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[Abstract]

There exist three kinds of inference processes in the human problem-soiving, They
are deduction, induction and abduction [Kunifuji 85-2]. The research goal of the problem-
selving and inference group of ICOT is to tuild a problem-solving and inference support
system with such inference capabilities.

In the initial stage of the project, a ¥mowledge acquisition support sysiem was invas-
tigated in ICOT a:c a basic function of the knowledge base management system in the fifth
generation systems. The system is implemented in DEC-10 Prolog on DEC2080. To sup-
port deduetive and inductive inference-based knowledge acquisition, the system employs
two kinds of knowiedge acquisition functions, ie. knowledge assimilation and knowledge
accommedation (¢f. Fig. 1). Knowledge assimilation [Bowen 82, Mivachi 84, Kunifuji 85-1]
means the activity of adding new facts or rules to the knowledge base, without violating its
consistency. Knowledge accommedation [Kitakami 84-1, Kunifuji £5-1] means consistently
medifying the knowledge base, using model inference system [Shapiro 82], when adding new
correct facts or rules to it. In the knowledge accommodation process, given added facts or
rules are supposed to be absolutely true, while, in the knowledge assimilation process, given
knowledge base is supposed to be consistent. The essential problem in assimilaticn and ac-
commodation is to keep the entire knowledge base consistent and hopefully non-redundant.
The system can manage several types of knowledge acquisition functions, shown in Fig. 2,
Fig. 3, and Fig. 4 [Kitakami 284-2]. Notc that all functions are implemented by using
meta-programming technigues in Prolog.

In the intermediate stage of the project, the most attractive theme of the problem-
solving and inference group is te mechanize abductive inference. As a first step toward
mechanizing abduction, the authors are now building hypothesis generation and selection
system [Tsurumaki 85], which is similar to Theorist [Poole 85]. The experimental sys-
tem implemented in DEC-10 Prolog generates possible hypotheses from a set of tentative
hypothetical formulas and select one to form consistent explanations of given observations.
The differences between the authors’ system and Theorist are a: foliows: (1) Io our system,
hypothses are represented in the is-a hierarchical structure and for given observations, ap-
propriate hypotheses are derived based on that structure. On the other hand, in Theorist,
bypotheses are not supposed to have such structure. (2) If multiple possible hypotheses
are to be given by the system, our system asks pew observations to the user in order to
select one of such possible hypotbeses. The most important thing is that meta-programming
methodelogy enables the user easily to define the criteria of hypotheeis generation and selec-
tion mechanism, shown in Fig. 5. The above-mentioned characteristics mean that the
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system is “a workbench for thinking " of hypothesis generation and selection. The system,
demonstrated in Fig. 6, can solve an unknown jon identification problem.

The subjects for a future study are as follows: (a) establishing a logical approach to the
problem of hypothesis seiection, such as an algorithm for finding a query which discriminates
competing hypotheses [Seki 85] ; (b) integrating an analogical rezsoning function [Haraguchi
£5] to the system, which enlarges reasoning eapability in the system.
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Fig. 2 Given Knowledge Base for Object-level Acquisition
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Fig. 2 Object-level Koowledge Assimilation and Accommodation
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Fig. 4 Meta-level Knowledge Assimilation
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Fig. 3 Framework of Hypothesis Generation and Selection
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Fig. 6 Example of Ion ldentification Problem



