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Abstract—Information retrieval plays an important role in
gathering relevant content across resources on theveb. The
ambiguity of the content in the stored resources ah
incomprehensibility of the user’'s need are the majoissues in
retrieving information. This paper focuses on releant
information retrieval pertaining to user and contert aspects. It
concentrates on enhancing the retrieved results bad on
semantic relevance of the sources in the reposites and
contextual relevance based on the perspective ofetusers. The
stored repositories are mapped to index based onxeal and
conceptual semantics. When a search is performed|l aelevant
information semantically mapped to the search termare
retrieved. The user’s preference is analyzed and ¢ current
context is derived. Based on this context, the fihaet of relevant
information are presented to the user. This eventdly helps in
overcoming ambiguity, diversion of search and timeonstraint.
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semantic retrieval; contextual relevancy; semantielevancy, user
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I.  INTRODUCTION

Web search process is a common task today. Thesfaim

that task is to get some useful information. Userizativeb
search to navigate to a particular website, fetch infoonati

regarding their need and to do some transactions. Out of tlg

three, fetching information from the web is very difficlhis

is due to the vast resources available on the web. Eve
resource may not be accurate or clear in all aspects. Tl@%
process of gathering relevant information from these resources

is the main task of retrieval. Precisely, informatietrieval is

the process of fetching information from stored resource

Information is retrieved either by a human or by a mze

based on the scenario. Information retrieved may seem often
relevant and sometimes unrelated to the user. Once thiesres
are retrieved, they are ranked as per relevancy and pibpula

factors. Relevancy is when the retrieved information
partially or fully related to the search term. This isomtrast
with the database systems where the results are eithaetlyex
matched or partially matched with the search term austef
relevancy criteria [1]. There is more scope for the suser

S

IS

information retrieval to expand and extend their searchdbase
on the retrieved results.

There are 2 kinds of users: (1) Low-end userbeyt
merely know to search using a query. (2) High-end users -
they exactly know how to proceed for completing a search
technically. They ultimately get satisfactory resultheitby
means of search iterations or by using advanced search
options. A retrieval system should basically help both these
users to get their requirement irrespective of the mattesr
perform the search. In the usual information retrieval m®ce
users are somewhere forced to change the way they tpue
the system. All searches do not help users to find out what
they want. Instead, some retrieved results divert thes disam
the context of their search without understanding their need.
Thus, there are typically 2 issues to be addressedsimpd#per
namely context and semantics.

Context is the scenario or the circumstance of thewise
is in need of information. The requirement always need not be
in general but sometimes specific. The system needs to
understand in what aspect the user is looking for the
information. By gathering user related data, it is fmesio
enhance contextual relevancy. This relevancy will waivaya
Brtain unwanted results which are not in par with the user’s
circumstance. This will ultimately reduce ambiguity. Thare
Hree contexts before the retrieval process: user coifieaty
ntext and search context. Query and search contexts depend
the term of search without considering the user’s rieed.
more importance is given to the user context where the user
énjoys the ultimate satisfaction with the retrieved tasul

Semantics says about the meaning of a term. Lexical
semantics talks about grammar and syntax related meaning.
Conceptual semantics is all about knowledge domain
classification in a broader aspect. Information about a
particular topic may be scattered everywhere. Though we
can't merge them all, we can still classify them and group
them as clusters based on concepts. When a searchateuhiti
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until the user’'s context is known, a good retrieval systenprocess. The query may be the same but the need might be
should fetch information from all related concepts. Thisdifferent. Such needs can be studied from the user’s previous
becomes the predominant task of every search engine. Whand current behavior. In case of an online content, the user
all related documents are not collected, the retripk@tess is may hold a personalized profile of his/her needs or interests.
not complete in all aspects. Apart from that, browser collects data from the usaringd
his/her visit to a website. All these together when properly
assembled may give rise to the context of the user [16]isvh
guerying. But in the present scenario, user context isestud
Information systems work in the order of informationonly means of interaction process and mobile-based profiles.
seeking, information searching, information retrievl, Sometimes user feedback is also collected. These actions
information extraction and information presentation stagessomewhere indulge subjectivity. The need to study the user
They are bundled inside the generic architecture as shown lpehavior more deeply is stressed to know about a user by the

