Matrix-Based Intelligent Inference Algorithm
Based On the Extended AND-OR Graph

Kun Chang Lee
Sung Kyun Kwan University
(Tel) 760-0505, (Fax) 745-4566

leekc @yurim.skku.ac.kr

Hyung Rae Cho

Kyung Sang National University
Department of Industrial Engineering

Abstract

The objective of this paper is to apply Extended AND-OR Graph (EAOG)-related
techniques to extract knowledge from a specific problem-domain and perform analysis in
complicated decision making area. Expert systems use expertise about a specific domain as
their primary source of solving problems belonging to that domain. However, such expertise
is complicated as well as uncertain, because most knowledge is expressed in causal
relationships between concepts or variables. Therefore, if expert systems can be used
effectively to provide more intelligent support for decision making in complicated specific
problems, it should be equipped with real-time inference mechanism.

We develop two kinds of EAOG-driven inference mechanisms-(1) EAOG-based forward
chaining and (2) EAOG-based backward chaining. and The EAOG method possesses the
following three characteristics,

l. Real-time inference: The EAOG inference mechanism 1s suitable for the real-time
inference because its computational mechanism is based on matrix computation.

2. Matrix operation: All the subjective knowledge is delineated in a matrix form, so that
inference process can proceed based on the matrix operation which is computationally
efficient,

3. Bi-directional inference: Traditional inference method of expert systems is based on
either forward chaining or backward chaining which 1s mutually exclusive in terms of
logical process and computational efficiency. However, the proposed EAOG inference

mechanism is generically bi—-directional without loss of both speed and efficiency.
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