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ABSTRACT

This study selected two test sites for 3D laser scanning to verify the method of fuzzy clustering
in obtaining attitudes of outcrops. Compared to traditional measurement of attitude, this method has
advantages of rapid and remote measurement, and can remove the risk of climbing steep rockslope.
This study firstly use 3D scanner to scan the surfaces of outcrops, and obtain spatial coordinates of
point clouds. The Fast Radial Basic Function is then applied to interpolate and convert the point
clouds into a set of triangular grids. Using the plane equation, the unit normal of each grid can be

calculated. Finally, the fuzzy clustering algorithm is applied to classify the attitudes into groups. This
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study used different cluster numbers (K=2~7) to classify the attitudes into 2~7 groups, and used

different colors to present the results of attitude classification.

(Keywords: 3D Laser Scanning, Outcrop, Fuzzy Cluster, Point Cloud, Fast Radial Basic Function.)
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Table 1. Actual and cluster center attitudes of site 1
#4[-1— (Dip/DD) #4217~ (Dip/DD) -1~ (Dip/DD)
BT 70.0°/264.0° 39.0°/140.0° 90.0°/29.0°
K=2 75.8°/244.3° 75.8°/244.3° 76.9°/23.44°
K=3 65.5°/256.6° 88.4°/113.6° 88.4°/113.6°
K=4 63.5°/259.0° 84.9°/196.0° 80.6°/34.0°
K=5 63.3°/261.0° 46.0°/149.2° 78.2°/28.5°
K=6 62.0°/262.0° 45.1°/148.8° 85.4°/32.2°
K=7 72.0°/252.9° 45.1°/148.6° 80.3°/25.7°

% 2. FERHH-2 YR EER O R
Table 2. Actual and cluster center attitudes of site 2

#71~ (Dip/DD) #4171 (Dip/DD)
HEIEO 36.0°/160.0° 58.0°/162.0°
K=2 48.2°/147.3° 48.2°/147.3°
K=3 41.0°/154.2° 41.0°/154.2°
K=4 37.4°/158.2° 37.4°/158.2°
K=5 29.1°/159.0° 53.7°/153.7°
K=6 28.2°/160.9° 53.1/156.1°
K=7 27.7°/162.2° 52.5°/157.7°
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The spatial distribution of weak plane attitudes for various cluster values at Test Site 1
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