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Abstract - While learning a new concept every learner will face a difficulty in understanding the basic definitions. If a basic 
definition is understood, one can easily learn that concept. This work will help learner to understand the definition easily. 
Ontology compartmentalizes the variables needed for some set of computations and establishes the relationships between 
them. This paper focuses on defining and relating mechanical engineering concepts for learning and teaching. 
 
Keywords - Ontology, Relationships, Computations. 
 
I. INTRODUCTION 
 
Ontologies were applied for guiding the development 
of knowledge-based systems for a decade by now and 
currently these applications are achieving their 
maturity. During the evolution, a domain ontology is 
extended by incorporating new knowledge that is 
necessary for some of the users. However, sometimes 
this new knowledge is not fully acknowledge by other 
users of the application. Thus, the application should 
provide some capability of reorganizing the 
knowledge, partitioning the set of concepts in smaller 
portions according to the user previous knowledge 
and the task at hand. 
Ontologies have become common on the World-Wide 
Web. The ontologies on the Web range from 
largetaxonomies categorizing Web sites (such as on 
Yahoo!) to categorizations of products forsale and 
their features (such as on Amazon.com) [1].Ontology 
as formal specification of shared conceptualization is 
the backbone of semantic web technology and some 
related areas such as knowledge management. The 
success of semantic web technology heavily depends 
on the success of formal ontologies development to 
structure data for comprehensive and transportable 
machine understanding. 
Mechanical engineering is an important branch of 
engineering that involves the design, production, and 
operation of machinery. For all the disciplines under 
Mechanical Engineering, Engineering Mechanics is 
the foundation for all the concepts. Engineering 
mechanics is the application of mechanics to solve 
problems involving common engineering elements. 
The goal of this Engineering Mechanics course is to 
expose students to problems in mechanics as applied 
to plausibly real-world scenarios. 
All the students under the Mechanical Engineering 
discipline have to understand Engineering Mechanics 
concepts in order to understand the complex 
Mechanical Engineering concepts. But the students 

are facing lots of difficulties in understanding the 
Engineering Mechanics concepts. 
The process to reduce the difficulties discussed thus 
far is to define the following concepts as ontology: 

 
 A common vocabulary of concepts 

representing Mechanical Engineering 
concepts. 

 
 Fundamental concepts for capturing the 

target knowledge. 
 
II. RELATED WORKS 
 
Ontology plays a backbone for meaning-centered 
reconfiguration of syntactic structure, which is one 
aspect of semantic technology.Ontology is used in 
almost all fields for their development. In Information 
Technology, [2] IT (information technology) 
ontology is to be used for analyzing the information 
technology as well as for enhancing it.In healthcare 
institutions [3], data is stored in the form of databases 
of various formats. Health Ontology is used to 
integrate these data with concepts and semantics in 
the form of a shared cumulative ontology for enabling 
machines to interpret them.In Geological Information 
System [4],Ontology is used to carry out semantic 
sharing model to improve interoperability capacity of 
geological hazard information system.InSocial 
Networking [5], users are provided with 
functionalities for developing their online social 
networks, connecting with other users, sharing and 
consuming content.Ontology helps developers share 
knowledge about APIs and can be used for linking 
APIs with public Social Semantic Web ontologies 
and vocabularies and for enabling automatic 
ontology-based service composition.In software 
engineering [6],systematic methodology to develop 
the ontology in a bottom-up style from engineering 
documents, called DocOnto (document-based 
ontology). In this approach ontology is used for 



International Journal of Soft Computing and Artificial Intelligence, ISSN: 2321-404X, Volume-3, Issue-2, Nov-2015 

Design And Development of Engineering Mechanics Concepts Ontology for E-Learning 
 

31 

formal and visual representation of documents, and 
semantic mapping with similarity evaluation is used 
in integrating ontology. 

 
III. ARCHITECTURAL DESIGN 

 

 
Fig.1.Architecture design for building ontology 

 
This diagram shows a brief overview of how 
Ontologyis constructed for eLearning. There are 7 
steps in designing ontology. At first, the domain 
target is explored to collect the necessary information 
for building Ontology and the frame work is built to 
study the relations between concepts and relate them 
to create ontology. As the final step, ontology is 
evaluated and final Ontology for engineering 
mechanics is built.  

 
IV. ONTOLOGY FOR E-LEARNING: 
 
The World Wide Web contains an enormous quantity 
of information but this information is designed for 
human consumption. The Semantic Web vision, 
however, is working towards an computer-based 
processing of information on the Web, bringing thus 
a change to this situation. More specifically, in order 
to make use of the information on the Web, we need 
to be able to interpret the large collection of available 
facts in the context of knowledge. Information on the 
web needs thus to be supplemented with semantic 
knowledge. This can be achieved by making the 
meaning of documents on the Web explicit and 
ontologies play a crucial role in this vision. 
Ontologies allow for a representation of knowledge 
that enables inference to be performed obtaining thus 

new insights. These new insights are accessed by 
eLearning for achieving good progress. 
 