A. Overview of Information Systems

Fig.1. system itself rather than manually collecting detailsfusers
themselves.
Query Regarding semantics, there are different meanfiogs
g : terms and those meanings tend to change when the concept is
changed. The words accompanying the query term in the
document may sit in different places and in each positon
\ meaning may differ. Semantic mapping to the terms of
document in regard to lexical and conceptual basis will pave
X Intormatienisysterm frocess way for the terms to be indexed as per the intended meaning
— information Information Information occurring in the document position. Lexical semantics include
USER T [ Searching J—{ hetricval H Extraction J synonyms, hyponyms, hypernyms and homonyms. Conceptual
‘{ semantics include clustering and classifications of terms
l according to the content analysis process.
. :etsmd A good search system should not be biased to retrieve
Information results to the user. When the retrieved result is semlwntica
PrESERLSToN organized in the broader aspect, it is further narrod@adn
when user’s context is applied to it. This helps inusn of
Fig. 1. Overview of Information Systems related documents to the user's query when its semantic

dimensions are mapped as well as removing certain non-
relevant documents apart from the user’s context.
The architecture of the system contain four segmé&his
user segment, query segment, information system process The rest of the paper deals with how to improve relgvan
segment and the results segment to be presented to the uge terms based on the retrieval of related conceptshef t
This architecture can work in a loop until the user gets aearch term and also cater to the needs of the users.
satisfactory result by making alterations to the quéhg user
gives the query in the seeking stage which is then passid on
the search stage where actual retrieval work staftse Il. RELATED WORKS
retrieval stage uses the query and searches for the neleva The works carried out in the field of information ¢l
documents and produces a retrieved relevant set wiBich served as a base to think about inclusion and expansion in the
further sent to the extraction stage [3] where resultsarked  existing framework of the retrieval process.

and processes like filtering and summariza'tion may tgd«aepl e The work in [2] discussed the design of retrieval
It passes on to the final stage of presentation whicbtisby system along with the variety of searches performed
viewed by the user. If results have to be still moreipeeand in it. It gave an idea on how relevant results are
clear, the user should be able to make changes to the query retrieved after a search process. A simple user model
and the whole process gets repeated until satisfactorisleve and query expansion idea was also initiated.
are met by the user. * The article in [4] showed the process of retrieval for a
bibliography related information with components
B. Importance of Context and Semantics in Retrieval like representation of sources and how formal queries

. are constructed from user queries with certain rules.
All users do not have the same circumstance of need o q

information. Every user has a unique behavior during search

71



International Journal of Research in Advent Technology, Special 1ssue, March 2019
E-ISSN: 2321-9637
Available online at www.ijrat.org

The idea of basic mining algorithms based on
keyword, pattern, and sample was discussed in [6]
where semantic content of a document was given
importance in the indexing process.

The review paper in [7] considered the formulation of
guery based on the information need along with
overall discussion of retrieval techniques.

The author in [8] conveyed reference based and
multilingual query expansion approaches in retrieval.
He also stated the importance of context vectors and
categorization using the search interface.

The survey paper in [13] gave considerable
importance to query processing and information

issues, improving objective evaluation and formal

models.

The report in [25] discussed that mere ranking of

retrieved result list will not help users. The proposal

indicated that the context of the user has to be
captured and domain mapping should be introduced
along with evaluation metrics.

The report in [26] projected the need of fairness,

accountability, confidentiality and transparency in

retrieval and cognitive based user model issues are
also discussed.

All these works correlate to state that quehage to

extraction. Its future work stated that efficient
retrieval is possible by integrating a domain
knowledge base to the system.

The framework proposed in [14] indicated the
approach of semantic crawling of the documents

based on ontology using WordNet.
The study of whitepaper in [16] exposed th(la”' PROPOSEDM ODEL FOR INTEGRATING CONTEXTUAL AND
y pap P SEMANTIC RELEVANCY

importance of concept related searching mechanism . i ] ) )
The model describes inclusion of semantic mapparg f

which ultimately has to depend on conceptual cliusion ¢ i _
semantics. content relevancy and modification in user behavior analysis

Based on intellectual and theoretical perspectives ifor context derivation.
[17], critical constructs were formulated like A Content Relevancy
relevance, presentation, similarity between

be reconsidered before submission to the search system
and the results retrieved for the query should not confuse
the users with ambiguousness. Thus, the query and
ambiguity issues are taken up for study and a model is
proposed imposing a way to minimize the above issues.

