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Research on point cloud segmentation using a minimum spanning tree

Sun Jinhu, Zhou Laishui, An Luling
College of Mechanical and Electrical Engineering, Nanjing University

of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: Point cloud segmentation is widely used in point cloud parameterization, shape recognition, and model editing.
A point cloud segmentation algorithm based on a minimum spanning tree is proposed, which includes four steps: generating
banded segmentation boundaries, region growing, splitting banded boundaries, and generating the final regions. The Snake
model is used to extract the dividing lines, and the lines are expanded towards both sides to generate banded segmentation
boundaries. Then the Minimum Spanning Tree is used to extract all interior points in each region using region growing. At
the last step, the banded segmentation boundaries are split to several parts, and each part combined with its region to
generate the final regions. Experiments show that the algorithm can avoid over segmentation or under segmentation and
generate smooth segmentation boundaries. Compared with the Level Set segmentation algorithm, the algorithm can segment
point cloud more efficiently.

Key words: point cloud; Snake model; model segmentation; minimum spanning tree; K-nearest neighbors; region

growing
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Fig.9 The comparison for relief model segmentation
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Fig. 10  The comparison for monster model segmentation
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Table 1 The comparison for running time between MST and Level Set

/s
JEb Bk A AR Sy B B X I BUL Bt
TR 2R3 MST #49%: 0.187 14.032 0.897 15.110
(45121848 /~4) K[ 16] Level Set 33 0.890 34.456 1.312 36.658
PR AR SC MST 83k 0.235 24.297 0.656 25.188
(5169 099 4~45) k[ 16] Level Set 8.3k 0.796 36.282 0.344 37.422

F bR itk

o

(a) ALMSTH % (b) Level Set&yk
B 11 PRRPERE 43 #0 i Ze i Az B X L

Fig. 11 The comparison for two algorithms in dividing line generation
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