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Abstract — Need of information from the web is a rich domain
of study and research. The information flood on the web is most
of the time is available in unstructured format. Therefore
search processes are becomes more complicated for finding the
appropriate documents from the web. A number of research
efforts are found when exploring the document search
techniques but most of the technique time consuming, less
accurate and high resource consuming. Therefore the
information processing and information retrieval from the
unstructured data source becomes more complicated. On the
other hand the unstructured query processing and finding the
user query relevance data from such data sources are also a
complex issue. In this presented work the unstructured data
handling and retrieving the user query relevance data is the key
domain of research work. Therefore a new technique for
retrieving data in structured query format is presented in this
work. In addition of that for demonstrating the issues of data
extraction and managing them is also an area of the proposed
study. After addressing the primary issues a new solution using
the ontology based information parsing, fuzzy keyword based
search processes is proposed. That technique is implemented on
the real world application of resume search. The given case
study is limited on two different users where primary user
uploads their resume for processing and information
processing. Additionally the secondary user utilizes the
extracted features and perform constrain based search on the
extracted knowledge. The implementation of the proposed
technique is performed using JSP application and their
comparative performance study is performed with the TF-IDF
based information retrieval technique. For comparative study
the precision, recall and f-measures are taken as primary
performance factors. According to the experimental
observations the proposed technique found more efficient and
able to produce more accurate results as compared t0 TF-IDF
based technique.

Keywords— Information Extraction, Information Retrieval,
Ontology, Resume.

I. INTRODUCTION

The invention of the computer promotes the use of
digital data to store and retrieve the information from the
computer storages. Additionally the uses of computers are
also rapidly increases in different aspects. Therefore a
significant amount of data is generated every day. Among
them most of the data generated in the computers are
found either structured manner or in unstructured manner.
The structured data is always found in the form of
relational manner or predefined manner where the storage
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and retrieval made easy. On the other hand the
unstructured format of data is most of the time found in
text files where for storing the similar kind of information
in different manners can be used.

As the manners of information storage are growing the
techniques of retrieval are also tries to improve self. In
study a number of information retrieval [1] and extraction
[2] systems are studied. In these systems most of the work
and efforts are found for finding the structured data but too
fewer techniques are developed for extracting the
knowledge from unstructured format of data. Beside the
data extraction is different from the information retrieval,
because the information extraction only interested to find
the targeted kind of information from the raw set of data.
Therefore the hurdle is to first scan all the data and then
refine them to obtain the target data.

In this presented work the key focuses is to study about the
different information extraction methods additionally need
to develop a method by which the unstructured manner of
data becomes transformable to the structured format of
data to be make effective and efficient applications.
Therefore a resume search technique is demonstrated for
finding the target information from unstructured files;
extract the hidden attributes from them; and store them
into a structured manner t0 make efficient information
retrieval application.

The need of data and the accurate required information
from the unstructured data is a complicated task because
the data may be placed in any format and any place in
entire documents. Therefore a technique required to scan
the entire document, target the specified contents, extract
them, transforms the data and consumes with the search
techniques. Thus the accurate data retrieval algorithms for
the unstructured data need long running processes to find
the actual contents and retrieve them whenever required.
Therefore accuracy and efficiency is the primary goal of
any information retrieval technique. The data bases
designed for any organization can include the information
in structured and also in unstructured manner. During the
experiments and review that is found that the structured
information can easily retrieved as compared to
unstructured formats of the data. In this presented work the
key focus is placed on the information retrieval and
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extraction techniques. Therefore a resume information
retrieval system is developed. The key aim of the
application development is to demonstrate the information
retrieval technique in real world environment. This
application includes the implementation of the client side
user interface for upload the resumes and the administrator
panel by which the resumes are searched on the pre-
specified criteria. Additionally the algorithms and other
techniques by which the information is transformed from
unstructured data during the data upload or training of the
system and the search process is implemented during the
administration query processes.

