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Abstract- With the increase of data in the health care system provides a base for the development of an effective information retrieval system.
The implementation of such information retrieval system integrates the heterogeneous information from the healthcare environment. Most of the
existing information retrieval systems are syntactic based systems, which will provide inefficient results for the search queries. The objective of
this approach is to design a semantic based E-Healthcare information retrieval system. The proposed approach uses an ontology to define the
disease-treatment information and will be used for the effective information retrieval. The designated approach is evaluated with a web based
tool and the results shows that there is an improvement in the approach.
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l. INTRODUCTION 1. RELATED WORK

The growth of information technology facilitates
the medical field by providing the enormous data handling
features and the information retrieval methodologies[24].
But still there exists some pitfalls in the data handling and in
the information retrieval process [1]. Medical data are
distributed across the web as heterogeneous contents.This
heterogeneous medical data are to be integrated to provide
valuable information to the society [27].

The aim of this article is to design and implement
an efficient information retrieval system for the health care
system. This takes significant challengesin identifying the
data resources and methods for the effective information
retrieval and integration [25]. The conventional approach is
a keyword based approach has numerous limitations in
information processing this can be rectified by the semantic
approaches which uses the concept of ontology to describes
the medical data [2].

Describing any information using ontology is a
base for the development of semantic information retrieval
system. Semantic based systems are using the concepts of
RDF and other layers which are described in the following
figure 1.
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Figure 1 Semantic layers
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Medical records are widely distributed as an
autonomy of data. Sharing and accessing the medical data is
a crucial process. It also increases the complexity of the
information retrieval process when number of requestsare
increased [3] [4]. These records are needed to be integrated
by the ontology. This improves the health care system by
taking them into new information retrieval process.A health
care system faces the lot of challenges in its implementation
process [25]. These challenges are listed below

e Centralized medical data repository

e Enabling privacy data security

e Universal ontology creation

e Disease-Treatment relationship

o Knowledge base

¢ Identifying effective information retrieval process
e Evaluation of the approach

A. Semantic web

Semantic web is the extension of the current web
provides interlinked data. Conventional web will not resolve
the anomalies in searches. The relation between the contents
can be achieved by defining the semantic meaning among
them. These data are machine processable and mergable to
derive new knowledge base for the domain. The realization
of the semantic web and its data is done through the
concepts XML, RDF, OWL-S and URI [5].

B. Ontology

Semantic annotations are described by the
ontologies, it conceptualize and gives explicit specification
for the things in the semantic web. There are several
definitions and meanings for the ontologies described in [6-
8].
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Ontologies are plays vital role in several fields
which requires knowledge management, information
processing and integration. With the help of Description
Logic (DL) the ontology can be derived for the domain [9-
11]. Figure 2 represents the sample ontology.
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Figure 2 Sample ontology model

C. Information Retrieval approaches

Information retrieval (IR) is a process of retrieving
the relevant information from the repositories which consists
of documents of relevant and irrelevant domains. According
to Lancaster the information retrieval is merely the retrieval
of existing and non-existing contents of the documents about
his or her request [12]. Based on the user requests the data
are processed and converted into information then submitted
to the corresponding users. The block diagram of
information retrieval model is represented in the figure 3.
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Figure 3 Information Retrieval Model

There are several information retrieval models are
available. It can be classified three categories namely
Boolean, statistical and linguistic and knowledge based
approaches [24, 26]. There are more than one methods in
each category depicted in figure 4. These models can be
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achieved in various situation to design and implement the
designated IR systems [13].
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Figure 4 Information retrieval models

Semantic information retrieval becomes very
essential part of any information processing engine.
Ontologies are plays very vital role in describing the
semantic information. Ontology removes the ambiguity in
the specification of information. To build the ontology for
the specific domain the Protégé tool is used [14].

1. PROPOSED MODEL
The proposed model is to design and implement a

framework for an E-Health care system. The system is
ontology based and semantically retrieves the information
from the repository. This framework integrates hospital,
clinic, disease-treatment relations, doctors and the
geographical locations of the hospital, travels and hotel
information. The construction of the system is depends upon
the following process

e Ontology creation for human disease-treatment

e  Query pre-processing

e Retrieval of health care information

¢ Ranking the results

e  Provide the results to users

A. Ontology creation

Ontology provides the knowledge base for the
designated framework implementation. It relates different
types of resources which are required to provide an
integrated E-Health care system. Hierarchical information
are defined in the ontology and provides cluster for the
domain [14]. The created ontology links the resources to
enable an integrated E-Healthcare systems.

