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Development of a window-shifting ANN training method for
a quantitative rock classification in unsampled rock zone

Hyu-Soung Shin, Young-Cheul Kwon

Abstract This study proposes a new methodology for quantitative rock classification in unsampled rock zone, which
occupies the most of tunnel design area. This methodology is to train an ANN (artificial neural network) by using
results from a drilling investigation combined with electric resistivity survey in sampled zone, and then apply the
trained ANN to making a prediction of grade of rock classification in unsampled zone. The prediction is made at
the center point of a shifting window by using a number of electric resistivity values within the window as input
reference information. The ANN training in this study was carried out by the RPROP (Resilient backpropagation)
training algorithm and Early-Stopping method for achieving a generalized training. The proposed methodology is then
applied to generate a rock grade distribution on a real tunnel site where drilling investigation and resistivity survey
were undertaken. The result from the ANN based prediction is compared with one from a conventional kriging method.
In the comparison, the proposed ANN method shows a better agreement with the electric resistivity distribution
obtained by field survey. And it is also seen that the proposed method produces a more realistic and more
understandable rock grade distribution.

Keywords: artificial neural network, the window-shifting ANN training method, drilling investigation, electric resistivity
survey, unsampled zone, rock classification
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