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A Simple Hierarchical Fuzzy Controller
Moon G. Joof, and Jin S. Lee}
tResearch Institute of Industrial Science and Technology
{Pohang University of Science and Technology

Abstract In this paper, a simple hierarchical fuzzy
inference system using structured Takagi-Sugeno type
fuzzy inference units(SFIUs) is proposed. The number
of fuzzy rules of the proposed HFIS is minimum in the
sense of that only the number of partitions of each system
variables, not of intermediate outputs of layered fuzzy
controllers, are concerned. And resulted number of fuzzy

rules is a summation of partition in each system vari-
" ables. Gradient descent algorithm is used for adaptation
of fuzzy rules. The ball and beam control is performed
in computer simulation to illustrate the performance of
the proposed controller.
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1% 4: Outputs r{t) of the closed loop ball and beam
system using the proposed HFIS and four initial condi-
tions after 1000 epochs learning with 7 divisions in each
condition variables, solid : desired, dashed
sult

: control re-

1% 5: RMS error
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