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Precise point cloud segmentation method based on distance judgment function
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[ Abstract] The continuous development of digital detection technology makes point cloud segmentation a popular research
direction in 3D point cloud processing. The region growing algorithm is widely used in point cloud segmentation. Aiming at the
limitations of the current region growing algorithm, a point cloud segmentation algorithm based on the distance judgment function is
proposed. Use an octree to construct a topological relationship, introduce a distance judgment function to judge the attributes of the
seed point, calculate the normal distance from the seed point to its tangent plane, and use the distance threshold as the basis to divide
the flat point and the sharp point; according to the seed point and neighborhood point method The angle of the line screens the
neighborhood points, sets the curvature threshold reasonably, and determines the region growth criterion. The rail fastener is selected
as the test object. The rail fastener is the key connection part of the railway line. The accurate segmentation of the rail fastener is
beneficial to optimize the feature extraction. The test of point cloud segmentation shows that the accuracy of segmentation based on
the distance judgment function is increased by 4.20% , which mproves the stability and accuracy of rail fastener segmentation.
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Fig. 1 The topology of Octree
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Fig. 2 The comparison of normal vector adjustment
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Fig. 3 The comparison of normal vector adjustment
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Fig. 4 The process of regional growth guidelines
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Fig. 5 The structure of rail fastener
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Fig. 6 Three kinds of rail fasteners
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Fig. 7 The effect of split test

1 R s T S s EIEREXT L, L 60 Y
AU R, 22 U0 53 BT A5 3] g5 2 1 AR S A
WEE A 150, V- BFE I & w/60), 2% 38 % &
0.1 B BT AR R A s ARy 88, 3 N T4
BT aE R R TRHE SR

F1 SEIMEETLE

Tab. 1 Segmentation performance comparison
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Test 4Bk THEE  HREE S
WJ-8Test! 100 /60 0.1 148
WJ-8Test2 150 /60 0.1 156
WJ~7Testl 150 /60 0.1 137
WJ~7Test2 150 /60 0.1 148

60Test1 150 /60 0.1 84
60Tes(2 150 /60 0.1 88
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Fig. 8 The segmentation result of gauge baffle
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Fig. 9 Judgment indicators comparison
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