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ABSTRACT

In this paper, we propose the Fuzzy Neural
Controller with a Self-Organizing Map based on
the fuzzy relation neuron. The fuzzy rules
expressing the input-output relation of the system
are obtained by using the fuzzy relation neuron
and updated automatically by means of the
generalized delta rule. Also, the proposed method
has a capability to express the knowledge
acquired from the input-output data in form of
fuzzy inferences rules. The learning algorithm of
this fuzzy relation neuron is described. The
neural
controller is illustrated by applying it to a number
of test data sets.

effectiveness of the proposed fuzzy
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Fig. 1. a Fuzzy Relation Neuron Model
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® 1. #gdels 9 ¢ A
Table 1. (learning data and results)
Number X1 X3 yd y
1 1.0000 1.0000 9,0000 9.0000

1.0000 2.0000 6.2500 6.2501
1.0000 3.0000 5.4444 5.4435
1.0000 4.0000 5.0625 5.0633

1.0000 5.0000 4.8400 48397
2.0000 1.0000 11.6569 11.6568
2.0000 2,0000 8.4926 84922
2.0000 3.0000 75490 7.549

2.0000 4.0000 7.0980 7.0082
2.0000 5.0000 6.8341 6.8342
3.0000 1.0000 13.9282 13.9280
3.0000 2.0000 10.4462 10.4464
3.0000 3.0000 9.3966 9.3964
3.0000 4.0000 8.8926 88927
3.0000 5.0000 85969 8.5068
4.0000 1.0000 16.0000 16.0002
4.0000 2.0000 12.2500 12.2502
4.0000 3.0000 111111 111112
4.0000 4.0000 10.5625 10.5625
4.0000 5.0000 10.2400 10.2400
5.0000 1.0000 179443 17.9442
5.0000 2.0000 13.9582 13.9581
5.0000 3.0000 12.7406 127406
5.0000 4.0000 12.1527 12.1526
5.0000 5.0000 11.8066 11.8066

RN SEh bR Bve~aubaw®

B 2 Ya¥ vAdFEY FEG
Table 2. the value of parameter after the learning

symbol Wy, W, wy o
Ni¥
NE® | 08673 | 07343 | 9.1551 | 0.7562
NER | 10597 | 29522 | 49034 | 0.8337
Fr | 10117 | 48752 | 445931 0.8127
N4 31260 | 05762 | 145496 | 0.7942
NER | 28020 | 27010 | 95747 0.8832
NER | 29436 | 50871 | B863% | 0.8465
8. | 48408 | 05673 | 184786 | 0.7643
Nj 51133 | 28717 | 128411} 07895
NER [ 50202 | 49746 | 119524 | 0.8036
NIEF
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Fig. 3. the variation of the overall error and
the overall error after 200 iteration
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