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ABSTRACT

Ontology defines the common words and concepts used to describe and represent an
area of knowledge. However, developing ontologies is a time consuming and labor
work. So, many ontology developers try to facilitate and speed up this process by
reusing other resources. In fact, thesaurus contains semantic information and
hierarchical structure that make it an appropriate resource for ontology construction.
Therefore, we determined to use the thesauri previously developed at Iranian
Research Institute for Information Science and Technology (IRANDOC) to construct
ontology in basic sciences domain. At first, we synchronized common concepts in
thesauri before integrating them as a macro thesaurus and removed inconsistencies.
Then we merged thesauri and transformed the data format into 1SO 25964 standard.
The conceptual model have been designed based on the terms and their relationships
in the integrated thesaurus and the concept maps that were designed by domain
experts for each of basic sciences (Chemistry, Physics, Biology, Geology and
Mathematics). We used the methodology called METHONTOLOGY in this stage.
Ultimately, the ontology was generated by formalizing and implementing the
conceptual model in OWL, to create a standard ontology to be used in information
storage and retrieval system.

In the next step we propose a method for refineing the relationships of ontology to
more specific semantic relations. At first, hierarchical relationships are refined and
specified to generic or whole-part type. Then, the concepts of ontology classified into
semantic categories, and a pattern-based approach is used to classify associative
relations to semantic relations which are extracted from a top level ontology. We try
to refine semantic relations of chemistry domain in the basic sciences ontology.
based on the method, about 70 percent of associative relations are directly classified
into semantic relations and it seems other relations can be deduced from these new
added semantic relations.

Keywords: domain ontology, thesaurus transformation, semantic relations
enrichment, semantic relation patterns
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