Considering the information storage section, there is a

documents, query, interaction, uncertainty principle
and neutrality of technology which eventually
became important factors in the retrieval process.
The features of lexical, syntax, semantics, query
expansion and search classifiers are pinpointed i
[18] with respect to educational web search. Th
experiment resulted in better relevancy when quer
classifier was applied.

The paper in [20] described the interpretation an

expansion of queries based on personalization o[{]

context along with semantic entities.
The authors in [21] pointed out the difficulties of
search engine users through assessment of the res

repository of documents stored. Primarily, the indextéoms
occurring in the documents are created using the currently
available indexing techniques. This repository is called the
JiIndex references for terms. This alone will not helpeitctiing
I3II related documents. Therefore, a combination of related
exical semantics and a table of conceptual semantics are
%Iready made available internally in the system. Heezh
qEerm in the index get mapped to one or more semantic items
m the available list or dictionary by using an eaffitt
apping technique. This technique can be a data mining tool
to classify the words based on clusters and thus termbea
rouped as conceptual clusters. Fig. 2, encapsulates the
mework of overall process flow inside the storagei@ect

retrieved for their queries by means of various fi@&to ¢ ihe system.

related to usage of web search engines.

A comparison study of information tools done in [22]

reflected that users (post-graduate students) go tc
more than one channel for retrieving relevant
information for their need since they are not able to
get all details in a single window. Even when they are
provided with ample information, they are not able to
select the accurate one and are often stuck with
ambiguity.

The report in [24] mentioned various challenges in
information retrieval namely users and context
sensitive retrieval, multilingual and multimedia

Dictionary of
Semantic Terms

Index
References for

Terms

Indexing
Technigues

Repository
of
Documents

Term-Content
Mapping

Content Based
References

Fig. 2. Framework of Semantic Analysis
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The semantic based content has to be readily availabheap to one of the concepts already readily availablthén
whenever a source is added to the repository so that whenstorage section of the system as content based reference
search is initiated, access to the information is reguisible  repository. Thus, the parameters from the user’s aidethe
without any internal mapping done during retrieval processquery itself and the context analyzed using the user
To make this possible, a dictionary of lexical semantics angreferences. This combination is mentioned as Query
conceptual semantics are connected to the repositariese  Formulation section [5] in this segment. Frequent checkdas
mapping is done internally for all sources irrespeatifibeing  be made in the user profile to keep it updated every timeea
accessed or not. When this mapping is over, along witéxin  keys in to start to search and also after a searchipleted.
references created for document terms, special reference
semantic terms for every indexed term is also creathis T Some of the user data include language, interektsagon
also helps users finding content related to their contexesi level, background of the search area, location, actess
context might also be in turn connected to one of the conceparticular device and any disability on the user’s side. The
based topics. gathered user data to derive the context stays in et clide.

An anonymized profile is sent to the server for retrigusat
with the derived context. This prevents leakage of usex dat

B. User Behavior thereby enhancing user data privacy.

The next section that needs a revision is the useribeha
Whenever the user keys in a query, it is passed on to the )
search system as a single parameter. When the quergtjs sé&- Search and Retrieval
another parameter called the context of the user shoultb@lso In this segment, we can see how a relevant restliss
sent. This parameter can either be hidden from the user being retrieved from the resource repository. Fig. 4,
order to prevent misconception or can be explicitly madeet ~consolidates the exact process happening in the retridval
viewed in order to increase user feedback and properijiformation. It has to be looked up from the bottom. &hare
evaluate the system. internally three sections called search, retrieval atorage.
The storage section is ready with its resources, indek a
content based references after being semantically mapped
Search section provides the query parameter to the system and
the retrieval system searches for it in the index cidlecOnce

‘ found relevant, those documents are retrieved by yheers.
User Personalized Ereviods Data from This retrieved set is checked for semantic relevanainagthe
User Profile Search History Cookies .
content based references already available on the storag

section. The search is now broadened to the content based
retrieved result set [19]. Once all semantically vaie
documents are retrieved, it passes on to the next siage
< matching the context. This context is derived from dhery
formulation section of the user behavior segments lalso

