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ABSTRACT 

A survey has been presented on the usage of ontology in 

various domains like Medical, Agriculture, Geosciences, 

Education, Marine, Communication, Computer, Chemical, 

Defence, Linguistic etc. A summary of the available ontology 

developed in various domains is given and no attempt has 

been made to evaluate them. Only a broad picture of ontology 

applications in various domains practiced today are described. 

In some cases details like number of concepts, relationship, 

classes and subclasses defined are also given.  The survey 

indicated that considerable effort has gone in the development 

of ontology in the domains of medical, education, computer 

science. It is noted that rather limited effort has gone into the 

development of ontology in the domains of power plants and 

atomic energy.    
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1. INTRODUCTION 
Ontology is an explicit formal specification of the terms in the 

domain and relations among them [1]. Ontology is used to 

capture the knowledge of any particular domain to avoid 

ambiguity of terms. The major advantage of use of ontology is  

that it will provide a globally unique identifier for all 

concepts. It is used to capture knowledge in any given 

domain. Ontology describes the concepts in a given domain 

and the relationships that hold between them. It helps to share 

common understanding of the structure of information among 

the users, to enable reuse, analyze the domain knowledge. It 

enables to merge already existing knowledge there by 

expanding it further [2]. Ontology for any domain is 

developed by formulating a set of questions that the 

envisioned knowledge-based agent should be able to answer 

[3]. Based on these questions, one identifies some of the 

concepts, sub concepts, relationships, features and instances 

that are defined as the part of the ontology. While sharing the 

domain knowledge, ontology is used to make the knowledge 

interoperable and also reusable thereby having seamless 

exchange of information among the applications [4]. Ontology 

is developed to provide the common semantics for agent 

communication so that it acts as a bridge when two or more 

agents need to communicate or exchange information [5]. In 

any domain, controlled vocabulary of words from that domain 

is taken for knowledge representation. A controlled 

vocabulary is a set of restricted words, used for describing 

resources or discovering data for any domain. When 

representing knowledge for the domain, controlled vocabulary 

prevents misspellings and avoids the use of arbitrary, 

duplicate or perplex words that cause inconsistent knowledge. 

Ontology is implemented in almost all fields of study like 

medical, aviation, computer science, commerce, mechanical 

engineering, space, food, agriculture, linguistics etc. A survey 

was undertaken to list out the fields where the domain 

ontology is established. 

At our Centre, we have initiated a program to develop 

ontology application for Nuclear Energy Domain. In that 

context a survey of literature was carried out which indicated 

that ontology has been defined and applied in various 

domains. A survey of using of ontology in various domains is 

given in this paper. 

The survey of ontology application in various domains was 

based on the available research papers, referred journals, 

reports in the respective domains, scholarly articles available 

on the advantages of ontology application and usage. This 

survey has been carried out in domains like agriculture, 

education, medicine, defense, nuclear power where the usage 

of ontology is proved to be extremely helpful. Only a broad 

picture of ontology applications in various domains practiced 

today are surveyed and described. No attempt has been made 

to evaluate them. The Domains surveyed are listed in 

alphabetical order. Since the impact of ontology in various 

domains is very large, we have not attempted the survey to be 

exhaustive.  

2. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF AGRICULTURE 
AGROVOC is used for agriculture controlled-vocabulary 

searching in various systems throughout the Food and 

Agriculture Organization (FAO) [6]. It consists of organized 

terms with multi languages support including the terminology 

of agriculture, forestry, fisheries, food and other related 

domains in agriculture [7].  Thereby accessing the structure 

and standardize agricultural terminology in multiple 

languages by the system and the users [8]. 

FSSRS (Food Safety Semantic Retrieval System) is an 

ontology-based semantic retrieval experimental system, 

includes all aspects of food safety knowledge in the field of 
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emergencies. This system provides the users to access the 

accumulation of the knowledge in the food safety domain [9]. 

According to Ling cao et al, Agriculture Literature 

Retrieval System defined agriculture literature concepts 

captured from Encyclopedia of Chinese Agriculture and 

Catalogue of Ancient Chinese Agricultural Literatures. There 

are more than 10,000 keywords extracted from the research 

papers of Chinese agricultural history [10]. 

Citrus Water and Nutrient Management System (CWMS) 

is defined for Water and nutrient balance processes for citrus 

production having 700 symbols and 500 equations. This 

includes concepts like block, soil cell, soil profile, soil layer, 

root distribution, irrigation system, and weather [11]. 