In order to complete the implementation and design of the
required information extraction technique and the
information retrieval technique, the fuzzy based keyword
search processes are included with the system. The given
section reports the basic overview of the proposed study

and the next section involves the entire system
development and the data processing techniques
description.

Il. PROPOSED SYSTEM

The proposed system can be defined using the given figure
1. This diagram contains all the components and their sub-
components that are organized to develop the complete
required system.

Pre-processing

Infi ion Extraction L
Ontology development

Garetteer implementation RDF Genration

] ]

Results ‘

Rule Database

Figure 1 proposed system

Input user resume: in this given phase the end user need to
upload resume into the server in web application. The
resumes are always found in unstructured format and user
put the information in resumes according to their own.
Therefore the uploaded information by the end user needs
to transform and filter according to the system needs. The
resume uploading process needs to develop a simple user
interface by which user can select the resumes from the
local disk and upload to the server for further processing.

Pre-processing: In this phase when the data is uploaded on
the server the background process is initiated. During this
the unwanted stop words are removed from the entire
document and the different special unused characters are
also removed from the data.

WWw.ijspr.com

Rule database: That is the phase of the information
extraction iS performed therefore some pre-defined rules
are prepared and stored on the data base. These rules are
used to targeting the specified information which are
hidden in input user data and need to extract them for
further processing of data.

Information extraction: In this phase the stored rules or the
predefined rules are applied on the data. Additionally the
required information is extracted from the input
documents. These rules are applied on the data by different
text processing techniques exist on the JAVA development
technology.

Ontology development: After targeting the required
information that is validated the input data is resume or
not. If the input data is a resume and contains the
information that is required in the resume search
methodology the ontology is prepared using the input data
that provides the hierarchical attributes that are used in
information extraction.

Gazetteer implementation: In order to obtain the named
identity form the given domain ontology the Gazetteer
technique is implemented to find the accurate contents
from the raw data.

RDF generation: The previous phase of data analysis
produces the RDF (Resource Description Framework).
That format of data is used to convert the unstructured
information into the structured format to make query on
the data. The generated RDF file is preserved into the data
repository for the further use with the information retrieval
system.

Input user query: That is the second phase of information
retrieval at the administrator end, in this phase for finding
the information user can place the query and their
keywords as constrains.

Fuzzy membership: In this phase the user query inputs and
the previously stored information in the format of the RDF
is used. Basically the RDF document attributes are
processed for the finding the named elements of user
query. Therefore the RDF documents are processed using
the fuzzy probability functions and the membership values
of the named instances are estimated. That is further used
to identify the required data from the RDF.

Similarity estimation: In this phase the user query
similarity is measured from the evaluated named elements
of ontology therefore Spargl query language is used to find
the best matched data from the available set of data.

Results: In best matched results from the above given
process is obtained as results of the information retrieval
system.

Performance: After fetching out the results from the
information retrieval system the performance of the entire
system is computed and listed for further results analysis. .

I11. PROPOSED ALGORITHM
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The proposed algorithm is functioning in two major phases
first the data processing and ontology development. And in
the next phase the information retrieval form the available
data bases. This section provides the understanding of both
modules of the retrieval processes.

Information extraction

Input: user input document I;
Output: RDF data RD;

Processes:

1. D = read_input_file(D;)

2. PD; = preprocess_Data(D)

3. For(i =1:i < numAule; { + +)
4. RI; = ExtractData (rule;, PIV)

5. end for
6. RDF = Gazetteer_List(RI;)

7. Return RDF

Table 1 information extraction

The above given table 1 shows the process involved in
data extraction and the ontology development from the
given input document and the given table 2 shows how the
user keywords are used to retrieve the required information
form the unstructured data.

Information retrieval
Input: RDF Database RDF, User Query Q

Output: information info

Process:

1. F;. = FuzzyRules (RDF)
Lfor(i=1i=< Fy. lenght:i + +)
3. Sim= computeSimilar(F;s, Q)

4. if (Sim = .75)

5. info= FL,;.