Context from User’s mapped against the content based references which also has
@ Preirence iy conceptual references inside it. A technique used to stndy
/ analyze the context in terms of concept is intrigued inligrna
before the final set of result is retrieved. Oncertiapping is
done, we get the final retrieved result set which is now
contextually and semantically relevant. This setoofubd fro

operations keep changing internally in the retrieval system

An analysis on.the user prefergnce has to. be donetor b,whenever the user preference is modified and there iaryeh
the low-end and high-end users. Fig. 3, explains user behavigf ihe accessed document repository.

analysis. The user preference can be studied from three
aspects namely the user’s personalized profile availattte b

User’s Preference Analysis

Query Formulation

Fig. 3. User Behavior Analysis

offline and online, the user’s previous search historylaviai - r ~
both online and offline, most of the times collected fror Contextually
browser history and the user's data collected via cooki @ pelevant 7] et
These cookies differ from website to website but additiona
are also accessed by the latest browsers in studyingstre [ Semantically |
behavior. Using the above three aspects, specific techmiq PR
have to be discussed and decided to retrieve the ove ﬁ
context of the user providing the query. This context may al Q [Crooon | S
Query Term / Phrase Relevznt Resources
wJ (Documents)
\ Search / Retrieval \ Storage /

Fig. 4. Architecture of Information Retrieval System
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The output of the information retrieval processobees the c. Similarly, the concepts related to the term are also
input to information extraction process. Only when rédiand fetched.
relevant information is retrieved at this stage, it ba sent to d. All fetched results from b and ¢ are retrieved and
further process. The extraction segment which covers temporarily stored in the memory.
extracting techniques from the so far retrieved resibieyond e. This setin d is the semantically relevant result set.
the scope of this paper. So, the detailed proceggeaegment f. The context of the user is now supplied and gets the

is not discussed here. conceptual reference as in c.

When the results are presented to the user, dlae lsontext g. From the result set e, the context — concept reference
of the retrieval based on the user context should also He ma is searched.
known to the user which helps the user to connect with the h. It gives a new result set which is relevant to the user
result easily and comprehensibly without doubts. context.

D. Pseudo-Procedure of the Model:

The procedure is split into three parts namelyeseside,
client side, retrieval and results.

E. lllustration

The user keys in the query — ‘Oreo’. When thisntés
searched on the web, the general Oreo search lands in the
results with the term occurrence ‘Oreo’ in the documerts.
usual retrieval of documents can be either related to c®okie

E‘ Ehg:e charﬁgrlﬁc.téonngf qgcglrlneg:; |r|1et2ebwesb.' ders and biscuits because of its common usage or relatedl to
- tvery docu IS individually craw y spi documents having the term irrespective of its kind.
and an index based reference is generated for every

term in the document. : :
c. A dictionary of lexical semantics and domain base The proposed model will retrieve a temporary resedt s

hierarchy are already internally stored with all kinds of concepts relate_d to ‘Ore0’ (semantic
d. Content analysis is done on the docﬁments and therelevance) and the final result set WI|| retrieve base gser’s
’ are categorized into different concepts based on thrlfeed (c'ontext.ual' reference). Th|s difference in the firallte
occurrence of individual term and phrasal terms thuSet_retrlev_ed is illustrated in Fig. 5. T_he result sktusual
giving rise to conceptual semantics » NUSetrieval will fetch Docl through Doc12 just based on the ter
e. A mapping is done among conéeptual semanticsoceurrence, whereas only Docl through Doc7 are semantically
) . . ; related to the term. From this temporary set, basedbtext
lexical semantics and the index terms therebyOf the user, Doc1 through Doc3 are retrieved
creating a reference database with each term or term ’ )

phrase and its related semantics.

1) Server side:

