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Abstract— Search engines are powerful tools to find
information on the web. However, they commonly return
many irrelevant documents when the user’s queries are not
specific enough. Web search engines have a key role in the
discovery of information retrieval, but this kind of search
usually performed using keywords and results do not consider
the context. In the web environment, where collection tends to
be enormous, it is so important to have robust queries. Query
Expansion is one of the most important mechanisms in the
information retrieval field. A typical short Internet query
goes through a process of refinement to improve its retrieval
power. Most of the existing QE techniques suffer from
retrieval performance degradation due to imprecise choice of
query’s additive terms in the QE process. This paper
describes the use of information extraction techniques applied
in previously defined resources in order to expand the queries
made by users and run these expanded queries in web search
engines, getting more useful search results considering the
domain context of the required information.
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. INTRODUCTION

Information retrieval is the activity of obtaining
information resources relevant to an information need from
a collection of information resources. Many universities
and public libraries are use IR system to provide access to
books, journals and other public libraries are use IR system
to provide access to books, journals and other documents.
Web search engines are most visible IR applications. In
search tools, the user usually reports an information need
by entering keywords in search expressions. Although this,
approach makes it easy for users to express their
information need, but it also results in context less results.
In order to make search results more relevant considering
the users behavior when building a query, it is used an
information retrieval technique known as query expansion.
In this technique, terms are added in the original query
made by users in an attempt to provide a greater
contextualization and retrieving more useful documents [1].
The terms that are added in the original query made by
user, taken from the context of the information need can
minimize the following query expansion issues: (a)the user
needs to know the terms contained in the web
pages/documents in order to get the results that will meet
his/her information needs, and (b) words can have different
meanings and the disambiguation of these concepts is from
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the responsibility of the user himself/herself ,that must
modify the query by adding or changing the keywords that
were used.

Another important issue that maximizes these problems is
the user’s behavior when using Internet search tools. Users
browse a few results pages, often limited to the first 5
results [2], but statistics show that search expressions
typically consist of few terms.65% of searches on the
Internet contain from one to three terms [3]

In this paper, context is considered as any piece of
information that can be used to characterize situation of
entity. An entity is a person, a place or object that is
considered relevant to the interaction between a user and an
application needs, thus improving query results [4].

The contextualization is provided through the expansion
of queries entered by users, adding to these queries some
terms extracted from selected documents that are
representative of the context of the information need.

II. RELATED WORK

Different ways are proposed by different authors for

contextual query expansion for acquiring web documents.

In[5] , authors describe the use of information
extraction techniques(segmentation and clustering) applied
in previously defined resources in order to expand the
queries made by users and run these expanded queries in
web search engines, getting more useful search results,
considering the domain context of the required
information. The use of information extraction activities in
existing resources in databases, archives and information
systems can be considered in order to make search results
more contextualized and therefore more useful to users.

The idea behind implementation of this paper is based
on context sensitive information retrieval approach for
query expansion.

In the existing system, information extraction
activities are applied in entire knowledge base
configuration module but in our proposed system, all these
activities are performed on top ranked documents, which
are related to the query given by user. To achieve this,
BM25 term weighting model is used which is used for
query expansion to measure the degree of description of
each concept to the semantics of the documents which
result in best query searching in the document.

Www.ijert.org

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



Related work using query expansion with grouping
approach is presented[6].These studies assume that,
considering groups of similar document, documents in the
same group are relevant to the same requeste.By
classifying the query terms in one or more groups, the
terms of these groups could be used to expand the query.
The main criticism of this method is the poor results
obtained when a small collection of documents is used for
the groups or when the differences of vocabulary between
relevant and not relevant documents are insufficient.
Another problem is that a document can only belong to one
group.

In [7], authors applied clustering techniques in the first
X documents returned by original query, from which terms
were generated for each group and displayed to the user to
select the most appropriate set of terms for expansion.

For search to become sensitive to a domain context,
the strategy proposed in this work is based on following
hypothesis: “the terms most often found in information
resources that are representative of a domain are more
likely to also be present in other related and relevant
documents available in Internet. Therefore, when using
these terms to expand queries made by users, it is possible
to obtain more useful search results”.

However, considering that each resources that
represents a context can have different topics in its content,
a simple extraction of terms based on their occurrences in
the resources can result in a combination of terms of
different subjects in a query, possibly reducing the
probability of obtaining useful results in the search.

