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A Fast Learning Algorithm for Fuzzy Membership Functions

Akira Maeda Ryuko Someya Motohisa Funabashi
Systems Development Laboratory, Hitachi, Ltd.
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One of the most time-consuming procedures in developing fuzzy applied systems
is to determine the shapes of membership functions. In this paper, a fast
supervised learning algorithm for fuzzy membership functions is described. In
order to achieve high throughput, the fuzzy inference procedure is represented
by a computational flow network and output error is backpropagated through the
network to efficiently calculate partial derivative coefficients. In our simu-
lation experiment, the proposed algorithms runs about 40 times faster than a
direct nonlinear optimization algorithm.
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if %, is small and x. is medium then y is medium
if x, is large and x- is small then y is large (1)
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small medium medium

large small

Rule 1: if x; is small and x, is mediun
then y 1s medium

Rule 2: if x;is large and xy is small
then y is large
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output of fuzzy inference
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