
Integrated Intelligent Research (IIR)                                                                               International Journal of Business Intelligents 

Volume: 05 Issue: 01 June 2016 Page No.25-27 

ISSN: 2278-2400 

25 

Semantic Search of E-Learning Documents Using 

Ontology Based System 
 

 D.Elangovan, K.Nirmala  
Research Scholar, Manonmanium Sundaranar University, Thirunelveli. 

Research supervisor & Associate professor, Department of computer science,Quaid-e-millath govt.college for women, Chennai 

Email:delango_mca2000@yahoo.co.in 

 

Abstract -The keyword searching mechanism is traditionally 

used for information retrieval from Web based systems. 

However, this system fails to meet the requirements in Web 

searching of the expert knowledge base based on the popular 

semantic systems. Semantic search of E-learning documents 

based on ontology is increasingly adopted in information 

retrieval systems. Ontology based system simplifies the task of 

finding correct information on the Web by building a search 

system based on the meaning of keyword instead of the keyword 

itself. The major function of the ontology based system is the 

development of specification of conceptualization which 

enhances the connection between the information present in the 

Web pages with that of the background knowledge.The semantic 

gap existing between the keyword found in documents and those 

in query can be matched suitably using Ontology based system. 

This paper provides a detailed account of the semantic search of 

E-learning documents using ontology based system by making 

comparison between various ontology systems. Based on this 

comparison, this survey attempts to identify the possible 

directions for future research. 
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I. INTRODUCTION 

 

The ever increasing vast volume of information in the World 

Wide Web presents new challenges and opportunities in the 

development of systems for obtaining, organizing, accessing, and 

updating information needed for various applications. Web 

information retrieval system faces numerous challenges in 

helping users to locate the required information accurately. In 

addition, accessing and aggregating the information from various 

sources automatically also poses serious challenges to current 

retrieval systems. The aim of the Semantic Web is to expand the 

functionality of the present Web standards and technology in 

order to make the semantics of the Web a machine processible 

system [1]. Ontology based system are used to improve the 

interaction between human and machine. The Semantic Web 

depends on the ontology based system for the purpose of 

structuring the underlying data for inclusive and transportable 

machine understanding. Thus, the success of the Semantic Web 

depends strongly on the ontology based system. Ontology based 

semantic search is fast becoming a recognized technique in the 

information retrieval process which makes use of background 

knowledge of the domain ontology.The research interest in 

ontology based search has been ever growing. This paper 

compares the different ontology based search techniques 

developed in the recent years. The different approaches used in 

the domain ontology to process search request will be discussed 

in detail. The primary aim of the semantic search using ontology 

based system is to maximize the three important parameters, 

namely, precision, recall and F-Measure. The rest of the paper is 

organized as follows. Section 2 discuss on the common 

conditions used in the classification of semantic search 

approaches using ontology. Section 3 describes selected papers 

which have successfully implemented ontology system in 

semantic Web retrieval system. Finally, Section 4 concludes the 

paper. 

 

II. CRITERIA USED IN THE CLASSIFICATION OF 

ONTOLOGY 

 

This section presents the most common criteria used in the 

classification of ontology based search technologies.  

 

2.1 Technology used in developing Ontology  

The important criterion in the selection of ontology for Semantic 

Web includes the technology upon which it is based on [14]. 

Ontology technologies includes various components like 

inference engine, annotation tools, ontology based crawlers and 

mining tools. The ontology description language is commonly 

used to represent ontologies. Some of the standard ontology 

description languages contains technologies like RDF and OWL. 

For manipulating and storing the RDF data, AJAX and Java 

enabled Jena API has been used. 

2.2 Annotation technique used in Semantic  

Semantic annotation concerns with the assigning of entities in the 

text links to their respective semantic descriptions [12]. In 

general, three types of semantic annotations are possible namely 

Manual semantic annotation, Semi-automatic semantic 

annotation and Automatic semantic annotation.  

2.3 Indexing Process  

The process of storing information for quicker retrieval based on 

search query is called Indexing. A Search engine maintains the 

contents it encounters during the crawling process and store as 

indexes for the easier retrieval in future. The indexing process 

simplifies the matching step and without an index the retrieval 

process would require streaming through the collected Web 

pages. The types of indexing are given below: 

 Forwarded index: Stores the list of words for each 

document. 

