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Study on Adaptive Extraction Method of Rod-like Point Cloud

Based on Curvature Frequency Statistics
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Abstract : Aiming at the supporting anchor of top cavern during the construction period of underground plant of the pumped
storage power station,a method of extracting supporting anchor point cloud from dense point cloud of the cavern collected
by laser scanning was proposed. The extraction process of the cave support anchor point cloud extraction is designed for the
initial identification of anchor point clouds and the extraction of anchor point cloud essence. Firstly, the acquired dense
point cloud data was down-sampled to retain the contour characteristics of supporting anchor,and the point cloud coordinate
distribution characteristics of local coordinate system were established. Combined with the actual structural parameters of
supporting anchor,the area where suspected point cloud of supporting anchor was initially identified ; then the curvature
threshold method was used to accurately identify the point cloud of anchor structure, and the point cloud of supporting
anchor was classified and extracted. Through the extraction and processing test of supporting anchor point cloud collected
by actual project,the results show that supporting anchor point cloud identification method has an accuracy of 100% and
the curvature threshold determination method based on curve frequency histogram curve fit has good applicability, which
can accurately extract the supporting anchor point cloud with 4 types of characteristics in cavern from the dense point cloud
on the rough surface of top cavern,which can provide high-quality and reliable data sources for the accurate registration and
deformation analysis of construction cavern point cloud.
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Fig.3 Point cloud in test area after down-sampling Fig. 4 Down-sampling of supporting anchor point cloud
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Fig. 9 Curvature distributions of cloud cluster with anchor rods
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Table 1 Extraction results of anchor rods in each cloud cluster
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Fig. 10 Supporting anchor extraction results of small amount of shadow point
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Fig. 11 Extraction results of long supporting anchor

20X 10°
' 0 W%k -
15 A « JlBE
oo — - S
B 02
05 £ 1[\/
L Il Il J N 0
0 002 004 006 0.08 0.10 04
LES 04 -04
() FIfim = (b) MRS (c) $AS

H 12 ERABRSTIZIHEFRIER

Fig. 12 Supporting anchor extraction results of normal scanning state
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Fig. 13 Extraction results of double support anchor
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