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Design Optimization Using Fuzzy
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National Taiwan University of Science and
Technology
* Department of Mechanical and Automation
Engineering, National Kaohsiung First
University of Science and Technology

Abstract

The optimization cost is the number of
experimental samples. For economic reasons, we would
like to reduce the number of samples for optimal design.
The fuzzy-neural network with genetic algorithms
(FUNGA) is used for optimization search. The sampling
scheme adopts orthogonal arrays to reduce the number
of sample. Two experimental arrays are used as the
training and testing samples to obtain the response
surface. But the experimental samples decrease the
model accuracy due to less number of experiments. For
the characteristics of simulated network, the prediction
precision would be worse if the simulated points are
farther away from the training samples. Furthermore,
the precision of extrapolation points is worse than that
of interpolation points. In order to incorporate the
network characteristics, this study applies the fuzzy
reliability to restrict the searching domain of GA. The
restricting scheme is dynamically adjusted from the
prediction errors. The searching domain will be
expanded if the prediction errors are small and will be
farther restricted if the errors are large to improve
searching efficiency. The application of a benchmark
numerical example that proposed methodology is
effective and to robust the optimization problems with
limited number of initial samples.

Keywords: Optimal Design, Fuzzy-Neural Network
with Genetic Algorithms (FUNGA), Reliability, Genetic
Algorithms
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