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Research on the method of rapid and accurate extraction
of boundary points by hierarchy
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University, Nanjing 211100, China; 3. School of Architectural and Surveying & Mapping Engineering, Jiangxi University of Sci-
ence and Technology, Ganzhou 341000, China)

Abstract: In order to improve the extraction efficiency of the boundary point extraction method based on the maximum
Angle of adjacent points, a hierarchical fast and accurate boundary point extraction method was proposed. R in the neighborhood
at any sampling point set was firstly retrieved, followed by the crude extraction of boundary point according to the distance from
the center of gravity point coordinates to the sampling point in the R neighborhood point set. The crude extract of boundary points
and their neighborhood points were then projected to the tangent plane, and the maximum angle between adjacent vectors was
calculated through the adjacent points and sampling points in the direction of the vector, the final accurate boundary point was
then extracted based on the maximum angle. Through theoretical analysis and point cloud data experiment, the feasibility of the
algorithm was verified. The results show that this algorithm can respectively shorten the running time by 22. 11% and the
accuracy by 5.23% compared with the traditional method, and can respectively shorten the running time by 10.99% and improve
the accuracy by 7. 17% compared with other hierarchical extraction methods. This study provides a reference for boundary
extraction in point cloud 3-D reconstruction.
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Fig. 1 Algorithm flow chart
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Fig.2 Location map of barycenter points in the neighborhood of non-bound-
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Fig.4 The included angle on the projection plane of neighborhood point
a—schematic diagram of projection point direction vector distribution b—

the angle between projection points
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Fig. 6 Table boundary points extract results
a—the table sampled point cloud b—extraction results of reference [ 8 ]
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Table 1 ~ Comparison of operation efficiency of different boundary extraction methods

extraction number of crude crude extraction number of essence essence extraction total
method extraction points time/s extraction points time/s time/s
reference [ 8 ] 0 0.00 1600 129.29 129.29
reference [ 16 ] 2363 106.20 1411 14.18 120.38
this paper 1644 83.67 1512 9.14 92.82
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Fig.7 Extraction results of white tower boundary points

a—the tower sampled point cloud b—extraction results of this paper ¢—
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Table 2 Comparison of extraction precision between different boundary extraction methods

using time

extract the number of

correct number

. . ) o
extraction method total time/s proportion/% boundary points of points accuracy/ %
reference [ 8 ] 1189.00 100 2105 2105 100
reference [ 16 ] 1056.73 88.88 1852 1844 87.60
this paper 926. 14 77.89 2004 1995 94.717
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