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Abstract

Most of the Artificial Intelligent Systems today are dependent on Domain Specific
Knowledge. This dependence on Domain Knowledge requires lot of information to be already
present in systems i.e. systems need pre-existence of abundant domain specific knowledge. This
limitation of domain dependent systems, however, ensures practically success only in limited
domains. Thus there is a need to look for a methodology which helps in development of systems
capable of dealing with domain independence of knowledge. The type of source of knowledge
to systems does play an important role in this direction. Natural Language Text seems to be more

easily accessible source for such a purpose.

Main objective in this thesis is to develop a Domain Independent Methodology to build
Artificial Intelligent Systems [AIS] which are capable of se]f—ieaming, self-organizing and self-
validating knowledge, Knowledge plays an important role in building Intelligent Systems. Two
important aspects in Knowledge Engineering namely Knowledge Representation and Knowledge
Acquisition have been dealt in this thesis. The structure [< Object> -‘Relation* - <Object™ ]
(ORO) has been developed as a knowledge representation technique to represent knowledge

extracted from sentences in a text describing an application domain.

Three different system layers constituting an Artificial Intelligent System (AIS) based on
ORO constructs, have been defined. First Layer termed as Natural Layer represents Natural

Language Text expressing knowledge inherent in an application domain. Knowledge in Second
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Layer ie. in Cortical Layer, is extracted from Natural Language Text using Adaptive
Resonance Theory madel. Third Layer i.c. Intelligent Layer contains a refined Knowledge
Base. This structure of ORQO has further been refined to [<Object-class> Relation™ <Object-
class*>] within framework of Activity Structure. Topologies on an AIS model, based on
Activity Structure concept, have been defined in the form of a large number of rules which help
in automating knowledge acquisition by self-learning and self-organizing knowledge in
Intelligent Layer. Initially, an example text is used for acquiring knowledge in an Intelligent
Layer (Core) of a system. Considering Knowledge-Base free from any context of such an
example text, provides a universal language-free conceptual reasoning system for understanding
text of any other domain or a similar domain in future. The redeeming feature of the
methodology is that future léarning of knowledge of any domain is without interacting much

with background knowledge which otherwise requires lengthy lexicon of language to be

pre-codified and pre-existing in an AIS.
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