Volume 3, Issue 5, May 2013

ISSN: 2277 128X

International Journal of Advanced Research in
Computer Science and Software Engineering
Research Paper
Available online at: www.ijarcsse.com

A Flexible Information Retrieval System for A Dimension
Based Search Interface
Raja Sekhar raju*
M .Tech 2nd year, Dept of CSE,
ASCET, GUDUR, India.
raj.merits@gmail.com

Dora Babu Sudarsa
Associate Professor, Dept of CSE
ASCET, GUDUR, India.
dorababu.sudarsa@gmail.com

Abstract— Search engines are the most commonly used type of tool for finding relevant information on the Internet.
However, today's search engines are far from perfect. Typical search queries are short, often one or two words, and
can be ambiguous therefore returning inappropriate results. A precise search engine adapted to professional
environments which are characterized by a domain (e.g. medicine, law, sport, and so on). In our approach, each
domain has its own terminology (i.e. a set of terms that denote its concepts: team, player, etc.) and it is organized
along dimensions, such as person, location, etc. The dimensions, as described below, are made of concepts and
semantic relationships. that represent a particular perspective or point of view on the domain. We mainly use the
notion of domain dimension to: i) precisely index document content, and ii) develop an interactive interface which
allows the user to precisely describe his or her information need and therefore precisely access the document
collection. These evaluation initiatives have led to a considerable increase in system performance. Data for evaluation
efforts include multilingual corpora, structured data, scientific documents, Web pages as well as multimedia objects.
This paper gives an overview of the current activities of the major evaluation initiatives. Special attention is given to
the current tracks and developments within TREC, CLEF and NTCIR. The evaluation tasks and issues, as well as
some results, will be presented
Keywords— Information retrieval, domain dimensions, user interface, flexIR, CLEF TREC, GEOCLEF
I. INTRODUCTION
INFORMATION Retrieval Systems (IRS) are nowadays very popular, mainly due to the popularity of the Web. Most
IRS on the Web (also called search engines) are not really domain-oriented: the same techniques are used to index any
document. We think that there is a niche for domain specific IRS: once the document domain is known, certain
assumptions can be made and specific knowledge can be used. Users are then allowed to utilize much more precise
queries than the usual small set of keywords in use for W ~b search engines. In professional environments, IRS should be
able to process precise queries, mostly due to its use of a specific terminology, but also because the retrieved information
is meant to be part of a user task (diagnose a disease, write a report, etc.). In professional environments, there ,is also a
growing need for accessing information about specific domain documents in many languages and many types of- media.
In this paper, we present a precise search engine adapted to professional environments that are characterized by a domain
(e.g. Medicine, Law, Sport, and so on). In our approach, each domain has its own terminology (i.e. a set of terms that
denote its concepts) and it is organized along dimensions, such as Person, Location, etc. Dimensions, as described below,
are defined by concepts and semantic relationships that represent a particular perspective or point of view on the
corresponding domain. We mainly use the notion of domain dimension to t} precisely index document content and ii)
implement an interactive interface that allows users to precisely describe his or her information need, and therefore
precisely access a document collection. Our main goal through this system is to allow users fluid access to a digital
library that contains documents belonging to specific domains, written in different languages, and using different medias.
In particular, our system provides the user at all times with a feeling of control and understanding. It therefore provides a
keyword search combined with a flexible navigation system. This combination allows a user to select a domain of his
interest, build his query, expand and refine it, and select the language and the medias of the search results.
II. RELATED WORK
2.1 Domain Dimensions & Information Retrieval
We use domain dimensions for solving domain-specific precise queries that are characterized by a specialized
terminology and a complex semantic structure. In this case, domain dimensions are used to extract the specialized
vocabulary and therefore highlight the relevant elements that contribute to the description of a document (or query)
semantic content. For example, through our dimension-based model, a journalist wishing to write a newspaper article
can· formulate his query as follows:
"Give me documents dealing with the French General who created the security zone during the Balkans conflict". Our
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system is able to recognize domain dimensions and use them to precisely answer this query: Person (French General),
Location (Balkans, security zone), Event (Balkans conflict).
A relevant document may, for instance, contain the name "Philippe Morillon" without necessarily containing the terms
"French" and "General." Thus, from this query, our system can interpret that the journalist is looking for a Person who isa General originally from "France" and for a Location (Security Zone) that is-a-part-of "Balkans." This document cannot
be found by a system based on term matching. We therefore use domain dimensions and semantic relationships to
precisely interpret users' information needs. We have concluded through a series of experimental evaluations that the use
of domain dimensions significantly improves the retrieval performance and outperforms existing approaches that do not
take into account domain dimensions [9]. The obtained results encouraged us to implement a search interactive interface
where a user can take advantage of domain dimensions during his query process. We therefore address the question of
how to integrate domain dimensions during the query process and provide access to users through an interactive interface.
In addition to our results, our current research is also motivated by a series of usability studies that find that dimensions
(facet)-based interfaces are overwhelmingly preferred over the standard keyword-and-results listing interfaces used in
Web search engines [7]. Moreover, a study has shown that information seekers often express a desire for a user interface
that organizes search results into meaningful groups in order to help make sense of the results, and to help decide what to
do next. A longitudinal study in which participants were provided with the ability to group search results found they
changed their search habits in response to having the grouping mechanism available.
2.2. SEARCH INTERFACE
The main idea behind a search interface based on domain dimensions is quite simple. Rather than creating one large
category hierarchy, we build a set of category hierarchies, each of which corresponds to a different dimension (facet)
relevant to the domain described in the collection to be navigated. This representation is also known as hierarchical
faceted categories. In dimension-based search interfaces, each domain has a set of dimensions and each dimension has a
hierarchy of concepts. After the dimensions' hierarchies are designed, each document in the collection can be assigned to
many concepts from the hierarchies. For example, in the medical domain, the dimension hierarchies can include Human
Anatomy (Head, Brain, Femur, etc. with part-of relationships), Pathology (Cancer, fracture, lesion, etc., with is-a
relationships), Image Modality (MRI, x-ray, ultrasound, etc., with is-a relationships) and so on. Thus, an MRI image
describing a fracture of a femur might be assigned to (indexed by):
Anatomy > Musculoskeletal System > Skeleton> Bone and
Bones> Bones of Lower Extremity> Foot Bones> Leg Bones> Femur
Pathology > Disorders of Environmental Origin> Wounds
and Injuries > Fractures, Bone > Femoral Fractures
Modality > Diagnostic Techniques and Procedures> Diagnostic
Imaging > Magnetic Resonance Imaging
When a concept within a dimension hierarchy is selected within the interface, all documents that have been assigned to
that concept are retrieved (and displayed). When concepts from different hierarchies are selected, the system builds a
query that is a conjunct of disjuncts over the selected concepts and their sub concepts.

