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ABSTRACT

In this paper, fuzzy system modeling using new hierarchical structure is suggested for the complex and uncertain
system. The proposed modeling technique is to decompose the fuzzy rule base structure into the above-rule base and
the sub-rule base. By applying hierarchical fuzzy rules, they can be used efficiently and logically. Also, hieratical
fuzzy rules can improve the accuracy and the transparency of structure in the fuzzy system. The genetic algorithm is
applied for optimization of the parameters and the structure of the fuzzy rules. To show the effectiveness of the
proposed method, fuzzy modeling of the complex nonlinear system is provided.
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Table 2. Parameters of identified fuzzy model

parameters
DIemnuse consequence
0a ™y a3 "y (linear)
1 0.727 0.452 1.378 0.071 -0.3%4 -0.543 0.082
2 1.932 0.647 1545 -0.261 0.1456 0521 0.036
3 1.345 1.825 0.568 0.648 0.096 0.178 0.279
4 0.776 -0.158 2432 0.083 0.014 -0.041 -0.073
5 1.724 0.217 15629 -0.736 -0.66 0.015 -0.054
6 0.680 0.440 1524 0082 0.1262 -0.062 0.039
7 1.582 0518 16877 1.366 -0.001 0.053 -0.009
8 0.881 0.045 1429 -1.616 0.028 -0.104 -0.059
9 0616 0.069 1.793 0.074 0.063 -0.056 -0.024
10 1337 0.837 1777 -0.227 -0.030 0.046 0.022
11 1.061 -0.706 2150 -1.867 0.0893 0.013 -0.128
12 1.456 -0.753 2214 -2.807 -0.129 0.010 0.183
13 2.042 ~0.419 1519 0.4742 -0.008 -0.022 0.025
14 1.695 0.307 0517 -0.541 0.035 0011 -0.051
15 1.661 0.302 1.437 -0.054 -0.027 0.003 0.019
16 1457 -0.442 1.496 0.074 0.022 ~0.003 -0.015
17 0.940 0421 0.842 0.470 -0.002 -0.004 -0.003
18 0.729 0.130 0.392 1.740 0.073 0.012 0.032
19 0.675 1.104 0.7914 -0.298 -0.026 0.006 0.033
20 0.763 -0.278 0548 0.476 -0.004 0.011 -0.017
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Fig. 2. Input u(k), unforced system g(k), and plant output y(k)
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