V. METHOLOGY 
 
From its definition and effect, the ontology building 
process is a craft rather than an engineering activity. 
Comparing with common software, ontology lays 
more emphasis in sharing and reuse, and the 
appearance of which is to provide a unified semantic 
integration for different systems which in turn brings 
it more characteristic of engineering. Since the idea 
of ontology has been recognized nowadays without 
mature methodologies to support it, the method 
theory of ontology mainly originates from the 
theoretical conclusion of the experience gained from 
its development. 
On the basis of G&F methodology, U&K 
methodology, methodology framework, here put 
forward the framework of domain ontology 
construction for Engineering Mechanics [7]. 

 
Step 1: Defining target Domain 
At first, note down the concepts and modules to be 
explained and application object of the ontology to be 
built. All these are greatly related to the process of 
the domain ontology construction which should be 
paid attention to before the development. The notes to 
the special way of expression and special detailed 
content should be made clear. 

 
Step 2: Listing Important terms 
The identification of concepts and relations in 
particular field need to be obtained after finalizing the 
domain which the ontology covers, the source of 
knowledge can be: professionals, books, statistics, 
forms, websites, the classification grading system of 
library and information and the ontologies which 
were developed previously, while the reuse of present 
object should be given priority to. 
 
Step 3: Building Ontology concepts 

 
Fig.2.Branching concepts 
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Many concepts have been extracted randomly from 
target domain. Once all the concepts are extracted, 
the number of classes and the method for breaking 
data into groups has to be decided. A basic goal of a 
classification scheme is to group together similar 
concepts and split apart that are substantially 
different. 
 
Stage 4: Define the concepts and the relations 
Within the ontology framework, the concepts need to 
be defined as accurate and simple as possible in the 
domain knowledge representation as well as the 
relations between concepts involving not only those 
in the same work field but also those in different 
work fields which belongs to certain work field. 
Among the concepts created, most belong to class. 
The class hierarchy and its properties, property values 
should be defined in priority and the instances of 
class should be created. 
 
This step is based on the use of two types of table to 
specify concepts and their relations [8]: 
 
The table of concepts giving unique name of potential 
concepts, their concept ID, their inheritance links, 
their Synonyms including abbreviations, different 
names referring to the same thing and the concepts in 
different languages, and a natural language definition 
of the notion behind the concepts to try to 
capturetheir intension. In addition, the number of 
parts is given. 
 

 
Fig.3.Splitting classes and concepts 

 

The table of relations giving: unique name of 
potential relations, the concepts they link and a 
natural language definition of the notion behind the 
relation to try to capture their intension. 
 
Step 5: Coding 
The final purpose of ontology building is to let the 
machine understand the real society which requires 
the coding of the terms through formal way. The 
adoption of proper ontology description language to 
code and formalize the domain ontology can provide 
more strict format than natural language so that to 
strengthen the readability of the machine, automatic 
translation and exchange providing convenience to 
the automatic logical reasoning and verification to the 
ontology model. 
 
Step 6: Evaluation 
To make the ontology most clear, consistent, 
complete and extendable. Inspect the ontology 
against the standard and keep those qualified in 
ontology base, otherwise checkup the reason of 
conflicts. 

 If the terms in the domain conflict, go to 
Step 2 and add, delete or modify the domain 
concept terms according to actual situation. 

 If the ontology framework is unsuitable, go 
to Step 3 and add, delete or modify the 
domain ontology framework according to 
actual situation. 

 If the definitions of concepts and their 
relations are incomplete, redundant or 
inaccurate, go to Step 4 and add, delete or 
modify the concepts or concept relations 
according to actual situation. 

 
The three steps above will not end until all test results 
accord with requirements. 
 
Step 7: Updating Ontology 
Ontology is the model of the real world, and it must 
reflect the world objectively. The knowledge of 
specific domain is complicated and the domain 
boundary is fuzzy, which leads to the cross of 
domains [9]. During the life cycle, take advantage of 
the external feedback mechanism to add, delete or 
modify the ontologies and keep the ontologies revised 
in the ontology base after finding out the deficiency 
of the ontology with the use of ontology having been 
built and mining novel knowledge through the 
integration of novel ontology, the definition of new 
concepts and relations by experts or machine 
learning. 
 
VI. IMPLEMENTATION 
 
The concepts and their relations in the ontology of 
engineering mechanics conceptsare specified with 
protégé 4.0 showed in fig.3 below in order to 
visualize validate and build ontology in the OWL 
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language. This ontology provides an integrated 
conceptual model for sharing information related to 
engineering mechanics concepts. 
An OWL property is a binary relation to relate an 
OWL Class to another one, or to RDF literals and 
XML Schema data types. For example, the “isPartOf’ 
property relates the ToolMotionModule class and 
PlaningMachine class [10]. Described by these 
formal, explicit and rich semantics, the domain 
concepts, their properties and relations with other 
concepts can be queried, reasoned or mapped to 
support the knowledge sharing across the mechanical 
engineering projects. 
 

 
Fig.4.Protégé development environment 
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CONCLUSION 
 
The method of using ontology for Engineering 
Mechanics gives better understanding of concepts for 

students. In future, this method can be enhanced in 
order to understand all the concepts better. 
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