can select columns to enter the data mining 
process. At the end of the process the information is finally 
generated (in form of charts, spreadsheets, etc.) analyzed and 
become knowledge to the user. 

It should be noted that each data mining technique or 
each specific implementation of algorithms used to conduct 
operations data mining adapts to certain problems more than 
others, which shows that there is no universal method of data 
mining better. To each particular problem has a particular 
algorithm. Therefore, the success of a data mining task is 
directly linked to the experience and intuition of the analyst 
(4).   

The goal of content personalization is to ensure that the 
right person receives the right information at the right time 
(1). With the methods of Data Mining would be possible to 
generate specific profiles for each user group, to thereby 
make the personalization of information retrieval processes 
possible. 

VI. DEVELOPMENT 

So far the literature sources and survey related work was 
performed, as well as a study of the techniques of Data 
Mining  which  enabled  check  for  various  tasks  Data 
Mining  where  for  each  one  there  are  specific techniques 
to be used. To the accomplishment of the Data Mining in the 
Weka API design, widely used for research purposes, tools 
of their algorithms can be applied directly or tools used in 
Java applications will be used. 

To the research, an institutional repository that uses 
DSpace as tool and Dublin Core as metadata schema will be 
used. To collect the metadata OAI-PMH, which is a  
mechanism for collecting metadata repositories will be used. 
This protocol consists in six verbs each one of them behind 
a specific type of XML  response. ListRecords was defined 
as verb this  verb extracts the metadata from the repository 
and with the help of optional arguments you can make a 
selective extraction based on Dublin Core metadata 
elements.  

The development of a Java application started in 
NetBeans IDE, this application will be responsible for liaison 
between Information Retrieval and Data Mining.  

VII. PRELIMINARY RESULTS 

Based on theoretical considerations and development ever 
conducted was possible to verify that the concepts of data 
mining can be used in the information retrieval process in 
digital repositories, according to the proposal presented in 
Figure 2. 
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Figure 2.  Architecture Proposal Information Retrieval 

 
The architecture proposes that a layer of Information 

Retrieval is implemented using techniques of Data Mining 
in Digital Repositories. This layer is in the collecting 
metadata, so you can later go through the Data Mining 
techniques with the aid of the Weka API Java application.  

Given the proposed architecture, the layer of extracting 
metadata from DSpace server has already been developed. 
For this it is necessary to inform: the server on which you 
want to extract the metadata, the OIA-PMH command, 
which in this case is the ListRecords, the period you want to 
view (if the fields "From" and "To" are not filled a link will 
be generated with all the metadata server). 

The partial result of this query can be seen in Figure 3. 
Due to the length of answer some records were omitted. 

 

 
Figure 3.  Response Metadata Extractor 

VIII. FINAL THOUGHTS 

Nowadays most of information retrieval systems in 
digital repositories are not using Data Mining techniques for 
personalized search. The use of this type of search retrieval 
systems provide more dynamic information in digital 
repositories that would be capable of bringing more relevant 
results  to  the  user  by  means  of  discovered  patterns  in 
databases. 

In this context, the problem of identifying and retrieving 
which data mining techniques can be used in this scenario 
and list the advantages and disadvantages of using them.  

As important as the storage of information in Digital 
Repositories, are the processes of Information Retrieval, 
which cause users to have access to the data compiled for 
decision making and to generate new knowledge.  

In this sense, data mining and its artificial intelligence 
algorithms collaborate in the process of information retrieval 
in digital institutional repositories. 
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