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ABSTRACT 
 In today‟s era, there is rapid growth of resources in the Internet. Therefore, improving the information retrieval 

technology has become important. The existing information retrieval technique is based on the keywords search. 

In keyword based system most of the times, irrelevant information is retrieved. It consumes more time than 

required. In order to overcome the limitation of keyword based approach, ontology based semantic search 

approach is implemented. In ontology based approach conceptual information retrieval is done which means that 

the system interprets the meaning of users‟ query and finds the relationship between different concepts and then 

retrieves the semantic information. This paper describes the information retrieval system in which user gives a 

natural language query which the system interprets as input query and extracts the semantic information by 

using ontology based approach. For conceptual search, user‟s query is expanded to SPARQL query using quepy 

tool and this SPARQL query is fired on knowledge base which is in the RDF data format thus retrieving the 

relevant answer. The IR system finds out semantic query terms for query expansion by using WordNet. 
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I. INTRODUCTION 
There is a very huge number of documents 

in the World Wide Web, which are growing at a 

steady pace. Out of all of them finding a relevant one, 

which one needs, is a challenging task. To search the 

required document, traditional keyword-based 

information retrieval technique is used. In keyword 

based system, user is provided with too many results 

among which, most results are irrelevant.  User faces 

difficulty in figuring out the exact one which he 

needs. Therefore, to overcome that limitation of 

keyword based system, technique of conceptual 

search is implemented [1], [2]. Conceptual search 

implies search by meaning instead of matching of 

keywords. In conceptual search technique, the system 

understands the meanings of the concepts, finds the 

relations between concepts that users specify in their 

queries and then retrieves the semantic answer [2]. 

As an example, consider the meaning of the word 

„can‟ - taken either as „container for storing water‟ or 

as „be able to‟. The keyword based system retrieves 

data for both the meanings. On the other hand, the 

ontological concept retrieves concept from our 

domain. This conceptual search technique is 

implemented by using the concept of ontology. 

 In the field of computer science and information 

technology, philosopher Gruber defines the concept 

of ontology as   “an explicit specification of 

conceptualization”. It means that ontology describes 

the relationship between different concepts, 

properties and their attributes. In semantic search 

system, the concept of ontology is used to search 

results by contextual meaning of input query instead 

of keyword matching [19].  

Ontology provides a knowledge-sharing framework 

that supports the representation and sharing of 

domain knowledge [2]. An increasing number of 

ontologies are being developed, and their reuse and 

sharing offers several benefits. One important benefit 

is that we can significantly save time and effort by 

reusing existing ontologies instead of building new 

ones every time. Another advantage is that 

heterogeneous systems and resources can interoperate 

seamlessly by sharing a common knowledge [21].   

In the proposed system, the meaningful concept is 

extracted from user‟s input query. Using this concept, 

query expansion is performed. Query expansion 

implies that the query is converted into more 

meaningful format. In the proposed system, input 

query is converted into a SPARQL query. SPARQL 

is an RDF database language. SPARQL query is then 

fired on to the RDF database and accesses the 

relevant information [15].  

 

II. ONTOLOGY AND SEMANTIC VISION FOR 

INFORMATION RETRIEVAL 
2.1 ONTOLOGY 

Ontology is a framework for semantic 

search. It is the excellent semantic retrieval tool for 
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concept hierarchy and appropriately supports logical 

reasoning. In the field of Artificial Intelligence, 

ontology is defined  as “the basic terms and relations 

comprising the vocabulary of a topic area, as well as 

the rules for combining terms and relations to define 

extensions to the vocabulary”[21].  

Ontology has a vital role in accessing and 

interchanging the information, use and reuse of 

knowledge, sharing of information and common 

understanding of specific domain are communicated 

among people for developing their applications. 

Ontology can describe entities, their objects, and 

properties of these objects and shows the relationship 

in a specific domain in a way that computers can 

process and automate. 

 

2.2 SEMANTIC VISION 
The semantic search extends the current World Wide 

Web by improving the facilities of information 

retrieval by contextual meaning. In order to retrieve 

semantic information, ontology occupies a central 

role for semantic exchange of information.  Logic of 

semantic search in information retrieval system has 

knowledge to present concepts and their 

interrelationship in semantic view . Semantic search 

system is a vocabulary of information retrieval 

system to show the concepts and their 

interrelationship and then show the corresponding 

source of that concept. 

In ontology based semantic information retrieval 

system, the data is retrieved from different 

hierarchies, which means that from classes, 

subclasses, properties and instances of properties. 

After semantic concept extraction, IR system sorts 

the results according to relevancy and retrieves the 

semantic information [20]. 

 

III. PROPOSED SYSTEM 
The proposed architecture of our semantic 

Information Retrieval system as shown on figure: 1. 

