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Abstract

Robust design considers the performace variation
due to the manufacturig tolerances, deterioration, and
environmental factors, and applies parameter design to
reduce the output sensitivity to these noise factors.
Taguchi method has been an effective tool for quality
engineering. However, the optimum prediction using
the additive model is liable to parameter interactions,
and the parameter combination is restricted to the
factorial levels. Also, the use of outer orthogonal array
to estimate the S/N ratio will incur high controlling
costs in engineering optimization. This work proposes
a single experimental design for all the system factors,
and applies the orthogonal array experiments to train a
neural network model to simulate the system response.
The network is then applied to the calculation of the
S/N ratio from an outer OA, which greatly reduces the
number of experiments and the experimental cost in
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the parameter level control. However, the number of
training samples is limited due to the use of
orthogonal array experiments, which might jeopardize
the generality of the simulate network model. The
optimum from the direct search of the network model
using GA might beome doubtful. In light that the
prediction accuracy of the model is likely limited to
the neighboring space of the training samples, this
paper proposes the Reliable Radius using Fuzzy
inference to restrain the search space of the genetic
algorithm (GA) in the network model. The optimum
searched in the reliable regional network model is
reintroduced to retrain the network model that
continues to envolve until a global optimum is
obtained. The proposed scheme can greatly reduce the
controlling cost in experiments and increase the
sampling efficiency, which is particular useful in
engineering applications.

Keywords: Neural Network, Genetic algorithm,
Fuzzy Inference, Engineering
Optimization, Robust Design
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