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Abstract In this paper, we propose the fuzzy neural networks based on fuzzy c-means clustering algorithm.
Typically, the generation of fuzzy rules have the problem that the number of fuzzy rules exponentially increases
when the dimension increases. To solve this problem, the fuzzy rules of the proposed networks are generated by
partitioning the input space in the scatter form using FCM clustering algorithm. The premise parameters of the
fuzzy rules are determined by membership matrix by means of FCM clustering algorithm. The consequence part
of the rules is expressed in the form of polynomial functions and the learning of fuzzy neural networks is
realized by adjusting connections of the neurons, and it follows a back-propagation algorithm. The proposed
networks are evaluated through the application to nonlinear process.

Key Words : Fuzzy Clustering Algorithm, Fuzzy Neural Networks (FNNs), Nonlinear Process, Rule Generation,
Scatter Partition of Input Space
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[Fig. 1] Structure of the proposed networks
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[Fig. 2] Input space (2 clusters)
(a) Membership matrix (b) Scatter partition
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[Fig. 31 Input space (3 clusters)
(a) Membership matrix (b) Scatter partition
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[Fig. 4] Input space (5 clusters)
(a) Membership matrix (b) Scatter partition

[Fig. 51 Input space (10 clusters)
(a) Membership matrix (b) Scatter partition
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[Table 1] PI for 2 input system

Er = Type PI E_PI

&1 2578 2241

2 Tz 2 0.025 0.366

Iz 3 0.025 0.398

Iz 1 1.126 1.434

3 TR 2 0.024 0.360

Tz 3 0.024 0.371

Tz 1 0.698 1211

5 ) 0.022 0.357

Jz 3 0.020 0316

FZ 1 0.502 0.991

10 ) 0.034 0.413

Iz 3 0.023 0.343
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[Fig. 6] Learning process (2 inputs)
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[Fig. 71 Model output (2 inputs)
(a) Training data (b) Testing data
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[Table 2] PI for 6 input system

SeaE 5 Type PI E_PI
T2 1 2.776 2.991

2 T2 2 0.040 0.228
+x 3 0.047 0.227

Tx1 1.869 2.071

3 =) 0.039 0.284

Tx 3 0.043 0.288

T 1 1.199 2.046

5 T2 2 0.035 0.243
Tx3 0.037 0.260

Tx1 0.864 1.730

10 FzZ2 0.052 0.340
Tx 3 0.036 0.249
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[Fig. 8] Learning process (6 inputs)
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[Fig. 91 Model output (6 inputs)
(a) Training data (b) Testing data
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[Table 3] Comparison of the number of rules
(a) 2 inputs

7]& Alore
MEs+ | w84 | 2284 | 79+
2 4 2 2
3 9 3 3
4 16 5 5
5 25 10 10
(b) 6 inputs
7]& Alore
MEs & | w8+ | 2e2d+ | 78+
2 64 2 2
3 729 3 3
4 4,096 5 5
5 15,625 10 10
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