Documents Domain Domain — Concept Concept = Content Mappinj
For All Oreo +Forest n n idor p—
2) Client side: hmes e | | e o
y . . . Arts - -
a. User's search history, personal profile from online |oees oea | |7 | [pmimels _[Fsh ||, |3 Fuh | Oreosomatidae
H Doc5 Docb S ovel ovel reo Fran Ross
and offline accounts and user data collected fron | pec pocs Wedia Arts sculpture 5 | Sculpture | Oreo Villanova
cookies are analysed Docs Dacto | | TR || [Feed | cookde O Comte  Oree
: Docl1 Doc12 “fechnolo Technology | Android ndroi reo 05 8.
b. User’s likes, interests, preference data are cotlecte [ ]
c. User's activity is also monitored and updated. P —— H*' Po—
) , nvarted Index for Terms ndex for Concept = Term Mapping
d. Using the collected data, the genre of search i : i
. h ) id | Term Doc Set Weight [!d | Ref | Term DocSet | Mapping Set
decided and ready as a parameter in the user side || [oreo [ bocf.1 | wipoci | #n | | Oreo | Doc{1.7] | Concept{1.7}]
ConteXt IJ( Term-2 Doc : % W((Dcrcjk; #B | #2 | Term-2 Doc {} Concept{ }
. Term-3 Doc W(Doc-| #C | #3 | Term-3 Doc {} Concept{}
e. The user keys in the query. I [ Terma | Dpoc(y W(Doc-) #D | #4 |Terma| Doc(} | Conceptil

—h

The query along with the context is sent into the l l

search SyStem . Result Set Query Term - Oreo Query Term — Oreo Result Set
. . . Context — Forest / Wildlife
g. The context is sent as an anonymized profile tg  pea Doc

. Doc2 Doc2
protect privacy. | e User Prefarence Anlyai bocs
Doc4

Profile Search History Cookies Kistin

3) Retrieval and Results: i : wild Life Mostlyon | Forest Route urrent
a. The query term is first sent for a search. | oo e e ——
b. If a term is looked upon, it's related lexical semantics|ssyes are congidarabppiginion Zadeirdregproposed model.
namely synonyms, hyponyms, hypernyms, homonyms
are all looked upon. TABLE I. COMPARISONOF APPROACHTOWARDS ISSUES

74



International Journal of Research in Advent Technology, Special 1ssue, March 2019
E-ISSN: 2321-9637
Available online at www.ijrat.org

No

Issue

Existing Retrieval

Proposed Retrieval

Fairness

Possibility to be
unfair to a group
of users.

Possible since terms in
content are mapped t
concepts.

(=]

Accountability

Retrieved set ig
ranked by
popularity factor
which is assumed
by other users’
actions.

All  documents are
mapped to a concept
based index which
confirms  relatedness
avoiding guesswork.

User’s
personalized
profile is shared tg

User's  personalized
profile is at client side

less conceptual

3. Confidentiality server. Possibility and only context ig
for leakage of shared to server b
data. anonymity.

Possible only for| Semantic mapping

4. Transparency | location of | shows the route to
resources. retrieved results.

| possibilty ~ of | User based - bias

5 Search engine resource based Orreduced due to

’ Bias > individual preference
user based bias. :

analysis.
Presence of tern
with  maximum | Semantically related tg

6. Relevance term weight| the search term and
irrespective of| context of the user.
context.

Query or search

7. Context context. User context.

. More lexical and| Lexical and conceptual

8. Semantics

on equal scales.

The modified sections of the system when includetthén
present retrieval system, will pave ways to get metevant
results. It will also remove certain unwanted resultsctvizire
just included merely for the occurrence of a term and regheate
in a document irrespective of its actual need. The effets

IV. APPLICATIONS

be visualized in the ways as follows:

The contents of the documents are mapped both lexically
and conceptually. This semantic mapping will gather all
relevant documents related to the search term. The context of [10]
the user is included in the query so that the user’s exeed
will be known during the search process. This context has to

When this modification is applied on the web search
engines, this will stop search engine optimization
providers to spam with abundant and redundant
keywords in their websites which induces irrelevant

clicks and social media activity from the public.

It also plays a vital role in the ranking algorithm of
search engines to stop looking only at the keywords
and rank the websites based on the original content
rather than going behind inappropriate keyword

jamming.

V. CONCLUSION AND FUTURE WORKS

semantic mapping. Only then the results will be scrigphias

per user’'s need. Applying context before semantics might miss
some relevant documents since context restricts down the
search process to include fewer results instead of waidhyr
expanding its approach. This optimizes the search-retrieval
time since users can minimize the iterations of setyapet
satisfied results. This model also paves way to be fair,
accountable, keep user profile confidential and considerably
transparent compared to the existing scenario.

In the future, works can be extended by presenting new
techniques to enhance the content based mapping. Similar
enhancement can also be done by applying efficient
personalization techniques in order to study the user behavior
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