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Abstract In fuzzy modeling for nonlinear process, the fuzzy rules are typically formed by selection of the
input variables, the number of space division and membership functions. The Generation of fuzzy rules for
nonlinear processes have the problem that the number of fuzzy rules exponentially increases. To solve this
problem, complex nonlinear process can be modeled by generating the fuzzy rules by means of fuzzy division
of input space. Therefore, in this paper, rules of non-fuzzy inference systems are generated by partitioning the
input space in the scatter form using HCM clustering algorithm. The premise parameters of the rules are
determined by membership matrix by means of HCM clustering algorithm. The consequence part of the rules is
represented in the form of polynomial functions and the consequence parameters of each rule are identified by
the standard least-squares method. And lastly, we evaluate the performance and the nonlinear characteristics
using the data widely used in nonlinear process. Through this experiment, we showed that high-dimensional
nonlinear systems can be modeled by a very small number of rules.

Key Words : Non-Fuzzy Inference Systems, Hard C-Means Clustering Algorithm, Scatter Partition of Input
Space, Rule Generation, Nonlinear Characteristics
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[Table 1] PI for 2 input system

EREN IS Type PI E_PI
Iz 1 3.459 4.104

5 Iz 2 0.022 0.335
Tz 3 0.022 0.337

TZ 4 0.022 0.347

Tz 1 1.671 2.161

5 Iz 2 0.021 0.346
Iz 3 0.020 0.339

1z 4 0.021 0.354

Iz 1 1.054 1.706

A Iz 2 0.020 0.347
3z 3 0.018 0.337

Iz 4 0.019 0.350

Iz 1 1.026 1.747

> Iz 2 0.018 0.347

Tx 3 0.016 0.324
x4 0.017 0.346
Tz 1 0.898 1.857
p T2 0.019 0.341
T3 0.015 0.352
7z 4 0.016 0.344
T2 1 0.825 1.957
. T2 0.016 0.327
Tz 3 0.014 0.309
x4 0.015 0.325
Tz 1 0.713 1.460
g T2 0.018 0.302
Tx 3 0.013 0.300
x4 0.015 0.302
T2 1 0.803 1.673
9 T2 0.017 0.330
T3 0.013 0.374
T 4 0.016 0.329
T2 1 0.623 1.379
10 T2 0.016 0.300
Tz 3 0.010 0.338
x4 0.014 0.311
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[Fig. 14] Input-output space (4 clusters)
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[Fig. 12] Input-output space (2 clusters)
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[Fig. 15] Input-output space (5 clusters)
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[Fig. 13] Input-output space (3 clusters)
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[Fig. 16] Input-output space (6 clusters)
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[Fig. 171 Input-output space (7 clusters)
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[Fig. 18] Input-output space (8 clusters)
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[Fig. 19] Input-output space (9 clusters)
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[Table 2] PI for 6 input system

ZAH £ Type PI E_PI
Tz 1 3.5586 4.815
) T2 0.0146 0.185
Tx 3 0.0090 0.178
% 4 0.0095 0.242
T2 1 19112 2.902
3 T2 0.0137 0.203
+x3 0.0047 1.547
TZ 4 0.0064 0.366
Tx1 2.1242 3.058
4 Tx 2 0.0119 0.243
+x3 0.0027 1.494
Tx 4 0.0042 5.820
Tz 1 1.8754 3.055
T2 0.0111 0.192
> = 3 0.0011 3.069
T4 0.0025 5202.400
T2 1 1.3705 2.713
p Tx 2 0.0093 0.226
+x3 0.0003 32.801
TZ 4 0.0018 142.372
Tx1 1.4659 2.721
5 Tx2 0.0093 0.260
+x3 0.0004 7.327
Tx 4 0.0011 0.923
Tz 1 1.4655 2.632
g T2 0.0082 0.226
Tx 3 2.8251E-17 23.430
x4 0.0007 5.415
T2 1 1.2586 2.521
9 Tx 2 0.0089 0.199
+x3 2.83E-17 52.315
TZ 4 0.0003 6.059
Tx1 1.2740 2.532
10 Tx 2 0.0087 0.185
+x3 4.5155E-18 24.049
Tx 4 0.000099 48.026
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