OntoSim-Sugarcane is an application which represents 

hydrology, nutrient cycling, plant growth, soil moisture, crop 

growth on organic soils and nutrient uptake in southern 

Florida sugarcane production.  This collection consists of 195 

equations and 247 symbols [12]. 

3. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF AVIATION  
In Civil Aviation domain, concepts and role are defined as 

Aircraft, Non_aircraft, Emergency_in_aircraft, 

Emergency_in_non_aircraft etc. Here the ontology is 

described using description logic language which facilitates 

for checking of rationality by defining concepts, roles and 

instances [13]. 

4. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF BIOLOGY  
Plant Ontology Database describes the controlled 

vocabulary (ontology) for plants. It is a collaborative effort 

among model plant genome database developer and plant 

researchers to create and maintain the database. It also 

implements a semantic framework to make meaningful cross-

species and database comparisons [14]. Plant Anatomy 

consists of 30087 terms defining a controlled vocabulary of 

plant's morphological and anatomical structures representing 

organs, tissues, cell types and their biological relationships 

based on spatial and developmental organization example 

stamen, gynoecium, petal, parenchyma, guard cell and plant 

structure. In Plant Structure development stage consists of a 

controlled vocabulary of growth and developmental stages in 

various plants and their relationships [15]. 

Plants Domain Ontology has the collection of botany 

knowledge and environment knowledge. The botany 

knowledge consists of knowledge of geometry and topology 

[16].  

TAMBIS (Transparent Access to Multiple Bioinformatics 

Information Sources) uses ontology to enable biologists to 

retrieve knowledge by querying the multiple external 

databases [17]. It has approximately 400 classes and 100 

object properties. 

BRENDA (BRaunschweig ENzyme DAtabase) is maintained 

at the Technology University, Germany. It allows the users to 

search simultaneously in all biochemically relevant ontology. 

It contains approximately 3400 terms on tissues, organs and 

cell types. FRENDA (Full Reference Enzyme DAta) and 

AMENDA (Automatic Mining of Enzyme DAta) are 

additional databases created by text-mining procedures. 

Biochemical and molecular properties of enzymes such as 

classification and nomenclature, reaction and specificity, 

functional parameters, organism-related information, enzyme 

structure, isolation and preparation, literature references, 

application and engineering, enzyme–disease relationships are 

also available. BRENDA contains ontology definition for 

3300 enzymes in 500 different organisms [18]. 

5. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF CHEMISTRY  
In the chemistry domain, ontology has two main categories: 

Chemical-Elements and Chemical-Crystals. Chemical-

Elements have 16 concepts, 103 instances, 3 functions, 21 

relations and 27 axioms. Whereas Chemical-Crystals have 19 

concepts, 66 instances, 8 relations, and 26 axioms. Chemicals 

also include public Ontolingua ontologies, such as Standard-

Units, Standard-Dimensions, and Knowledge interchange 

format lists [19]. 

Chemical Entities of Biological Interest (ChEBI) is a 

dictionary of molecular entities in the ‘small’ chemical 

compound. Number of entities in ChEBI is approximately 

18000, whereby the relationships between molecular entities 

or classes of entities and their parents and children are 

specified [20].  

6. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF CIVILENGINEERING 
Healthy Housing is an important concept on construction 

field. It defines the regulations of vocabularies characterizing 

the residency from the knowledge of healthy housing, creating 

the terminologies and relations for the core vocabularies of 

the field. OWL language is used for defining these 

terminologies and relations [21].  

National Semantic Web Ontology project in Finland 
(FinnONTO) was taken up to try and build a national 

infrastructural foundation for the semantic web. This is 

carried out by establishing a large research consortium 

representing universities, public organizations, companies and 

working in collaborative mode [22]. 

7. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF COMPUTER SCIENCE 
The ITiCSE(Innovation and Technology in Computer 

Science Education) 2007 Computing Ontology describes 

various disciplines, topics, subtopics that belong to the 

domain of Computer Sciences. It is a collection of computing 

topics, early methods, devices, machines, hardware (non-

system), hardware-software systems, software, theory, people, 

institutions and milestones [23]. 

SOUPA (Standard Ontology for Ubiquitous and Pervasive 

Applications) is designed to model and support pervasive 

computing applications.  Ontology is expressed using the Web 

ontology language OWL. It includes modular component 

vocabularies to represent intelligent agents with associated 

beliefs, desires and intentions, time, space, events, user 

profiles, actions and policies for security and privacy [24]. 