6. end if

7. return info

Table 2 information retrieval

The above given process results the required data from the
unstructured to the structured format during these
processes the system performance is also investigated.

IV.RESULTS ANALYSIS

This chapter provides the detailed discussion about the
proposed system evaluation for the accurate data retrieval.
Therefore the different performance parameters are
evaluated and compared with the traditional approach of
data retrieval.

A. Precision
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Precision of the information retrieval technique can be
defined by the part of data retrieved that are relevant to the
search query. That can be evaluated by the following
formula:

relevant document N refrieved document

gcision =
pr retrieved document
1
0.8
o
S
< 0.6
c
.2
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g
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Figure 2 precision rate

The precision rate of the proposed and the traditional
search system is given using the figure 2 and the table 3. In
this diagram the X axis contains the amount of documents
stored in the storage space and the Y axis demonstrate the
corresponding precision value. The performance of the
proposed technique is given here using the blue line and
the performance of the traditional technique is given by the
red line. According to the obtained performance the
precision of the proposed technique is much enhancing as
compared to the traditional method. Additionally the
proposed algorithm demonstrates the high precision rate as
compared to the traditional simple search methods,
therefore the proposed technique efficient and accurate
than normal search method.

Dataset size P YOPQSCd Normal
technique search

10 0.71 0.65

20 073 0.68

30 0.78 0.72

50 0.81 0.75

[ 0.84 0.79

100 0.89 0.81

150 0.95 0.86

Table 3 precision
B. Recall

Recall is the amount of data that are extracted during the
search is relevant to the user query. That can be estimated
using the following formula:

IUSPR | 157



Relevant Documents N Retrieved Document

racall =
Relevant Documents

The given figure 3 graphically represents the estimated
recall rate of implemented information retrieval systems.
In this diagram the blue line represents the performance of
the proposed technique and the red line shows the
performance of traditional algorithm. By using the
different experiments the table as given 4 is developed and
their points are aggregated with the figure. The X axis of
the given diagram contains the file stored in the server for
evaluation and the Y axis shows the amount of results
correctly obtained. According to the comparative
performance the proposed system provides the accurate
outcomes as compared to the traditional technique.
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Figure 3 recall rate

Dataset size tirc(;ll;(;:ii Normal search
10 0.68 0.59
20 0.73 0.64
30 0.76 0.69
50 0.77 0.71
70 0.75 0.77
100 0.84 0.72
150 0.91 0.86

Table 4 recall rate
C. F-measure

That measure and combines precision and recall in terms
of harmonic mean of precision and recall rate of the
obtained results, that can also be termed F-measure or
balanced F-score:

precision = recall

F — measure = 2. —
precision + recall
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Figure 4 f-measures

The obtained f-measures of the proposed and traditional
approach of information extraction are given using table 5
and the figure 4. In the given diagram the X axis contains
the size of data that are stored on server for processing the
user request in the similar manner the Y axis contains the
estimated f-measures of both the systems. The
performance of the proposed system (given by blue line) is
more stable than the traditional approach (denoted by red
line). According to the obtained performance of the system
the proposed fuzzy based information extraction and
retrieval system is much accurate and efficient.

Dataset size tf;z(;lioi:zi Normal search

10 0.6946 0.6185
20 0.73 0.6593
30 0.7698 0.7046
50 0.7894 0.7294
70 0.7924 0.7798
100 0.8642 0.7623
150 0.9295 0.86

Table 5 f-measures
D. Memory consumption

The amount of main memory required to execute the
algorithm is termed as the space complexity of the system.
That is sometimes also called the memory consumption of
the algorithms. The comparative memory consumption of
both the algorithms namely traditional and fuzzy rule
based information extraction technique is given using
figure 5. In this diagram the X axis includes the amount of
files that stored on server for information extraction, and
the Y axis shows the amount of memory consumed during
processing of the data. The given memory consumption is
provided here in terms of kilobytes. According to the
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evaluated results the performance of the traditional
technique is less efficient as compared to the traditional
technique.