This kind of interface allows ﬂexible ways to access the contents of the underlying collection. For example, from the
Human Anatomy dimension, a user can choose to select the Skeleton subcategory, and from this select in turn the Leg
Bones subcategory. The user can choose any other dimension, perhaps Pathology and Modality, and from this select the
Fracture category, and then group the resulting images by Xray, MRI , or any other dimension (stage of the pathology,
treatment, and so on).A recent usability study on facet-based interface demonstrated that this kind of interface is very
ﬂexible and intermediate in complexity [14]. During this study, a strong majority of participants
preferred being
allowed to navigate in multiple dimension hierarchies simultaneously rather than one dimension; they felt they were in
control and did not feel lost. The approach reduces mental work by promoting recognition over recall and suggesting
logical but perhaps unexpected alternatives at every turn. While dimensions-based search interfaces are used primarily
in domain-speciﬁc collections, there are many movements to promote larger scale use of metadata more generally
(eg.careerone.com.au, eBay, etc.)
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We have been investigating how to build an intuitive interface for our dimensions-based IRS. The
resulting interface has been developped according to the usability results of and there commendations presented by
Hearst and her group [14].The interface includes a personalization feature. When selecting a domain, the domain‟s
dimensions are automatically shown, and the user can add other dimensions that are better suited to represent his
information need. He can also remove dimensions to avoid cluttering the interface with irrelevant information. Figure 2
schematically shows the basic user interactions (actions) that are used to build up a query.
3.SYSTEM ARCHITECHTURE AND MANAGEMENT
The architecture of our system is presented in Figure 3.There are mainly three steps in our system design: i) deﬁning

the domain dimensions relevant to the given document collection; ii) multidimensional document indexing, which
matches associate documents to the corresponding domain dimensions ;iii) external resources preparation. These steps
are described in the following sections. We call the resulting system FlexIR:Flexible Information Retrieval system.