Software system ontology is a combination of 

domain ontology and class diagram ontology. 

Domain ontology is domain vocabulary which is built 

by domain experts, while class diagram ontology is 

automatically populated from source code to represent the 

knowledge in the code. It also includes method of class 

diagram to ontology transformation and algorithm 

of ontology combination [25].  
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Software product management domain aims to identify the 

recent domain-specific research on software product 

management. It extracts text corpus with respect to terms, 

concepts, hierarchical relations of the concepts and the non-

hierarchical relationships between the concepts used for 

ontological learning process [26]. 

Open Mind Indoor Commonsense (OMICS) is a collection of 

commonsense data consisting of 152098 items by 1009 users 

for indoor mobile robots [27]. 

Video Indexing and Retrieval consists of two types of 

ontology namely Object Ontology and Shot Ontology. In 

Object Ontology users are allowed to query a video collection 

using semantically meaningful concepts without the need for 

performing manual annotation of visual information. But in 

Shot Ontology users are allowed to retrieve the video by 

submitting either single or multiple keywords queries [28].  

In the Software Engineering Lifecycle, ontology is defined for 

each phase from Analysis, design, requirement engineering, 

component reuse, implementation, integration, testing till 

documentation [29]. 

In Telecommunication Management Network model, 

semantic is introduced to fix the interoperability problem of 

the network and its equipment. In the domain of network 

ontology, the concepts like tangible router interface, 

intangible border gateway protocol parameters, network 

objects and management operations are defined [30]. 

Image Classification Using Neural Networks is used to 

classify objects from an image. The network takes an image 

as input and gives classification as output which is processed 

by ontology to discover the relationships among objects [31]. 

8. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF E-BUSINESS  
SymOntoX (Symbolic Ontology XML-based management 

system), is a software for the OntoPrivacy, BEO (Business 

and Enterprise Ontology) and IMHO (Interoperable Minimal 

Harmonise Ontology). OntoPrivacy supports a legal XML 

database for the protection of personal information. BEO 

represents the core of an ontology-based platform for 

Business Games. IMHO is tourism ontology developed in the 

Harmonise Project.  SymOntoX has added advantage of multi 

lingual support [32]. 

9. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF EDUCATION  
Sharable Content Object Reference Model (SCORM) is a 

collection of standards and specifications for web-based e-

learning technology [33]. 

TM4L (Topic Maps for e-Learning) provides support for 

creating and using ontology-aware topic maps-based 

repositories of online materials. It includes research papers, 

special journal issues, books, projects, software, conferences, 

workshops, mails, research labs, working groups and people 

having a unique Uniform Resource Identification [34]. 

In Web-Based Educational Systems (WBES), defines 

communication ontology, communication content ontology 

and interaction protocol ontology [35]. 

Ontologies for Education (O4E) consists of concepts like 

technological perspective, application perspective. 

Technological perspective defines the knowledge 

organization, knowledge inference, information, information 

vizualisation, information navigation, information querying, 

subject domain ontology, instructional knowledge. 

Application perspective defines sub concepts in knowledge 

construction, knowledge externalization, knowledge 

communication, architectural knowledge [36]. 

OURAL (Ontologies for the Use of digital learning Resources 

and semantic Annotations on Line) defines ontology in the e-

learning domain which includes problem-situation, problem 

solving, critical analysis, case study, debate, cyber quest, 

project, exercise etc. The resources can be digital or non 

digital merge with part of the learning context [37]. 

Learning Resource metadata for the description of the 

content of learning resources provides a range of standard and 

universal method. An educational learning resource ontology 

semantic network defines concept as ontology learning 

resources, context, ontology, ontology learning resource 

structure [38]. 

European Credit Vocational System uses ontologies in the 

construction of the educational resources library, to provide a 

common access to the information regarding the qualification 

systems of nine European countries [39]. 

Semantic Web ontologies for e-learning systems in higher 

education define educational ontology consisting of user 

profile ontology, the person ontology, the contact ontology 

and the activities ontology. This was implemented using 

Protégé-OWL ontology editor [40]. 