 Inverted index: Stores the list of documents for each word.  
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 Graph indexing: Given a query graph, look up an index and 

retrieve the set of answers and verify those graphs that 

contain the query graph and return the query results.  

2.4 Ranking 

Ranking determines the order of results during a search query 

[5]. Search includes both matching and ranking. Matching 

identifies the subset of elements that needs to be scored. Ranking 

is the problem of determining the degree of matching using the 

notions of relevance. It is performed after semantic mapping. The 

rank will be calculated depending on the scoring of Web pages. 

The results of the ranked Web page are indexed prior to returning 

to the Web user. The type of ranking includes syntactic ranking 

model and semantic ranking model. In syntactic ranking model, 

the search is based on term matching between the query and the 

engine database. It uses IR techniques like Tfi-df, Google Page 

Rank’s interlink etc. On the other hand, in semantic ranking 

model, the search depends on the relevance of results achieved 

by bridging the gap between the syntax and semantics. This 

results in better output and improves user satisfaction.  

2.5 Information Retrieval Model (IR Model) 

The IR model helps in providing a technique for formalization of 

information searching process. There are three IR models 

described in the literature which are as follows: 

 Boolean model – depends on keyword manipulation.  

 Vector model – depends on the user queries and treats 

documents as vectors in the space generated by all the 

terms.  

 Probabilistic model – depends on the mathematical model 

and uses the theory of probability.  

 

2.6 Performance improvements 

The measurement metrics in ontology based semantic search 

includes parameters like precision, recall, precision, F-measure 

and mean average precision. The value of precision and recall 

lies between 0 and 1 and maximum value is 1. By using the 

ontological background knowledge of the search query terms, the 

precision and recall value will be increased. 

 

III. COMPARISON BETWEEN SELECTED 

APPROACHES 

 

In this section a detailed comparison of different approaches for 

information retrieval process based on ontology based search 

technique is presented. 

Conceptual Graph Matching (CGM) 

One of the earliest attempts in the ontology based search was 

based on the Conceptual Graph Matching for Semantic Search 

[2]. CGM was used as technique to describe the semantic 

similarity between concept, relations and conceptual graph. Here, 

semantic matching algorithm has been used to calculate the 

relationship between a resource CG and a query CG. 

XSEarch 

It is an XML based semantic search engine that provides a 

powerful and simple query language suitable for naïve user. 

XSEarch forms the background for a semantic search engine 

over XML documents. The result of XSEarch will be 

semantically related document fragments instead of retrieving the 

entire documents [3]. IR techniques like tfidf and similarity 

measure between the query and document is employed in this 

approach. Inverted index and ranking based on the semantic 

relevance is used. 

 

Ontology based Semantic Search 

Here the resources to be retrieved are semantically annotated 

using an existing platform. Then, using ontology the knowledge 

domain which performs queries can be described [4]. This 

approach has features like ontology navigation which enhances 

retrieval of resources in terms of given query. In this approach, 

annotations composed of RDF triples are used to semantically 

describe the documents. 

 

Vector Space Model for Ontology based IR 

In this approach, ontology system is used for realizing semi-

automatic annotation of documents and for developing an 

effective retrieval system [5]. A knowledge base has been built 

and associated to the information source or document based by 

using several domain ontologies that describes concepts 

appearing in the document text.  

 

Learning ontology-based user profiles: A semantic approach to 

personalized Web search 

In this approach, a personalized search that uses ontological 

profiles by assigning implicitly derived interest scores to existing 

concepts in domain ontology [6]. A spreading activation 

algorithm was proposed for maintaining the interest score in the 

user profile based on the users on going behavior. Each and 

every concept in domain ontology is annotated based on the 

interest score. The documents are indexed under concept along 

with all of the documents under all of the sub concepts. 

