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ABSTRACT

The mechanical stabilities and water-flow properties around the rock mass are valid
from a model in designing of the high-level radioactive wastes final disposal. For
modeling, it is necessary to obtain the properties of the discontinuities in the rock mass.
The geologists survey discontinuities from the rock mass manually, then the qualities of
the obtained properties are depending on the skill of the geologist. It is therefore
necessary to optimize and standardize the surveying method. The three-dimensional
point cloud is focused on the optimization and standardization of the surveying, recently.
However, all the developed method to obtain discontinuities processes point clouds
manually or semi-automatically using some tools. Therefore, we developed the Variable-
Box Segmentation algorithm (VBS) to estimate planes from point cloud automatically.

The VBS has three processes: first segmentation, second segmentation and combining.
The box suited to the surface shape are obtained through these processes, and after that
suitable planes are estimated. The estimated planes are compared with planes estimated
using DiAna, the semi-automatic method. The result of comparison shows that the VBS
planes are more similar to planes estimated manually than the DiAna planes.

Next, we tried to discriminate the estimated planes between discontinuity and
excavated plane using four hand-craft surface features, fractal dimension, arithmetic
average roughness, maximum height roughness and roughness length, through the
Support Vector Machine (SVM). However, the precisions, recalls and F values are not
appropriate to practical application. We therefore obtained features automatically using
AlexNet, a Convolutional Neural Network. The recalls are higher than the recalls of the
hand-craft features.

In the future, the three-dimensional point clouds are obtained from the rock mass and
the discontinuities are obtained automatically using the VBS algorithm developed in this
research. The surveying of the rock mass will be optimized and standardize by VBS and

1t will support the construction of the high-level radioactive wastes repository.
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