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Abstract

This study applies a soft computing based
optimization methodology, the Evolutionary Regional
Neural network with Genetic Algorithm, (ERNGA), to
the parameter optimization for the injection molding
of light guides. A high frequency induction heating
coil is applied to control the surface temperature of
mold insert to improve the transcribing property of
microfeatures. To reduce the number of simulation,
the proposed scheme first establishes a neural network
(NN) model from a small experimental design to
simulate the system response, and searches for the
model optimum using genetic algorithm (GA).
Because the prediction accuracy of NN is likely
restricted to the neighboring space of training samples
especially for a complex system with limited samples,
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this work sets up a fuzzy reasoning for the prediction
reliability of the NN model to guide the evolutionary
search of GA for a quasi-optimum. The verification of
the provided optimum is added to the learning samples
to retrain the evolving model, and the process iterates
until the reach of convergence. The design of a 2-inch
light guide with micro V-grooves is used to illustrate
the application of the proposed methodology, and to
compare with Taguchi method. Converged optimum is
reached at 12 iterations with an outstanding feature
transcribing ratio of 92%, which demonstrates the
design efficiency.

Keywords: Light guide, Induction Heating, Injection
Molding, Neural Network, Genetic
Algorithm, Fuzzy Logics
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