A knowledge-based approach for semantic extraction
Weiqiang Ou
APT Research Lab

Department of Computing and Electronic Technology

The University of Bolton
Abstract

Semantic extraction has always been a difficult and challenging task in natural language processing.  These difficulties are due to the natural ambiguity of human language, being highly flexible and context dependant. Moreover, the effect of subjective factors, such as author’s writing style, attitude and presentation strategy, adds further difficulties on an already hard problem. In the last decade, a number of knowledge-based approaches have been applied to semantic extraction.  These approaches differ in the way they organize and represent different types of knowledge, and the way they use knowledge to generate constrains to filter the possible interpretations arising from the ambiguity of language.
In our research we take an alternative approach, in which the propositional meaning of text is obtained by projecting text onto a knowledge domain. We refer to this approach as knowledge mapping. It is obvious that this approach depends on an appropriate knowledge domain being available, which should be rich and expressive enough to account for all knowledge included in the text. Thus, one of the objectives of this research project is to investigate the type of knowledge structure required for such a mapping process.  

It is to be noted that this approach can become problematic as even a small piece of text can involve an enormous amount of knowledge. In addition, the representation of a broad range of general knowledge is known to be a tremendously intensive task, and sometimes goes beyond the capacity of the-state-of-the-art of current technologies. The complexity of the problem can be reduced, to some extent, by restricting the analysis to a specific domain. In addition, the potential difficulty for automating the mapping process can be further reduced by restricting its implementation to the extraction of propositional meaning. In terms of the domain of implementation, we have focused on instructional text in the domain of physics, initially concentrating on simple electrical circuits. We suggest that knowledge that underpins physics instructional text can be organized into three interrelated layers: ontology, qualitative and quantitative layers.  This talk will briefly outline representational requirements for each layer and the method adopted to accomplish the modelling and the mapping process. 

