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Abstract

Urban rail transit, as an intra-city transportation mode, has been strongly supported by the na-
tional industrial policy due to its advantages of high speed, high efficiency, low carbon and envi-
ronmental protection, and strong transportation capacity. Its security issues are becoming more
and more important. When the train runs for a long time, due to vibration, collision, aging and
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other problems, the fastening bolts at the bottom of the train will be loose, or even lost, and there
is a risk of major safety accidents. However, the manual inspection method adopted at this stage
has many limitations, such as low efficiency, many missed inspections, and different standards. In
order to avoid casualties and property losses, it is urgent to develop a fast and accurate bolt fault
detection method. In this paper, the intelligent train inspection robot is used to collect the images
of the bolts on the bottom of the train, synthesize the point cloud data, and use the ICP algorithm
to register the point cloud with the template data, RANSAC plane segmentation to eliminate ab-
normal points, and calculate the number of point clouds on the bolt surface and the plane distance
to judge the train bottom. Whether the bolts are normal or not, the experiment shows that this
method can effectively identify the loss of the bolts on the bottom of the train and the loose faults
of more than 3mm, and the real fault recognition rate is 100%. It is of great significance to reduce
labor costs, eliminate hidden dangers of train safety, and ensure the safety of people’s lives and
properties.
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Figure 1. Data collection system

HHLAL S 2 Photoneo PhoXi S, HATfllifi KER B AIIA 1.5 m, REPFR XA EE, Wk 2 JrosivRk
M A LI RIER LI, Herb IR L B T B = el o R P BTUAMO RS oA S AR LGS 427 S 0 6 34T K
RERNUE R 0T, 7 ZRIT ST, RBEE B RO i B BUR AR BRI AT . B B3t
PR ATFIHLREE 1A 5 2 B (R P W) BEA AN B2 A SO IR SR FERE I , /D 1A s iih 5 S e s 1A )
Wi, ] DAGRAME 48 Bk 20 IR A BRI DT iR AN 2

@“_ﬂ"l[llme

Figure 2. Gray scale image (left) and corresponding depth map (right)
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Figure 3. Voxel down sampling
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Figure 4. Point cloud down sampling
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Figure 5. Bolt fault identification process
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Figure 6. Point cloud annotation
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Figure 7. Point cloud registration
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Figure 8. Point cloud on bolt surface
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Figure 9. Point cloud of bolt surface after plane segmentation
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Figure 10. Test results
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Figure 11. Blockage of foreign objects and conduit
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Figure 12. Point cloud caused by pipeline obstruction and point cloud caused by bolt loss
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