The Dutch system of Secondary Vocational Education, 

which entails ISCED-97 (International Standard Classification 

of Education) educational levels 3 and 4, is designed to train 

students of age 14 to 18 and adults for professions at ISCO-

88(International Standard Classification of Occupations) skill 

level 2. Using Protégée ,the ontology of core duty, specific 

information, core part, qualification profile, competence, core 

assignment, certifiable unit, criteria for mastery, exit 

differentiation etc. are defined [41]. 

National School of Commerce and Management defines 

Ontologie_US_ENCG which consists of administrative 

documents, project documents, financial information, 

legislation, institutional life, procedures, pedagogical 

document, exploration, capitalization, management, exam, 

meeting reports, general policy classes. Protégé 2000 editor 

was used for development [42]. 

The Virtual Lab Ontology has been developed using 

Protégé. Ontology “VLabResources” is defined to include all 

resources needed for any practical activity in an engineering 

education program.  The classes like subjects, competence  

and tasks are defined to perform the practical activities of the 

Virtual Lab in a virtual learning environment. They have used 

standard reasoner tools like Pellet or FaCT++ for validation 

[43]. 

Economic ontologies proposed to represent the structure of 

economic knowledge in Croatia to define taxonomy of 

economics. It represents institutional curricula, academic 

discipline, documenting the data and metadata, meta data 

about learning and management systems, online resources for 

training materials and teaching [44]. 

Cultural Artefacts in Education (CAE) ontology for 

different country like China, UK and Ireland consists of 

interrelated sub-ontologies, authority, group language, lesson 

and data [45]. 
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Sahayika is used for building knowledge structures in 

education domain in India and its interface is also available in 

English and Bengali language. This deals with school 

education domain which covers subjects like biology, 

geography, physics, chemistry, history etc. [46]. 

Remote education system classified as teaching practice and 

teaching management. Teaching practice ontology covers 

course browse, learning, online examination and online direct 

learning of interested parties, electronic courseware 

management etc. [47]. 

The purpose of the Information and Communication 

Technologies (ICT) Education Ontology is to provide a 

central repository of classified knowledge in ICT education. 

ICT ontology consists of concepts   like Ontology of ICT 

curriculum, ontology of ICT Job, ontology of ICT Skill and 

ontology of ICT Research [48]. 

10. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF ELECTRONICS  
A Suggested Upper Merged Ontology (SUMO) defines 

ontology for sensor networks domain and link them through 

the upper SUMO ontology. It defines approximately 25,000 

terms and 80,000 axioms about CPU processing power, 

memory, power supply, and radio and sensor modules [49]. 

The SUMO ontology comprises various domains such as 

computing services (networks, systems, and services), 

finance, geography, time, economy and transportations [50].  

11. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF GEOSCIENCE 
SWEET (Semantic Web for Earth and Environmental 

Terminology) is a project by NASA for developing domain 

ontologies to describe earth science data and knowledge. It 

includes the Earth Realm, Non-Living Element, Living 

Element, Physical Property, Units, Numerical Entity, 

Temporal Entity, Spatial Entity, Phenomena and Human 

Activities ontologies [51]. There are 6000 concepts in 200 

separate ontologies defined in SWEET [52]. 

Earth and Planetary ONTology (EPONT) is a domain level 

ontology for sharing data among geoscientists. It uses existing 

community-accepted high level ontologies such as SUO 

(Semantic Upper Ontology: IEEE endorsed), SWEET 

(Semantic Web for Earth and Environmental Terminology) 

and NADM (North American Geological Data Model) [53].  

In Geoscience domain, FGDC (Federal Geographic Data 

Committee) content standard for digital geospatial metadata 

was developed to describe all possible geospatial data [54]. 

The Bremen University Semantic Translator for Enhanced 

Retrieval combines ontology-based metadata with an 

ontology-based search.  This ontology is used to find the 

geographic information services for estimating potential storm 

damage in forests [55]. 

Geological hazard ontology, which is a hierarchical 

framework in geological hazard information, which can define 

the ontology concept of hazard geology, such as earthquakes, 

landslip, landslides, debris flow and other hazard [56]. 

12. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF HUMAN RESOURCES 
Ontology has been developed for existing human resources 

management standards and systems classifications like  

Compensation Ontology which is based on the ISO 4217 and 

there are 254 instances , Driving License Ontology, Economic 

Activity Ontology, Occupation Ontology based on the ISCO-

88 which has 609 concepts, Education Ontology, based on the 

ISCED and has 130 concepts, Geography Ontology based on 

the ISO 3166 and has 490 instances, Skill Ontology based on 

European Dynamics Skill classification and has 291 skills, 

Competence Ontology, Time Ontology based on DAML 

ontology [57]. 

13. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF LINGUISTIC DOMAIN 
Iban is one of the divergent Dayak ethnic groups in Sarawak.  

Sarawak is one of two Malaysian states on the island of 

Borneo. Iban WordNet (IbaWN) was developed using this 

domain ontology Using Iban as the main language, ontology 

for agricultural domain was constructed. [58].  

SOLAT-based ontology involves the Al Qur'an, the authentic 

Hadith, and books that focus on the Shafie's school of thought. 

It involves the types and characteristics of Solat, hukm, 

purification such as ghusl, wudu and Tayammu. It also 

includes Qurani verses in Arabic language, images and video. 

There are 48 concepts, 51 properties and 282 instances [59]. 

Chinese ancient poetry learning system provides the high 

knowledge relevance among poems, poet, allusion, genre etc., 

and presents knowledge according to the user's preference and 

educational level. The system collects about 270000 of 

ancient poems and 10000 of allusions [60]. 

ENGOnto, integrates multiple relevant ontologies for 

personalized agents to deal with dynamic changes of learner’s 

learning process, interaction between instructor and learner 

and learning resources in the environment of English language 

education. This ontology consists of People Ontology, 

Language Ontology, Pedagogy Ontology, Curriculum 

Ontology and Knowledge-Point Ontology, for individual 

English personalized learning [61]. 

14. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF LIBRARY 
Ontology based Chinese digital library resources consist of 

Ontology of bibliographic relations, Ontology-based digital 

library metadata schema, MARC format and thesaurus. It also 

involves mapping data from MARC to the ontology, and 

reasoning about the data to establish the relationships [62]. 

Document classification system (DCSO) consists of four 

modules: Keyword Extraction, Ontology Construction, 

Document Classification and Document Searching. In this 

system formal concept analysis (FCA) method is used for the 

analysis of data. Nearly 525 documents in the area of 

information management are retrieved from the Electronic 

Theses and Dissertations System. Amongst these, 360 

documents act as the training document and 165 documents 

for testing purpose [63]. 

15. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF MARINE SCIENCES 
Marine Metadata Interoperability (MMI) develops a web 

based marine metadata vocabularies for the users [64]. 

Maritime Domain Awareness (MDA) integrates information 

from multiple sources in a complex and evolving scenario to 

produce a dynamic, comprehensive, and accurate picture of 

the naval operations environment. This would aid in 

identification of suspicious ships of interest [65].  
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There exist approximately 200 000 kinds of marine life. By 

Marine Biology ontology, ocean experts can extract relevant 

knowledge about oceanic food chain and biodiversity 

protection. Marine biology ontology include concepts like 

halobios, plankton, neuston, nekton, benthos, phytoplankton, 

zooplankton, bacterioplankton, pleuston, epineuston 

hypoeneuston, vertebrates, molluscs and crustaceans, 

zoobenthos , phytobenthos  etc. Approximtely 160 terms are 

available in this domain [66]. 

16. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF MATHEMATICS 
Semantic relatedness measures the closeness or likeness 

between concepts in natural language processing. It has been 

implemented in lexical ontologies such as WordNet. The 

important features of this method include a unique approach 

to the weighted edge measure. Each edge is weighted based 

on applying a concept probability algorithm to a multiset 

composed of ontology property ranges [67].  

Open Mathematical Document (OMDoc) is used as an 

ontology language. It is a content-based markup which 

focuses on the semantic mathematical formulae. Learning 

Style Ontology consists of two main components, namely 

cognitive processing and modality perception. Cognitive 

processing includes two attributes like analytical and global 

whereas modality perception comprised of four attributes like 

visual, verbal, auditory and tactile-kinesthetic [68]. 

17. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF MEDICINE  
The Gene Ontology contains structured, controlled 

vocabularies and classifications for several domains of 

molecular and cellular biology and is freely available in the 

annotation of genes, gene products and sequences. It has 

22684 biological_process, 2987 cellular_component and 9375 

molecular_function  [69].  

 UBERON is a multi-species metazoan anatomy ontology. 

This is created to support translational research by allowing 

comparison of phenotypes across species and provide logical 

cross-product definitions for Gene Ontology biological 

process terms. The current version of the ontology has 2808 

terms, 5110 links between terms, 9339 links out to other 

anatomical ontologies, more than 1643 Wikipedia cross-

references and has been referenced in 682 Gene Ontology 

cross-products [70]. 