In our Information Retrieval system user gives the 

input query to IR system. That natural language 

query is processing into query processing module.  In 

that query processing module query is passed from 

query handling and semantic analysis phase [17].  

Domain specific semantic information retrieval 

system for retrieving appropriate data goes through 

following steps: 

 User gives the natural language input query to 

IR system. 

 Indentifying the concept, i.e., type of question 

is classified.  

 Tokenizing the input query where key domain 

terms are extracted and prunes the irrelevant 

terms. 

 Extraction of equivalent key terms from 

ontology. 

 Expansions of extracted key terms with 

SPARQL query language. SPARQL is an 

ontology query language. 

 Mapping of SPARQL query with RDF database 

and retrieving the conceptual terms and 

identifying the context relation. 
 Retrieving the semantic answer 

 
              Figure 1: Architecture of Proposed IR System 

 

3.1 QUERY HANDLING 

The query given by the user through user interface is 

handled by query handling module. The meaningful 

concepts are identified means that the types of 

question are classified. After that meaningful 

concepts are extracted through the string tokenization 

concept from the input query and extracted the key 

terms. Then key terms are expanded through 

semantic query expansion by using WordNet [8]. 

WordNet is used for find the synonyms of the words. 

The natural language question given by the user is 

then semantically expanded to SPARQL query 

language by using a quepy tool. The quepy convert 

query to SPARQL semantically by using 

NLTK_DATA contains WordNet. 
 
3.2 SEMANTIC ANALYSIS 

In semantic search phase extract the meaningful 

concept from ontology. Ontology is in the form of 

RDF database. SPARQL is a query language for RDF 

database.  Jena API is used for manipulating the 

SPARQL queries. SPARQL is analyzed the answer 

but search the data which is related to input query in 

knowledge base. SPARQL is a query language for 

retrieve the appropriate RDF data [14]. SPARQL 

match the prefix i.e. namespace with RDF namespace 

then search data from that URL properties. SPARQL 

query is map with RDF through JENA and retrieve 

the answer. 

 

3.3 DOMAIN ONTOLOGY CREATION 

Ontology has been created for a particular domain 

and is used to model the knowledge for this domain 

in terms of Concepts (various terms of a specific 

domain) Relationships between concepts . Ontology 

shows the hierarchical relationship between different 
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classes and their subclasses in graphical pattern as 

shown in figure 2.  

 
 
  Figure 2: ontology showing „World‟ hierarchy in the graph 
format 
 In the figure 2 class hierarchy has been shown. 

„Village‟ is a sub class belonging to its super class 

„Talukas‟ which is again a sub class to „states‟. 

Likewise „Cities‟, „Towns‟ are also subclasses of 

class „State‟ which belongs to super class 

„Countries‟. 

 

3.4 INFORMATION EXTRACTION 

Answer extraction is a last module of the IR 

system, which is the understanding between semantic 

information retrieval system and the usual sense of 

text retrieval system. In answer extraction module, 

there is filtering of the metadata and generation of the 

answer. In answer extraction phase IR system 

identify the relevant concept, extract the concept then 

validate the relevant answer from extracted concept. 

The different stages of IE are: 

 Identify: The answer candidates are identified 

within the filtered ordered paragraphs through 

parsing. We can use POS tagger for this after 

parsing the question. We also have heuristic 

measures as a good option 

 Extract:  The answer is extracted by choosing 

only the word or phrase that answers the 

submitted question through a set of heuristics. 

Researchers have presented miscellaneous 

heuristic measures to extract the correct answer 

from the answer candidates. Extraction can be 

based on measures of distance between 

keywords, numbers of keywords matched and 

other similar heuristic metrics. 

 Validate:  The answer is validated by providing 

confidence in the correctness of the answer. 

There are several ways to validate the final 

answer and it is always recommended to do so. 

One can use lexical resource like WorldNet to 

verify the correctness of final answer. Other 

source is specific knowledge resources. It can 

also be used to check questions belonging to 

specific domain. Even web search is a good 

option to validate the correctness for domain 

specific knowledge. The most attractive and 

easiest yet simplest technique is investigation 

using the redundancy of the web to validate 

answers based on frequency counts of question 

answer collocation. 

 

IV. IMPLEMENTATION DETAILS 
The proposed system is implemented with 

appropriate tools and the proposed techniques. The 

implementation details of our proposed system are 

described in short in the next sections: 

 

1.1  SEMANTIC SEARCH USING QUEPY 

In our proposed system semantic search of user 

input query is done by using SPARQL query. 

SPARQL is a query language for retrieving the 

semantic data from RDF database. 

For creating the ontology, system use the 

database in RDF data format.  RDF format shows the 

relationship between different object and their 

attributes. For RDF database language is SPARQL. 