A. External Resources-Based Domain Dimension Deﬁnition Our aim is to access a multimedia multilingual
Document collection through a dimensions-based search interface. Instead of using a speciﬁc indexing technique for each
language and each media, we propose to use a unique technique for all documents independent of their languages or their
media type. This technique is based on conceptual indexing that consists in representing documents (queries) by concepts
instead of ambiguous descriptors (words extracted from text, features extracted from audiovisual information such as
colour ,shape, texture, motion, audio frequency, etc).
3.1Multi-Dimensional Document Indexing
In this section the second step is presented. It consists in assigning of each document to its appropriate dimension and
consequently to the domains to which it belongs. Let {dom}, {dim}, and {doc} be, respectively, the sets of domains ,
dimensions and documents present in the collection. Through a conceptual indexing process, each document doc is
represented by a set of concepts: doc = {c}. Our approaches for conceptual indexing and the underlying results are
detaile din our previous works: multilingual text retrieval [10][11],Image retrieval [12] and video retrieval [16].In order
to give the user a list of documents ranked in their order of relevance with respect to his information need, we use a
weight schema for weighting all document concepts. Thus, after extracting all concepts from a document doc, each
concept c will be given a weight wc that represents its importance in describing the content of doc. The importance of a
concept depends on its frequency in the document and on its context (its relationships with the other concepts of the
same document). Our weighting method is based on a multidimensional document indexing approach that we deﬁned
and evaluated in a previous work [9]. Each document is ﬁnally represented by a set of weighted concepts: doc = {(c,
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wc)}.The next step is to associate each document with all corresponding dimension hierarchies and the underlying
domains.The association between a document doc and a dimension dim is materialised by a link between doc and each
concept c ∈ doc∩Cdim). Each link between dom and a concept c ∈ Cdimis labeled by the weight wc (See ﬁgure 3).
For instance, an Xray image describing a fracture of a femur will be associated respectively with the dimensions
Modality, Pathology, and Anatomy. Finally, each document doc implicitely belongs to all domains containing the
dimensions to which doc has beenassociated.
3.2External Resources Preparation
The main goal is to select for each domain one or several external resources (ER). The main criteria taken into account
when we choose an ER are: that it covers the vocabulary of the domain in different languages, contains lexical structure
(association between terms and concepts), and has a hierarchical structure. In some cases, one ER can satisfy all these
criteria. For instance, the meta-thesaurus UMLS is an appropriate ER for the medical domain. Nevertherless, when there
is no singleer that satisﬁes all these criterion, we select several ERs so that their fusion gives an appropriate ER for the
corresponding domain. For example, we can choose for the International Politic domain independent ERs describing
respectively thedimensions Persons, International Events, Locations, and soon.
4. CONCLUSION
We presented an information retrieval system adapted to professional environments that are characterized by a domain.
This system allows user to access in a ﬂuid manner digital libraries that contain documents belonging to speciﬁc
domains ,in different languages, and in different medias. The underlying information retrieval approach is based on the
use of dimensions, which refer to semantic categories of concepts used to characterize information items (themes) in a
speciﬁc domain. Dimensions are used to precisely index documents content and implement an interactive interface that
allows a user to precisely describe his or her information need, and therefore precisely access a document collection. We
use multilingual external resources to deﬁne dimensions and index documents in different languages using concepts
instead of terms. Thus, through our interface, a user can formulate his query in his favorite language and access a
collection on tainting documents in several languages. Based on domain dimensions deﬁned through multilingual
external resources, our system gives the user at all times a feeling of control and understanding. It therefore provides a
keyword search combined with a ﬂexible navigation system, where a user cans elect the domain of his interest, build his
query, expand and reﬁne it, and select the language and the media of his search results..
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