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Table 1 Distance between centroids of clusters

cluster number 2 3 4 5 6 7

distance 289.02130.82(29.8%|11.4%| 6.9°

8 9 10 11 12 1

8.0% | 5.82 [10.0%] 5.3% | 7.4
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Table 2

Recognition rate (%) of each NN composing NARA
(TRD: training data,

UTD: untraining data)

NARA1 | NARA2
TRD: UTD| TRD! UTD
NNpen | 99.6 1 98.2 S48 NARAL
NN, 98.7 1 97.1 |S41¢ NARAL
NN, 98.1:95.6 |
NNpem : 99.9 1 98.2
NN, 98.6 ¢ 95.6
NN, 98.4:96.1
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Fig.6 Production type NARA system
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Table 3 Error rate of fuzzy logic and two-value logic

( FL: fuzzy logic 2L: two-value logic )

NARA1 NARA?2
FL | 2L FL | 2L

training data 1.6% | 1.5% | 1.4% | 1.5%

untraining data 3.9% 4.2% | 3.9% 4.1%
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Table 4 Error rate of each model
ordinary NN NARA1 NARA?
training data 2.2% 1.6% 1.4%
untraining data 4.6% 3.9% 3.9%

Table 5 Model sizes of neural networks that compose each model

unit number of

input layer hidden layer output layer
ordinary NN 6 22 3
L NNy 6 9 2
NARA1 | NN, 6 13 8
i NN, 6 17 7

i NNnem same as same as same as

i NN, NARA1 NARA1 NARA1
NARA2 | NNpem 6 15 2
. NN, 6 13 7
. NN, 6 13 5
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816

FICHEREZEIEL L EEZ 6N M, ZHIINN
L7 7Y 4 iR L OBMALEMIC BT 540K
WTHhs P,
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Table 6

Analysis of misrecognition of each model

(a) When NARA1 is used instead of an ordinary NN,

the error number has been
reduced gnewly added| unchanged

training data 18 8 18

untraining data 32 20 44

(b)When NARA? is used instead of an ordinary NN,

the error number has been
reduced: newly added|unchanged

training data 22 i 9 14

untraining data| 33 § 22 43
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