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PROBLEM STATEMENT
Reference books and encyclopedic knowledge bases provide learners with fundamental knowledge presented through a series of concepts that are subordinate to one another. However, the resulting knowledge acquisition process is hindered by the linearity of these resources making it difficult for learners to understand the explicit and implicit ways that the different concepts that they encounter are linked. Two objects, far apart in a linear model, can appear closer in another dimension and in an infinite environment all objects are linked. Knowledge is complex and multi-dimensional and can be defined using a core-periphery model [1]. In addition, the information presented is
not necessarily subject to a rigorous editorial process as it represents the collective knowledge of contributors on given subjects [2].
Semantic developments are opening possibilities for the implementation of complex knowledge models. The integration of domain ontologies to these tools is a promising
avenue, generating new forms of intelligence [3]. Recent works illustrate the creation of domain ontologies from structured and unstructured corpora. [4] propose a methodology for the extraction of domain ontologies from engineering handbooks but these documents are not the result of consensus and therefore a consensus will not be
reached on the resulting ontology. [5] present an interesting methodology for the extension of domain ontologies but fail to consider the flaws of these ontologies. Whilst
the works recognize the potential impact of these tools on Virtual Learning Environments (VLE), they stop short of suggesting applications.
By using recognized reference books, conceived by the wider scientific community as source material, we can extract coherent domain ontologies that will provide improved
representation of the domain and more opportunity for consensus to build around the resulting ontology. These ontologies can then be used as learning objects in VLE that
incorporate knowledge acquisition strategies.
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Steps 1 and 5 are semi-automatic
Steps 2, 3 and 4 are automatic

1. Temporarily remove disruptive elements including table of contents and bibliography that contain a concentration of keywords.
2. Apply the Carry stemming algorithm to isolate the radicals of the texts.
3. Disambiguate common words from domain specific words by analyzing frequency of lemmas in the text compared to average use.
4. Analyze co-occurrences in the text to establish the relevant connections between the lemmas and compute results using k-Means.
6. Verify resulting model and obtain insight into concept hierarchy in order to optimize the ontology.
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Step 6 is manual

6 step procedure for the creation of domain ontologies

5. Plot the results of the analysis in Protégé OWL in order to create domain ontology.
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RESULTS
Having ascertained the key concepts through the identification of leading domain specific lemmas and established the links between these lemmas through the analysis of the co-occurrence of these keyword, we were
able to devise an ontological model. This was established in relation with an expert who indicated the relations of subordination in the existing structure. See the
following website:
http://somewhereinnomansland.wordpress.com/.

APPLICATIONS
Knowledge Chart
The domain ontology is a learning object in itself. It allows the learner to understand the different concepts at hand and the way that these concepts
are interlinked. It notabky contains notions of concept hierarchy that structure the subject matter, thereby providing learners with information that
they require in order to define coherent learning strategies.

Semantic Books
The domain ontology can be used as the architecture for semantic books or wikibooks that will allow users to perform rich text searches on the content in a
pervasive environment. Readers can enjoy a dynalic and personalized reading experience whilst benefitting from the serendipitous effects of free content
exploration.

Reading GPS
Learners will be able to define their profile in order to personalize the reading experience based on their pre-defined objectives or their existing knowledge and
experience. The content layer, managed using the domain ontology can be interposed with an activity based ontology layer that will allow users to personalize
their reading experience whilst performing learning based activities that improve comprehension.

