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Abstract

This paper proposes a new neuro-fuzzy system that is fast trained by evolution strategy and
describes application results of the proposed system to nonlinear system identification to show its
usefulness. As training methods of neuro-fuzzy systems, modified error back-propagation
algorithms and genetic algorithms have been used so far. However, the former has some drawbacks
such as long training time, falling to local optimum, and experimental selecting of learning rates and
the latter has difficulty in precise searching solutions because genetic algorithms represents
solutions as genotype individuals. The evolution strategy we used can do precise search because its
individuals are represented as phenotype real values, it seldom falls into a local optimum, and its
training speed is faster than error hack-propagation algorithms. We apply our neuro-fuzzy systems
to nonlinear system identification. It was found from experiments that training speed is fast and the
training results were considerably good.
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Fig. 1. Overall structure of neuro—fuzzy system.
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Table 1. Parameters of neuro-fuzzy system.
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Fig. 3. Example of initial membership functions.
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Fig. 4. Experimental results of system 1.
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Fig. 5. Experimental results of system 2.
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