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Nonlinear Process Modeling Using Hard Partition—based
Inference System

Keon—Jun Park*, Yong—Kab Kim=*
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Abstract In this paper, we introduce an inference system using hard scatter partition method and model the
nonlinear process. To do this, we use the hard scatter partition method that partition the input space in the
scatter form with the value of the membership degree of 0 or 1. The proposed method is implemented by
C-Means clustering algorithm. and is used for the initial center values by means of binary split. by applying
the LBG algorithm to compensate for shortcomings in the sensitive initial center value.
Hard-scatter—partitioned input space forms the rules in the rule-based system modeling. The premise
parameters of the rules are determined by membership matrix by means of C-Means clustering algorithm. The
consequence part of the rules is expressed in the form of polynomial functions and the coefficient parameters
of each rule are determined by the standard least-squares method. The data widely used in nonlinear process
is used to model the nonlinear process and evaluate the characteristics of nonlinear process.

Key Words : Inference Systems, Hard Scatter Partition, C-Means Clustering Algorithm, LBG Algorithm,
Nonlinear Process Modeling
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[Table 1] Performance index for 2 input system
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[Fig. 2] Membership matrix and scatter partition
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[Table 1] Average and standard deviation of

Performance index (20 times)

(a) C-Means clustering algorithm

Average STD
Rule PI E Pl PI E Pl
2 | 0021 | 0334 | 000011 | 0.00267
3 | 0020 | 0337 | 000028 | 0.00128
4 | 0018 | 0332 | 000080 | 0.01307
5 | 0017 | 0342 | 000101 | 0.02714
6 | 0016 | 0330 | 000094 | 0.02455
7 | 0014 | 0312 | 000114 | 0.01695
8 | 0014 | 0311 | 000100 | 0.01699
9 | 0013 | 0376 | 000073 | 0.11528
10 | 0012 | 0336 | 0.00061 | 0.05218
(b) LBG algorithm
Average STD
Rule PI E Pl PI E_PI
2 | 0021 | 0335 | 000008 | 0.00305
3 | 0020 | 0337 | 0.00010 | 0.00161
4 | 0018 | 0357 | 000026 | 0.00889
5 | 0016 | 0313 | 000056 | 0.03164
6 | 0015 | 0309 | 000073 | 0.02173
7 | 0014 | 0317 | 000108 | 0.01636
8 | 0013 | 0315 | 000022 | 0.00773
9 | 0012 | 0301 | 0.00062 | 0.01067
10 | 0012 | 0310 | 0.00073 | 0.02170
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