B. Query pre-processing

Query pre-processing is very essential process in the
IR. The query may contain relevant and irrelevant terms in
the search context. Before retrieving the results for the query
it should be processed to produce better response.Ruxendra
explained the query processing approaches for
heterogeneous environment [16].
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Our domain specific IR system identifies the relevant
terms for the target queries. These target terms are the input
for the SPARQL queries and the general format of the
SPARQL query is described in the figure 5. The SPARQL
query consists of triple data <subject, predicate, object>[17].
It retrieves semantic data from the disease-treatment
ontology.
PREFIX (Namsspace Prefixes)
SELECT (Result Sel)

FROM (Data Set)

WHERE (Query Tripie Pattern)

ORDER BY. ISTINCT etc (Medifiees)

Figure 5 General format of the SPARQL

C. Retrieval of health care information

IR for the Healthcare systems uses the ontologies to
represent the symptoms, disease-treatment relationships
[25], clinic information, doctors’ information and also
geographical information. The retrieval of information starts
with user’s query consists of either symptoms for a disease
or disease information. These queries are parsed and the
corresponding SPARQL triples are generated. Based on the
query it gives different results described in the following
figure 5. Similarities between the documents have been
determined by the various methodologies namely ontology
based, multi tree model and Bag of words concepts [18-20].

Ontology

Figure 5 Integrated E-Healthcare system

This IR mechanism is used to facilitate the users to
the disease treatment relationships based on the user’s query
which consists of symptoms, disease, clinic and doctors
details. The objective of the system is achieved by the
explicit specification of information about an E-Healthcare
system which integrates disease-symptoms, clinic-doctors
and transport-location. User request’s contains the set of
terms that specifies the information needed. Since the
system is ontology based it can handle the terms which are
semantically ambiguous.

The output of the query processing module is given
to the WordNet to identify thesynsetsin the query.WordNet
is used to obtain the related terms which are semantically
associated with E-Healthcare domain. This can be achieved
by the WordNet API [21] [22]. The extraction of
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information from the ontology starts with built ontology.
The ontology for the E-Healthcare system is designed using
the open source tool Protégé [23]. The structure of the built
ontology is given in the following figure 6.
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Fig 6 Ontology structure
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V. RESULTS AND ANALYSIS

The implementation of the system is done through
a web application. The system receives an input from the
users through the user interface design and the results are
obtained based on the terms in the query. The performance
of the system is determined by calculating the precision and
recall values. The coverage of the system is determined by
calculating the recall values. It is defined as the ratio
between the relevant information retrieved by the system
and the total amount of relevant information in the
system.Precision is used to measure the accuracy of the
system. It can be calculated by the ratio between the correct
information retrieved and the total amount information in
the system.

Number of relevant documents retrieved
recall = -

Total number of relevant documents

.. Number of relevant documents retrieved
precision=

Total number of documents retrieved

The following table 1 shows the sample queries
given by the users to the E-Healthcare system and the
precision recall values are calculated. The graphical
representation of the values are depicted in the figure 7.

TABLE 1 SAMPLE QUERIES AND PRECISION-RECALL VALUES

S.No Sample Query
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Fig 7 Precision-Recall values for E-Healthcare system

V. CONCLUSION
The objective of the system is to present an
ontology-based information retrieval system for the
healthcare domain. It calculates semantic similarity
measures over the contents of the medical domain to
determine the degree of likeness between two classes.
Several efforts are reported on the use of ontologies in
medical field. The main aspect of proposed approach is the
use of ontology obtain the extract disease information with
symptom based similarity. The proposed semantic search
performed well in-terms of results than existing FCA
(Financial Conduct Authority) couple search.
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Precision Recall
1. I had cough 0.68 0.44
2. I have symptom of cough 0.62 0.41
3. What can cause dry and persistent cough? 0.75 0.46
4, What can | do about my chronic coughing? 0.6 0.55
5. Have occasional cough and congestion feeling 0.68 0.46
6 I am 12 weeks pregnant. Is it safe to take antibiotics 0.53 0.31
' for cough?

7. What are the home remedies for cough? 0.68 0.5

8. Why do we get morecolds and coughs in winter? 0.7 0.45
9. How do you treat cough? 0.76 0.58
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