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An Integrated Reasoning Method Using Rules and Cases

HiroYOsHI WATANABEt and KENZO OKUDAft

Since both of the rule-based reasoning (RBR) and the case-based reasoning (CBR) have
their own advantages, a number of methods for combining RBR and CBR have been proposed
in the literature. In this paper, we propose a tighter combination method instead of a loose
combination method which switches to another reasoning method when one reasoning method
fails. The proposed method can select rules or cases for each sub-problem by representing
rules and cases in the same form, saving them to the same knowledge-base and performing
reasoning processes by one engine. The simulations in the domain of electric power systems
show that our method performs a flexible reasoning, while supplementing the lack of rules
by using cases, or vice versa. It is also demonstrated that the proposed method reduces the
processing time drastically compared with a loose combination method, which switches to
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RBR when CBR fails.
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Fig. 1 Similarities between RBR and CBR.
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Fig. 2 Reasoning processes.
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Fig. 3 An algorithm of the problem solver Solve(goal,
pframe).
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Fig. 4 An algorithm of the inference engine Infer(goal,
pframe).
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connect-point: (retrieve) @
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V.4
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H5 LAY HEEEBINNEIZ B 2L — L OF
Fig. 5 An example of a rule for fault restoration in
electric power systems.
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Subsystem C

Subsystem A b-1 b-4
é bk-1 bk-4__105mw)
b-9 N b-138
N

Subsystem D1
b-

L-x: name
N N: load(Mw)

W7y s Subsystem B1

6 MEETLESRK
Fig. 6 Target subsystems.
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(b) config2

7 configl 5 £ U config2 MR
Fig. 7 System configurations of configl and config2.
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Table 2 Comparison of reasoning methods.

Heamik EEMORIN (%) | AERMO TS (s)

RBR 100.0 119.2

CBR 38.0* 5.7
CBR+RBR 98.0 78.5
INTERCARE 72.0 9.7

* AL R A T E A I L AT E R,

|3 PEN LRI T KB R
Table 3 Experimental results for standard system
configurations.

Hamik BAMOBG (%) | BAERMOEY (s)

RBR 100.0 116.0
CBR+RBR 95.0 5.4
INTERCARE 95.0 5.4
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