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Generalized hierarchical hybrid fuzzy system and

its universal approximation
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Abstract: To avoid the rule-explosion in the fuzzy system, we introduce a real-number and unify the Mamdani fuzzy
system and the T-S fuzzy system to build a generalized hierarchical hybrid fuzzy system, and derive its mathematical
representation. Because of the good properties of square-piecewise linear functions, this type of fuzzy system still possesses
the universal approximation ability in the sense of integral norm. Simulation in an example shows that the generalized
hierarchical hybrid fuzzy system can avoid the rule-explosion problem.
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Table 1 The error of stochastic input number values

NO FEALH &/ m f(z1, 22, 23)/ m yo/ m w72 m
1 (-0.9, —0.9, —0.8) —0.72012293 —0.72012295 2.0 x 1078
2 (-0.8, —0.7,0.6) —0.83652405 —0.83652406 1.0 x 1078
3 0.5,0.4, —0.5) 0.94901247 0.94901244 3.0 x 1078
4 0.2, -0.3,0.3) —0.98971987 —0.98971993 6.0 x 1078
5 (-0.3,0.5, -0.2) 0.97368574 0.97368573 1.0 x 1078
6 0,0.6,0.4) 0.95440547 0.95440552 50 % 1078
7 (-0.7,0.6,0,7) 0.86042112 0.86042123  11.0 x 1078
8 (-0.5, -0.5,0.5) —0.93941306 —0.93941304 2.0 x 1078
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6 %5 iE (Conclusions)
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