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Bidirectional Transformation of Knowledge between
Cases and Rules with Applications to Sentence Segmentation in

Japanese-Braille Translation

SATOSHI ONO,t EMIKO SUZUKI, 't KAZUO MIYASHITAT
and SEIICHI NISHIHARA'

In case-based reasoning, a large case base copes with various exceptional situations; however,
its computational cost necessary to apply knowledge increases in proportion to the number
of cases. Inductive learning is known to reduce the amount of knowledge losing partly the
case’s faculty for exceptional situations. In this paper, we propose a new method which makes
use of both cases and rules, where the knowledge base is optimized by bidirectional transfor-
mation between cases and rules to fit in with problem’s property. Especially, our method is
effective for interactive systems because it enables incremental learning preserving the bal-
ance between accuracy and efficiency of reasoning. The method is applied to the sentence
segmentation problem in the Japanese-to-Braille translation, whose experimental simulations

show the effectiveness of our method.
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Fig.1 The functional structure of the proposed method.
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Table 1 The attributes and the number of values per
attribute.
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Table 2 Comparison as for parameter V;.
Vi_,,| 000 000000 Vi_,| OO0 000000
V3_6 (%) (msec) Vz_g| (%) (msec)

1,1 [93.2(0.4) 4.0 (1.0) 3,3 |93.8 (0.7) 10.5 (0.8)
2,1 [94.1 (0.3) 7.3 (0.5) 4,1 [93.6 (0.4) 9.3 (0.6)
2,2 |94.5 (0.3) 8.9 (0.6) 4,2 [93.7 (0.6) 10.3 (0.2)
3,1 |93.7 (0.4) 9.0 (0.5) 4,3 [93.2 (1.1) 10.8 (0.4)
3,2 |94.2 (0.5) 9.8 (0.4) 4,4 [93.1 (1.1) 10.9 (0.4)
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Fig.4 Experimental results on granularity.
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Table 3 The methods compared with our method.
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Table 4 Comparison on knowledge transference methods.

00 (D00 (%) 000000 (msec)
001 | 945 (0.3) 8.9 (0.6)
002 | 96.4 (0.1) 16.0 (0.4)
003 | 96.8 (0.1) 12.2 (0.6)
000 | 97.0 (0.1) 14.8 (0.3)
004 | 94.3(0.1) 7.2 (0.3)
005 | 95.5(0.2) 10.8 (0.4)
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Fig.5 Experimental results on accuracy.
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Table 5

00 [ 000 (%) 000000 (msec)

ooo | 97.0 (0.1) 14.8 (0.3)
CBR | 97.5 (0.1) 202.4 (0.6)
RISE | 94.0 (0.1) 6.8 (0.5)
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Fig.6 Experimental results on accuracy.
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Fig.7 Experimental results on knowledge applying time.
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