The MGED Ontology (Microarray Gene Expression Data 

Ontology) defines all aspects of a microarray experiment. It 

also analyzes the data to describe the design of the experiment 

and array layout, through the preparation of the biological 

sample and the protocols used to hybridize the RNA 

(Ribonucleic acid). There are 233 Classes, 143 properties and 

681 individuals defined in this ontology [71].  

Mouse Genome Database (MGD) a model for studying 

human biology and disease integrates genetic, genomic and 

phenotypic information about the laboratory mouse. It also 

includes comprehensive characterization of genes and their 

functions, standardized descriptions of mouse phenotypes, 

extensive integration of DNA and protein sequence data, 

normalized representation of genome and genome variant 

information including comparative data on mammalian genes 

[72]. 

Clinical Bioinformatics Ontology (CBO), a semantic 

network describes clinically significant genomics concepts. It 

also includes concepts appropriate for both molecular 

diagnostics and cytogenetic [73]. It contains approximately 

8155 concepts, 18946 relationships, 4304 facets and 13341 

terms. 

Thoracic Radiology contains knowledge of anatomy and 

imaging procedures. In this a total of 138 classes, including 

radiology orderable, procedures, procedure steps, imaging 

modalities, patient positions, and imaging planes. 

Radiological knowledge was encoded as relationships among 

these classes [74].  

SNOMED-CT (Systematized Nomenclature of Medicine--

Clinical Terms) is a terminology system developed by the 

College of American Pathologists. It contains over 344,000 

concepts and was formed by restructuring of SNOMED RT 

(Reference Terminology) and the United Kingdom National 

Health Service Clinical Terms [75].  

UMLS (Unified Medical Language System) is a repository 

of biomedical vocabularies developed by the US National 

Library of Medicine. The UMLS integrates over two million 

names for some 900,000 concepts from more than 60 families 

of biomedical vocabularies, as well as twelve million relations 

among these concepts [76].  

GoMiner is an application that organizes lists of under and 

over expressed genes from a microarray experiment for 

biological interpretation in the context of the Gene Ontology. 

GoMiner achieves a computational resource that automates 

the analysis of multiple microarrays and integrates results 

across all of the microarrays [77].  

The FungalWeb Ontology supports the data integration needs 

of enzyme biotechnology from inception to product roll out. It 

serve as a knowledge base for decision support, to link fungal 

species with enzymes, enzyme substrates, enzyme 

classifications, enzyme modifications, enzyme retail and 

applications [78]. It contains 3667 concepts, 12686 instances 

and 157 Properties [79]. 

Protein Mutation Impact Ontology conceptualizes impacts 

and the mutations associated with them. To design the 

Mutation Impact Ontology, information Text elements, 

biological entities and entity relations are also required. Using 

OWL the relations between these entities are expressed [80]. 

PIPS (Personalized Information Platform for Health and Life 

Services) deals with medical knowledge, food and nutrition 

knowledge, about patients, and their clinical records, products 

and treatments. In PIPS project, the Food Ontology deals with 

the development process that describes 177 classes, 53 

properties and 632 instances [81]. 

Neuro-pediatric Physiotherapy is an area that includes 

diagnosis, treatment and evaluation of babies by the 

physiotherapist in order to observe the progress of treatment. 

Neuro-pediatric Ontology is composed by 100 classes and 

subclasses, 30 properties and 200 axioms [82]. 

Cardiovascular Medicine Ontology in the domain of 

Mechanical Circulatory Support Systems (MCSS) is designed 

to avoid the lack of uniformity in the information available in 

the field. Ontology is a catalogue of existing items with 30 

different types [83]. 

Cystic Fibrosis is a subset extracted from a large MEDLINE 

(Medical Literature Analysis and Retrieval 
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System Online) collection. There are 1239 files with 821 

concepts and average number of concepts assigned to a 

document is 2.8 [84]. 

The National Center for Biomedical Ontology (NCBO) 

maintains BioPortal, an open library of more than 200 

ontologies in biomedicine. The aim of this portal is to provide 

a researcher to browse and analyze the information stored in 

these diverse resources [85]. 

The National Cancer Institute (NCI) Thésaurus is a public 

domain description logic-based terminology for 

Bioinformatics caCORE distribution. As on 2003 release, it 

contains 26,000 concepts and 71,000 terms divided among 24 

taxonomies. The final OWL ontology is made up of 

approximately 450,000 triples in a file that is over 33MB [86]. 

