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ABSTRACT

The term “ontology” refers to a common framework for understanding a body of information. One obvious approach to

improving search results for users’ requested relevant information is to include ontology into information retrieval. Here, we

provide a paradigm that integrates ontologies built automatically from searched material with information retrieval systems.

General semantic ontology, domain knowledge, and an automatically created fuzzy concept hierarchy make up the system’s

ontology. We used ImageCLEF’s evaluation approach to estimate the system. Results from experiments show that information

retrieval performance may be enhanced with the integrated ontology.

Keywords
Information retrieval; Fuzzy ontology; Concept hierarchy.

INTRODUCTION

ince 1940, the issue of data storage and retrieval has garnered

more and more attention. We have a lot of data that needs to
be saved, and it has to be retrieved quickly and correctly, according
to the issue. There has been a lot of effort to create intelligent re-
trieval systems that are quick. In regards to the digital library study
topic, it is certain that several digital libraries suffer from issues
related to cataloging and textual searching when it comes to stor-
ing. On the other hand, efficient retrieval is still a major challenge.
Research into information retrieval systems aims to improve their
efficacy. Defining the uset’s ideas or goals is the hardest part of
looking for relevant articles in a big data set. In most cases, when
asked broad, generic questions, an information retrieval system will
not be able to provide detailed, helpful replies. Therefore, retrieval
of relevant documents is heavily dependent on the user’s cognition
and domain knowledge of documents. There have been several
recent proposals for study into merging ontology and information
retrieval methods for the semantic web [3, 5, 10, 14]. Integrating
ontology into information retrieval entails using knowledge struc-
tures to sift through data and find what users are looking for.was
required. Search results are more likely to be relevant if they ad-
dress concepts inside the user’s knowledge area. This suggests that
the efficacy might be enhanced. The issues in incorporating do-
main expertise into an information retrieval system are:

21 What is the appropriated information retrieval model?
2. How to generate and construct ontology?
3. How to find the relevant documents by ontology?

This work explores models for information retrieval based on ontol-
ogies and talks about how various kinds of ontologies, such as fuzzy
ideas generated automatically from stored texts and generic domain
knowledge, affect and impact these models.

The structure of this article is as follows: Section 2 reviews the rel-
evant literature. In Section 3, we see the paradigm for information
retrieval based on ontologies that has been suggested. Section 4 out-
lines the processing technique and the retrieval mechanism. The ex-
periments and their results are presented in Section 5. Lastly, Section
6 presents the conclusion.

2. Related work

Information retrieval systems have been the target of several pro-
posals aimed at enhancing their performance. It was in 1983 that
G. Salton put out his now-famous vector space model for IR [11].
A document or query is represented in the vector space model as
an array of {0, 1} elements. In a query or document, a value of 0
indicates that the associated term does not exist, whereas a value of
1 indicates that it does. You may also substitute the Os and 1s in the
vector with the weights you’ve allocated to the terms. In documents
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or queries, the weight typically shows how often or how important a
phrase is. One well-liked and effective strategy is the TF-IDF (Term
Frequency and Inverse Document Frequency) technique, which re-
lates document weights to term frequencies [12].

Data retrieval systems that rely on predetermined bodies of domain
knowledge are known as ontology-based information retrieval sys-
tems. Ontology often includes notions, relationships, and definitions.
The ontology provides a definition of the vocabulary of a subject
area, including its fundamental concepts and relations [7].

There are essentially two branches to the literature on ontolo-
gy-based information retrieval systems. Using the manually built
ontology to improve the performance of an information retrieval
system is the first aspect. A large number of researchers have created
ontologies as a model for representing domain knowledge in order
to build information retrieval systems [3][14]. In order to extract se-
mantic concepts from either an existing ontology or one that has
been explicitly constructed, these systems use queties. Finding the
appropriate idea is as simple as connecting the query’s keywords to
the domain ontology. In their online query engine, Rodger et al. used
the manually developed domain ontology [10]. By relating words to
ontology ideas, the inquiries are deepened.

The second part of the task is to automatically build the ontology
using the domain corpus. To improve the system’s accuracy and cov-
erage, the built ontology is used. A technique for building domain
ontologies from Chinese corpora was developed by Wu and Hsu
[16]. The linkages and domain keywords make up the domain ontol-
ogy. The rules for extracting Chinese sentences were also specified
by them. After compiling a list of domain keywords, they may use
these criteria to determine the relationships between them. With the
new indexing formalism in mind, Kang suggested a method that
takes document ideas into account [5]. Clusters of words with strong
semantic relationships are used to extract these concepts. These ide-
as were used to derive indexes that were precise in terms of seman-
tics. A document’s semantic content may be represented by these
indexes.

3. Discussion and conclusion

In order to make information retrieval more successful, we suggest-
ed a model that is based on ontologies. The suggested model in-
corporates a fuzzy taxonomy as its ontology, which is automatically
created from the texts. Additionally, one of the ImageCLEF bench-
marks was utilized to develop and test the system.

The findings of this study demonstrate that using just a genetic se-
mantic ontology in technique TF-IDF _02 does not provide sat-
isfactory retrieval results. Experiments Onto_01, Onto_02, Onto_
M1, Onto_M2, and Onto_M3 also showed that vatious ontologies
enhance certain themes. The significance of ontology selection in
information retrieval is amply shown by the experimental findings.
Our results do not show that broad ontologies, such as WordNet,
can provide a significant improvement. A proper and appropriate
ontology selection from the document database, however, may sig-
nificantly enhance the retrieval efficacy.

We know from the previous discussion that correct ontology is es-
sential for an information system to get effective retrieval results.
Nonetheless, the strategy for choosing appropriate queries into to

the suitable domain knowledge should be considered before the in-
formation retrieval task. The researchers are encouraged to develop
creative methods for such a problem.
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