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Abstract

This paper uses a three-dimensional laser scanner to measure the tunnel point cloud of a railway
tunnel section in Inner Mongolia. First, the distance measurement accuracy of the three-dimensional
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laser scanner is analyzed experimentally. Then, based on the point cloud data, this paper realizes
the rapid extraction of the point cloud features of railway rails and tunnel cross-sections. Based on
the point cloud of the rail surface, the boundary detection coordinate system is established to
realize the boundary detection of the tunnel, which has relatively important practical significance
for the maintenance of railway facilities and the safety of railway operations.
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Figure 1. Tunnel data collection
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Figure 2. Ranging accuracy distribution under two resolutions
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Figure 3. The first test site cloud
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Figure 4. The second test site cloud
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Figure 5. The third test site cloud
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Figure 6. Point cloud after stitching
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Figure 7. Rail point cloud
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Figure 8. Front view of rail point cloud
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Figure 9. Point cloud intensity diagram
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Figure 10. Rail section size
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Figure 11. Top view of rail surface point
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Figure 12. Side view of rail surface point
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Figure 13. Sections of tunnels with different thicknesses
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Figure 14. Tunnel cross section point cloud
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Figure 15. Section point set before fine denoising
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Figure 16. After fine denoising of section point set
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Figure 17. Basic building boundary map
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Figure 18. Tunnel building boundary map
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Figure 19. Invasion limit detection map
19. 1R PR E
DOI: 10.12677/hjce.2021.104037 337 TARTHE


https://doi.org/10.12677/hjce.2021.104037

i

20— [R5 B ) 22 U T o IR [ 20 (0, 4250), 4274 2300 mm F 5 5% 248 2 U T A 28 A R 5 R,

HAx 10 DMARFR GBI R 2 1 PR,

ARSI SRR R EAR U I o ST R T AT AR AR 2, g BE TE AT 15 Bk i A SR PR 5 RS S I A
A, B KPS AR A DN A 75 4 PR S A IS S DR PRAGLIN AR BRAS TN &5 R a0 1] 19, ARt 2y
PRERAEFIEA PRI, ORI v < 160 kimvh 2 HILABRER A HIR S, WO S5 SOLBIINBE N =,
RO IR Hm o MRBRIEFATCLE 1, BEIEA M B 5 B IE R A A R IR O, RIRES TR A

wmE 20, & 21 Ao,

it [y B S 22 30T %120, 3 - S BE RS R B A BT BE B EREAT TH B, A5 R BRAEL 20 A B 3] 22 P

asf % T T T
4.4} \ l
43} \ |
42} \ !\

> \

4.1} \ \

3.9} \

2 21 22 23 24 25 26 27 28

Figure 20. Invasion limit of the right side of the tunnel
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Figure 21. Intrusion limit at the bottom of the tunnel
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Figure 22. Distribution of invasion limit
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