  

SPARK: adapting keyword query to semantic searchThis 

approach is a more novel approach in which the keyword queries 

are automatically translated into formal logic queries so that the 

user can use keywords to perform semantic search [7]. Ontology-

based interpretation of keywords for semantic searchTran et al 

(2009) developed an approach for translating keyword queries to 

DL conjunctive queries based on the background knowledge 

present in ontologies. The approach was demonstrated using 

Lucene search engine. For a given search, the approach returns 

the ontology entities with the information of neighboring entities 

(upto width “d”) [8].  

 

Q2semantic 

Q2semantic proposed by Wang et al (2008) provides a scalable 

search solution based on a novel clustered graph structure that 

represents the summary of original ontology (Wang et al., 2008). 

This approach adopted several mechanisms for query ranking 

such as the query length, the relevance of ontology elements with 

respect to the query and the importance of ontology elements. 

Inverted index and query index were used for indexing. The 

ranking is based on the matching of the keywords with respect to 

the ontology elements such as concepts but not of relations and 

attributes [9]. 
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Improving data discovery for metadata repositories through 

semantic search 

Berkley et al. (2009) proposed a semantic search system using a 

Metacat Metadata system that has the capability to store OWL-

DL ontologies in addition to semantic annotations that link 

dataset attributes to ontology term. This advantage of the 

approach is that the keyword search can be applied to annotation 

by allowing more structured searches over annotations via 

ontology terms [10].  

 

An ontology-based approach for semantics ranking of the Web 

search engines results 

This approach uses new semantic based approach for the purpose 

of evaluating IR system (Bouramoul et al., 2012). The proposed 

approach improves the selectivity of search tool and also 

enhances the evaluation procedure. This approach has been 

proved to have improved the performance of search engine and 

accuracy of the search results. Bouramoul et al. (2012) used 

WordNet ontology for extracting query terms, semantic 

projection and developed a vectorial model based on the 

semantic vector comprises of concepts rather than words [11]. 

 

Designing ontology based domain specific Web search engine for 

commonly used products using RDF 

 

In this approach, the RDF content is stored for the domain 

specific Web pages that exist in the domain specific repository 

[12]. This approach has several advantages, for example, user 

can obtain the basic information about the product from the 

search result page and it is not required to visit the search result 

links. This saves search time as well as Web page download cost 

[12].  

 

OntDR: An Ontology-based Augmented Method for Document 

Retrieval 

This approach incorporates ontology for document retrieval in 

combination with array indexing [13]. The array indexing 

establishes the inter relation between the documents.  

 

IV. SMC MODEL 

 

We implement the new model is called    SMC (Semantic 

Matched Concept) model. (In SMC Model, the Probability of 

having both the Outcome O and Evidence E is: (Probability of O 

occurring) multiplied by the (Prob of E given that O happened). 

The evidence, P (Outcome or Evidence) = P(Evidence given that 

the Outcome) times Prob (Outcome), scaled by the P(Evidence) 

.This approach is called as SMC. P(outcome/evidence) = 

P(Likelihood of Evidence) x Prior prob of outcome /   

P(Evidence)In NavieBayes, to predict an outcome of multiple 

evidence that case, the math gets very complicated. To get 

around that complication, one approach is to 'uncouple' multiple 

pieces of evidence, and to treat each of pieces of evidence as 

independent.  

V. CONCLUSION 

 

This paper has discussed on the classification system adopted in 

the semantic search system using ontology based approach. The 

common factors are identified and described in detail.  This 

paper surveyed several ontological systems for semantic search 

and the salient features were discussed. Furthermore, the research 

is an ongoing work and several issues that need to be resolved 

have been identified. It can be concluded from the paper that 

even though large number of approaches are available for 

information retrieval using ontology based system, they are not 

proved to be adequate for  certain tasks in semantics like 

annotation, indexing and retrieval. Thus, the combination of 

ontological system and the search system based on semantic 

search can be useful as an essential tool for tasks like semantic 

annotation, indexing and ranking for the purpose of quicker 

retrieval of a search query results based on the meaning of the 

term rather than on term. The existing methodology does not 

support classification and it lacks accurate and not efficient. The 

SMC model helps in getting relevant and meaningful e-content. 

The advantages are user to fetch the semantic word from the e-

content. 
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