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Fundamental study on pattern recognition for encineering geology
-- Approach using neural networks --

Up to now, tunnel cutting face evaluations have been inconsistent
with empirical knowledge. Nonetheless, utilizing subjective views as
well as empirical data is effective from an engineering viewpoint, so we
studied mechanisms for making tunnel cutting face evaluations and
selecting the pattern of tunnel support using professional engineers’
empirical data. We decided to utilize neural network technology by
artificially reproducing empirical data on computers since tunnel cutting
face evaluation problems are simply pattern recognition problems.
Using this technology, the back-propagation method is commonly used for
pattern recognition. However, this method has some disadvantages,
“such as falling into a Iocal minimum.

In this study, we traced back to the perceptron, which no longer
attracts attention, and found that the disadvantages of the back-
propagation method can be solved by modifying it. This new modified
method, the two-point separation method, enables learning all teacher
data and obtains a relatively high coefficient of correlation G.e., 0.753) for
unknown data. This method is superior to the back-propagation method
as it resolves the problems of the latter (e.g., falling into a local minimum).
For this reason, this method will become simpler and more convenient for
an expert in tunnel construction to use in seeking a solution than the
back-propagation method of trial and error. Above all, this is an
important result since no algorithm has enabled complete linear
separation based on the extension of the perceptron. Thus, engineers can
now evaluate cutting faces themselves, provided that values to be
evaluated are input as teacher data. We have thus proposed a
mechanism that enables successful evaluation based on professional
engineers’ empirical data.

This paper proposes a method to solve the pattern recognition
problem for engineering geology using neural networks.
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