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AR X 4F 3t R B2 4 M (Formal Concept Analysis, FCA)
ERTHMABWHET ZHTTEANART A NAHRXE R
VESLmRAAUER IERHT EANKIT., FCA RN A% ¥
A8 EETENEARHARBA M BALE"HNE F A
R NTIHRTEFEREMAKELS N RLE T EW
Hurfp A, FCAWETERBRAENRT A H XK & (formal
context) #y 3 3 ¥ % B R M A (formal concept) A & # A B &
ZHWER R MU IABELSA TRAEEN—BAH
(concept lattice), MABR MR RAAWRTHE. EEXZE
ARTE: O NBEEFTREBAS. 5EEETRItNELK
Tt 7 EFE . FCARABRARTEBEINWER BEBE
BENEEIRAHA—2RNE, ©Q A% RLER
HYRFEA, L RER XKANKI. &4 HE R
¥ EX WebfnpRIEFEME.
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Abstract

Our researches aim at construction method of concept
lattices in Formal Concept Analysis ( FCA), and the
presentation model of knowledge similarity based on formal
context kernels. FCA is a field of applied mathematics based
on the mathematization of concept and conceptual hierarchy.
Thereby it activates mathematical thinking for conceptual
data analysis and knowledge processing. The major content in
FCA is to extract formal concepts and connections between
them from data in form of formal context so as to form a
lattice structure of formal concepts. Concept lattices have
been regarded as perfect abstraction of knowledge system.
There are two significant aspects. First, the results of data
analysis are concepts instead of data themselves. Differing to
traditional data analysis methods based on statistics, FCA
obtains knowledge view which is higher level of
representation of data. Second, concept lattices provide
better foundation for knowledge processing, such as
association rule discovery, intelligent search engine, semantic
Web and natural language processing.

One of important issues in FCA is construction of concept
lattices. So far, there are two kinds of algorithms for concept

lattices constructing, = batch algorithms and incremental
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algorithms. However, most of the researches dedicated to
build concept lattices directly from contexts. Rare research
papers were published in addition to [ 5] which give out some
brief descriptions on exploiting the relations between contexts
to generate concept lattices. ;

In this dissertation, five emphases are placed on the
development of the methods including,

1. A novel method of isomorphic generating of concept
lattices based on nth-order context kernels, of which the
central idea is that an arbitrary context K can be split onto
subcontexts in smaller size of order, then, for every
subcontext K;, there exists a isomorphic context H; in the
kernel with the same order as Ki, and concept lattice B(K;)
can be yielded in terms of B(H;), and finally, the result
B(K) can be reconstructed from B(K;).

2. Equivalent class algorithm, a rapid algorithm for
context isomorphism detecting, which is to determine
‘whether a context can be transformed into another one by
exchanging rows or columns, and focuses on finding out rapid
algorithm of context transform.

3. Notion of nth-order context kernel and an algorithm
for kernel calculating. An nth-order context kernel is a set of
contexts with n attributes, and all elements in it are reducible
and are not isomorphic to each other as well. The kernel is
used to ensure that every subcontext of a context is isomorphic
to one in the kernel so that the lattices of subcontext can be
generated from corresponding lattices of kernel elements.

=————1fn.2
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The theorem proposed in Chapter 4 guarantees that almost
half of amount of large contexts in B (n) need not be scanned
in the process for kernel calculating. Context kernel can be
regarded as a foundation model to expressing new knowledge
by using limited meta knowledge.

4. An interactive model based on concept lattices
visualizing in three-dimensional space. The concept lattices
visualizing includes not only the development of three-
dimensional lattices display, which allows users to rotate,
fold/unfold lattice, to and detail information checking, but
also interactive user interfaces.

5. A software toolkit system, IsoFCA (Isomorphism
FCA), based on concept lattices isomorphic generating.
Functions implemented include nth-order context kernel
construction, context reduction, context decomposition,
context isomorphism determination, Godin algorithm
improvement, concept lattice isomorphic generation and
lattice parallel reconstruction.

Isomorphic generating of concept lattices is a significant
method to yield lattices with great practical value. First of
all, the method provides a different way to obtain concept
lattices from conventional algorithms. Second, the context
kernel is a distributed semantic model in knowledge
processing. Last, knowledge similarity can be described with
the model in knowledge learning, and a knowledge system
can be much more easily expressed by the similarity of
another knowledge system. The procedure is performed in

8 4——=
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IsoFCA.
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