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Fuzzy Conceptual Matching: Tool for Intelligent Knowledge Management
and Discovery in the Internet

Given the ambiguity and imprecision of the "concept" in the Internet, which may be
described with both textual and image information, the use of Fuzzy Conceptual
Matching (FCM) is a necessity for search engines. In the FCM approach, the
"concept” is defined by a series of keywords with different weights depending on the
importance of each keyword. Ambiguity in concepts can be defined by a set of
imprecise concepts. Each imprecise concept, in fact, can be defined by a set of fuzzy
concepts. The fuzzy concepts can then be related to a set of imprecise words given the
context. Imprecise words can then be translated into precise words given the ontology
and ambiguity resolution through a clarification dialog. By constructing the ontology
and fine-tuning the strength of links (weights), we could construct a fuzzy set to
integrate piecewise the imprecise concepts and precise words to define the ambiguous
concept.
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From Search Engines to Question-Answering Systems - The Need for
New Tools

Search engines, with Google at the top, have many remarkable capabilities. But
what is not among them is the deduction capability--the capability to synthesize an
answer to a query by drawing on bodies of information which are resident in various
areas of the knowledge base. It is this capability that differentiates a question-
answering system (Q/A-system) from a search engine.

Question-answering systems have a long history. Search engines as we know
them today owe their existence and capabilities to the web. Upgrading a search engine
to a O/A system is a complex, effort-intensive and open-ended problem. Semantic
web and related systems may be viewed as steps in this direction. However, the thrust
of the following is that substantial progress is unattainable through the use of existing
tools, which are based on bivalent logic and probability theory. The principal obstacle
is the nature of world knowledge. Reflecting the bounded ability of sensory organs,
and ultimately the brain, to resolve detail and store information, perceptions are
intrinsically imprecise. The imprecision of perceptions puts them well beyond the
reach of existing methods of meaning-representation based on predicate logic and
probability theory. What this implies is that new tools are needed to deal with world
knowledge in the context of search, deduction and decision analysis.

The principal new tool is based on the recently developed methodology of
computing with words and perceptions (CWP). The point of departure in CWP is the
assumption that perceptions are described in a natural language. In this way,
computing with perceptions is reduced to computing with propositions drawn from a
natural language, e.g., "If A/person works in B/city then it is likely that A4 lives in or
near B." A concept which plays a key role in CWP is that of precisiated natural
language (PNL). A proposition, p, in NL is precisiable if it is translatable into a
precisiation language. In the case of PNL, the precisiation language is the generalized
constraint /anguage (GCL). By construction, GCL is maximally expressive. One of
the principal functions of PNL is that of serving as a knowledge-description language
and, more particularly, as a world-knowledge-description language. In this context,
PNL is employed to construct what is referred to as epistemic (knowledge-directed)
lexicon (EL).

The BISC Initiative: Fuzzy Logic and the Internet (FLINT); Perception
based Information Processing and Analysis

This project is focused on the need for an initiative to design an intelligent search
engine based on two main motivations:

The web environment is, for the most part, unstructured and imprecise. To deal
with information in the web environment, we need a logic that supports modes of
reasoning that are approximate rather than exact. While searches may retrieve
thousands of hits, finding decision-relevant and query-relevant information in an
imprecise environment is a challenging problem, which has to be addressed. Another



less obvious issue is deduction in an unstructured and imprecise environment given
the huge stream of complex information.

As a result, intelligent search engines with growing complexity and
technological challenges are currently being developed. This requires new technology
in terms of understanding, development, engineering design, and visualization. While
the technological expertise of each component becomes increasingly complex, there is
a need for better integration of each component into a global model adequately
capturing the imprecision and deduction capabilities.

The objective of this initiative is to develop an intelligent computer system with
deductive capabilities to conceptually match and rank pages based on predefined
linguistic formulations and rules defined by experts or based on a set of known
homepages. The Conceptual Fuzzy Set (CFS) model will be used for intelligent
information and knowledge retrieval through conceptual matching of both text and
images (here defined as "Concept"). The selected query doesn't need to match the
decision criteria exactly, which gives the system a more human-like behavior. The
CF'S can also be used for constructing fuzzy ontology or terms related to the context
of search or query to resolve the ambiguity. Also the expert knowledge with soft
computing tools of Berkeley groups will be combined.
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