The Foundational Model of Anatomy Ontology (FMA) is a 

domain ontology that represents a coherent body of explicit 

declarative knowledge about human anatomy. It is a frame-

based ontology and there are 148 relationship types, 70,000 

anatomical concepts interrelated by over 580,000 relationship 

instances [87]. 

18. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF MILITARY  
In the military intelligence domain ontology are referred the 

ontology structure in HowNet and WordNet, and it stores the 

characteristics of the military information [88]. 

5W1H-based conceptual modeling framework for domain 

ontology is proposed, which is used to analysis domain 

concepts and relations from six aspects including Who, When, 

Where, What, Why and How. According to this framework, 

the conceptual model of Science and Technology Project 

Ontology (STPO) in science and technology domain is 

designed. From the analysis, real world model is designed 

using the 5W1H conceptual modeling framework by mapping 

the class model in the Object-Oriented method [89]. 

Collaboration of   MDOCA (military domain ontology 

construction approach), SOCA (situation ontology 

construction approach) and MROCA (military rule ontology 

construction approach) are used to construct SO (situation 

ontology) and MRO (military rule ontology) [90]. 

19. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF NUCLEAR WEAPONS 
In Nuclear Weapon domain, radionuclide concepts are 

defined. It has sub concepts like data products, laboratory 

managers, programs, facilities and data managers [91]. 

20. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF NEWS  
In the News domain, information extraction doesn’t rely on 

the page structure but the result of this information extraction 

cooperates with the pre-defined Ontology. The web pages 

downloaded with the use of .NET’s Web Browser component 

are formed into a DOM (DOcument Modeling) tree. Ontology 

of news domain consists of following sub concepts like 

navigation page, seed page, content page, navigation page 

marker path, content page marker path, title, time, picture and 

content [92]. 

21. ONTOLOGY DEVELOPED THE 

DOMAIN OF POWER PLANTS  
A Safety Assessment Management Information System for 

Power Plants based developed on a client server model. It 

has been used in power plant of Datang Group Corporation in 

China and reported to be satisfactory. Knowledge of 

equipment fault was captured by knowledge transformation, 

collecting original literature and data, identifying relations 

among basic glossaries which contain complex information, 

determining the rules [93]. 

Steam Turbine (ST) ontology is created by integrating and 

merging with existing databases. It enables sharing the 

knowledge through a shared ontology for the maintenance of 

a steam turbine [94]. 

22. ONTOLOGY DEVELOPED IN THE 

DOMAIN OF TRANSPORT  
The main components of the pallet transfer system are 

conveyor belts which deliver items from one place to another, 

index stations , identification units (RFID) for identification 

of passing pallet units, and intersection units. This is used in 

ontology to represent locations whose attributes provides the 

details of locations reachable by it [95]. 

23. SUMMARY 
A survey on usage of ontology in different domains is given 

in this paper. The survey is based on the available literature 

and not attempted to be either exhaustive or complete. No 

attempt has been made to evaluate them. It can be seen from 

the survey that ontology has been applied in several domains 

encompassing agriculture, education, medicine, defense, 

aviation, computer science and  linguistics etc.  From this 

survey it can be inferred that extensive work has been 

reported in the medical domain. Work has been done in 

defining ontology from micro organism to macro organism. 

The ontology development covers concepts related to 

database of patients and diseases with multilingual support. 

This would pave the way to share expert medical knowledge 

without any boundaries.  In the domain of education, efforts 

have been towards creating systems that aid learning process 

along with formal teaching. From kindergarten to higher 

education, ontology has been extensively defined to achieve 

person independent knowledge based system. In the computer 

domain, the ontology development has evolved considerably, 

in defining concepts relating to hardware and software 

systems, image processing, videos and audios and neural 

networks.   

Enhanced development of ontology would aid in the evolution 

of   semantic web leading to complete sharing of knowledge 

in a given domain. It is also to be inferred that the ontology 

development is a continuous process and success could be 

achieved by participation of domain experts and users. The 

survey indicated that in some domains like power plants, 

atomic energy, the ontology development has been rather 

limited. We have initiated a program to develop ontology 

based knowledge representation in the domain of nuclear 

power plants.  This study aided us to get the overall idea of 

domain concepts implementation and tools required for the 

development.   
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