Dataset size Prop(?sed Normal
technique search

10 26881 27719

20 27193 28917

30 27918 29887

50 29027 30857

70 30184 32853
100 31573 33857
150 32848 34718

Table 6 memory consumption
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Figure 5 memory consumption
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Figure 6 Time consumption
E. Time consumption

The amount of time required to retrieve the required data
from the storage is known as the time consumption of the
proposed information retrieval system. The figure 6 and
table 7 contains the time consumption of normal
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information retrieval system and the proposed fuzzy based
information retrieval system. According to the given
results the proposed technique needs more time as
compared to the traditional system. Therefore due to
additional work load the proposed system is time
consuming.

Dataset size PrOp(?sed Normal
technique search

10 24.34 13.42

20 36.25 19.63

30 53.83 26.31

50 82.33 40.26

70 114.21 7851
100 135.42 9037
150 205.37 19582

Table 7 Time consumption
V. CONCLUSIONS

The main aim of the proposed work is to study and
demonstrate the real world information processing and
information extraction from the unstructured data sources.
Therefore a named ontology based scheme is implemented
and their application in resume retrieval application is
presented. The given chapter provides the summary of the
entire performed work as the conclusion of work and some
future extension of the work is also suggested to improve
the given method further.

A. Conclusion

The information is need of current age human; therefore a
number of information extraction and retrieval applications
are developed recently that supports the current age
information needs. During the implementation of different
kinds of data search and retrieval techniques a number of
methods for structured and similarly unstructured
information processing is developed recently. Among most
of the work is devoted for the structured data processing
but their limited efforts are made for retrieving information
from the unstructured data sources. The traditional
unstructured data processing techniques either not much
efficient, or not accurate for adopting and using in real
world application therefore a new technique is required to
investigate and develop by which the user query relevancy
and performance both are improved.

In this presented work an ontology based information
processing technique is developed and utilized in the
search application. The given application
demonstrates the real world data processing issues and
need. Additionally that also addresses the issues of high
complexity of data processing. The proposed technique
involves two step procedures for information retrieval
from unstructured data sources. In first phase the data is
pre-processed, transformed for converting the information

resume
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into unstructured to structured format additionally the
information extraction is taken place to identify the hidden
named entity that are subject to information retrieval. In
the next phase the user query processing is taken place and
the data is searched over the pre-processed data using
fuzzy concept. The second modules are responsible for
generating the search outcomes and performance of the
system.

The implementation of the proposed technique is
performed using the JAVA technology and with the help
of JSP environment. After the implementation of the
system performance of the proposed information
processing technique is measured and compared with the
traditional content based text information search (tf-idf)

based technique. The comparative performance is
summarized using the given table 8.
S. No. Parameters Propqsed Normal
technique search
1 Precision High Low
2 Recall High Low
3 f-measures High Low
4 Memor}.] Low High
consumption
5 Time . High Low
consumption

Table 8 performance summary

According to the obtained performance the proposed
technique is adoptable and efficient additionally able to
produce the high user query relevant outcomes. Therefore
as compared to Tf-idf based information search the
proposed technique able to extract and retrieve more
accurate outcomes.

B. Future work

The proposed work is dedicated to find an efficient and
accurate approach for extracting the knowledge from the
raw database. Therefore a named instance based schema
matching technique using fuzzy theory is developed and
designed. The proposed technique is found accurate and
efficient as compared to the traditional methodology. But
the current approach has some limitations therefore future
improvements on proposed technique are required.

1. The presented system need to define a set of rules
by which the required information is targeted for
data extraction need to find some way by which
this limitation is removable.

2. The proposed system works on the unstructured
data but when the formats are changed and
information names are changed then the technique
provides less effective results.
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3. The proposed technique consumes more time for
pre-process the data thus in near future the pre-
processing time is required to reduce.
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