SPARQL language is difficult to understand user as 

compared to natural language.  So it is important to 

convert natural language query into SPARQL query 

[2]. Converting user input query, taken as natural 

language query into SPARQL query by using 

“Quepy” tool and interfacing between SPARQL 

query and RDF database by using Jena API. 

Quepy is a tool for converting natural language input 

queries into SPARQL query. Quepy tool for 

generating database queries to be access through the 

dbpedia database. For accessing our own system 

database instead of dbpedia give the path of our own 

database. For accessing different more types of 

question we are adding the POS tagging in the 

different form of question templates of quepy 

program then accessing the our own database.  Quepy 

is a python framework transfer natural language 

question into database language as follows. 

 Quepy is installed on ubuntu12.04. For checking 

installation successfully to show the quepy version 

F

Figure 3: Installation of Quepy 
As shown in figure 6 show the Input query is 

converted into SPARQL query. After giving the path 

of database input query converted to SPARQL query. 

In figure 7 shown that quepy is interfacing with UI. 

http://www.dbpedia.org/
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   Figure 4: NL query converted to SPARQL 

 
1.2 ONTOLOGY CONSTRUCTION FOR ACADEMIC 

INSTITUTION 

Protégé is a tool which creates data into RDF data 

format. We have used Protégé_3.4.8 tool to create 

ontology for Academic Institution.When we design 

Academic Institution Ontology, we go through the 

following steps as shown in figure 5. The first step is 

to collect all the details regarding Academic 

Institution. In second step, identify the classes and 

their subclasses. In third step, identify the properties 

of those classes and subclasses. In fourth step, create 

the instances of those properties. Then, develop and 

save the ontology.  Finally, it is exported in RDF or 

OWL data format [18].  

 
 Figure 5: Steps for creating Academic Institution Ontology 

 

4.2.1 CREATION OF CLASSES AND SUBCLASSES: 

 Academic Institution Ontology contains 

several classes and subclasses as shown in figure 6. 

The root node, Academic Institution, contains classes 

such as management group, departments, 

administrator and library. The class Department is 

divided into the branches viz. Computer Technology, 

Civil Engineering etc. Those subclasses are further 

divided into HOD, teaching staff, non-teaching staff 

and students. 

 
Figure 6: Classes and subclasses of Academic Institution 

Ontology 

 

4.2.2 IDENTIFY PROPERTIES 
  Properties of different classes and their 

subclasses are as shown in figure 7. For example, the 

properties of subclass Professor are „Name‟, „Subject 

taught‟, „Email ID‟ and „Teaching experience‟ etc.    

 
Figure 7: Identify the properties for classes and subclasses 

 

4.2.3 CREATE INSTANCES 

 Create individual instances for  different 

classes and subclasses as as shown in figure 8. Figure 

8 shows an instance of subclass HOD with values of 

identified properties. For the property Name, give the 

value as  „A. R. Bhagat patil, Teaching experience is 

„22 years‟, qualification is „Ph. D.‟, designation is 

„professor‟. Likewise give the values for properties of 

classes and subclasses.  

 
                Figure 8: Create instances for HOD class 
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4.2.4 DEVELOPED ONTOLOGY 

Hierarchical view of Academic Institution 

Ontology is shown in figure 9 and radial view of 

Academic Institution ontology is shown in figure 10. 

As shown in figure 9, blue line shows the 

relationships between classes and their subclasses, 

and red line shows the instances for classes and 

subclasses. 

 
Figure 9: Heirarchical view of Academic Institution Ontology 

 

 
         Figure 10: Radial view of Academic Institution Ontology 

 

4.2.5 EXPORT ONTOLOGY IN RDF FORMAT 

After export ontology in RDF format as shown in 

figure 11. As shown in figure 11 Ontology show the 

RDF schema. In KB take the values of properties 

identified for classes and subclasses.  
 

 
                Figure 11:  snapshot of RDF database 

 

 In this way by using protégé creating the 

ontological database in RDF data format. SPARQL 

query is mapped with RDF database by using jena 

API  then  SPARQL query is fired on RDF database 

then retrieve the relevent infotmation. 

 

V. CONCLUSION 
Thus, we have proposed the approach of 

Ontology based Information Retrieval system for 

overcoming      the limitation of keyword-based 

information retrieval system. The proposed ontology 

based IR system extracts relevant information instead 

of giving list of all the documents containing related 

information. This system has been implemented 

using appropriate tools.  Quepy tool is used for 

converting natural query to SPARQL query. 

SPARQL query is used to extract the RDF data with 

respect to user input query. Protégé tool is used for 

creating ontology in RDF data format. By using 

protégé tool, we have created ontology for Academic 

Institution. As of now, experimental result shows that 

our system retrieves answers to some specific types 

of queries. Future work will extend as IR system 

gives the answer to all the possible types of 

questions. 
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