I1l. PROPOSED WORK

Proposed system is divided in to four modules: Knowledge
Base Configuration, BM25 Ranking Function, Information
Extraction and search.
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Figure 1. Proposed architecture
1. Knowledge Base Configuration Module: The domain

context is modelled with the use of existing resources
such as databases, miscellaneous files (articles, book,
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chapters, and publications in general) or information
systems (including data integrations performed
through web services, connectors, etc.). Any
information source that contains textual content and
information, which represent the domain context, can
be used for this purpose.

2. BM25 Ranking Function Module: It is a ranking
function, which ranks given documents according to
their scores for a given query by user. Score of a
document D will be calculated as:

Given a query Q containing keywordsg,gq...q,, the
BM25 Score of a document D is:

Flaipk+12

Score (D, Q) iLJDFq;.f_.

e, 1D (@)
(g D) +ky {-beb o

Where, f (g;, D) is g;’s term frequency in the document
D.|D| length of document D in words and avgdl is the
Average document length in text collection from which
Documents are drawn.k,, b are free parameters,
Usually Chosen in advanced optimization as k; € (1.2,
2.0) and b=0.75.1DF (g;) is the IDF (inverse document
Frequency) Weight of the query term g;.1t is usually

Computed as:
IDF (g;) =lo (g 505 5, where N is total number of

Documents in the collection (g;) is the number of
Documents containing g;.
3. Information Extraction Module:

The objective of information extraction module is to
identify main terms of all the contextual information
obtained from knowledge base configuration module and to
provide list of terms to search module. Two extractions of
terms are executed, one for most frequently used terms in
the context(Context extraction).Another for specific terms
of each subject identified in context(subject extraction).

N—nlg;)+0.

In both the situation it is necessary to apply data
pre-processing activities before extraction of terms such as
(a) Tokenization, the process of breaking stream of text
into words, phrases, symbols and other meaningful
elements called tokens. (b)The removal of stop words, a list
of common or general terms that have little value in the
text and must not be extracted. (C) Stemming, the process
for reducing inflected or derived words to their stem base
or root form.

The extraction of general terms of context is done
by calculating the weights of terms and extracting n terms
with highest weight, where n is maximum number of terms
that can be used in the expansion of query. The weight
calculation is performed with the formula of sub linear
term frequency scaling (2)[8] .

Wita=1+logtf, s, if tf:s>0 (2
0, otherwise.

Where, tf; .z is frequency of term t in document d and wf; 4
is weight of term t in document d. The extraction of
specific terms of each subject that is identified in the
context requires the application of more information
extraction activities. The first step is the routine of text
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segmentation to divide the contextual information into
sentences. The objective in applying the segmentation is to
ensure that a particular textual content contains only one
subject, thus ensuring that there are no terms that deal with
different subjects in such content.Here,linear text tiling
method is used[9] .In order to group these subjects it was
used clustering. Clustering is a statically technique that
allows automatic generation of grouping of data
(documents).Here, document clustering is used, which is
based on K-means clustering.

After all the contextual information grouped by
subjects, the weights of all terms are -calculated,
considering each subject that was identified as a collection
of independent documents, also using the weight
expression(2).After the calculation of weights for all the
terms ,the n terms with highest weight are extracted for
each identified subjects.

4. Search Module:

The search modules receive keywords to perform
search on the web. The original query is expanded using
terms extracted in the information extraction module, and
the resulting query is executed in web search engine.

The original query can be expanded in two ways. The
first is the automatic expansion, in which the original query
is expanded n times, where n is equal to one (context
expansion) plus the number of subjects that were identified
in the selected context (subject expansion).Each expanded
query is executed in web browser and results are presented
to the user in tabs.

The second mode of query expansion is the suggestion
of terms, in which all extracted terms (generated by the
context extraction and subject extractions) are presented as
a suggestion. The user has to select terms of his/her interest
that will be incorporated to the original query, performing
the query expansion. When selecting the terms, the user
can combine general terms with specific terms of the
subjects.

V. CONCLUSION

The use of information extraction and query expansion
activities provided more contextualized search results,
increasing usefulness for users, helping them search for
educational resources on the web. This report focused on
domain based query expansion. The work described in this
proposed a strategy contextual query based on
segmentation and clustering using BM25 retrieval function.
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