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Abstract.  For estimating discontinuities of a rock mass 
from point cloud (LiDAR) data, an algorithm called Di-
Anahas been used. It obtains a fracture plane from the 
valid point cloud inside a cubic bounding box. In DiAna, 
to extract the valid point cloud from the cubic bounding 
box, DiAna has to determine the threshold value to re-
move noises. It seems that this manual operation is hard 
work for long tunnels. To improve this manual operation, 
we devel-oped Variable-Box Segmentation (VBS) method 
for LiDAR data recorded from a tunnel. VBS has three 
processes, i.e., rst segmentation, second segmentation, 
and combining. During the rst segmentation, the point 
cloud is segmented into large bounding boxes and noise 
is removed. During the second segmentation, each box is 
divided into nine sub-boxies. Planes are estimated from 
point cloud data inside each sub-box. During combining, 
sub-boxies containing similar planes are joined. VBS was 
examined using LiDAR data including three sets of major 
discontinuities. Estimation results from VBS was com-
pared with the reference planes decided from geological 
sketch. Results showed that similarity between reference 
planes and planes determined by VBS algorithm seems 
to be enough to nd discontinuities from fractured 
planes.. 
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Figure 1. VBS algorithm. First, segment into a large box 
and remove noise (upper, red box). Next  
segment into nine sub-boxes a–i (lower left, 
sub-boxes). Finally, combine sub-boxes to 
produce suitable planes, e.g. j, k and l (lower 
right, purple, blue or green boxes). 

1 VBS Algorithm 

Figure 2. The images show planes for discontinuity 1. 
Upper and lower panels are the reference 
planes and those of planes determined by VBS 
algorithm. Color shows each planes. Red 
frames show the discontinuity. 

2 Examination and Results 
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Figure 3. Average cosine distances with its standard  
deviation between reference planes and 
planes determined by VBS algorithm for three 
fracture discontinuities. discontinuity1: 0.9700 
± 0.0617, discontinuity2: 0.9631 ± 0.0929,  
discontinuity3: 0.9020 ± 0.1942. 

3 Conclusion 
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