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Abstract—After long-term high-speed operation of the EMU, bolts may become loose or lost, which seriously threatens the safe
operation of the EMU. Therefore, the daily maintenance of the bogie bolts of the EMU is very important. In view of the current
problems of manual maintenance workload, low efficiency, and prone to missed detection and incorrect detection. This paper proposes a
bolt defect detection algorithm that combines images and point clouds. First, YOLOVS, which adds a coordinate attention mechanism, is
used on the image to locate the bolt area and identify missing bolts. Then the RANSAC algorithm with normal vector constraints is used
to segment the bolt area point cloud to obtain the upper surface of the bolt and the bolt installation datum. Finally, bolt loosening
detection is achieved by calculating the distance between the two planes and comparing it with the threshold. Experiments show that in
terms of bolt positioning, compared with the original YOLOVSs, the improved algorithm in this article has improved mAP0.5 and
mAP0.5:0.95 by 0.8% and 1.3% respectively; in the detection of loose bolt defects, the accuracy rate has reached 93.1% and the recall

rate reached 100%. The bolt defect detection algorithm proposed in this article can meet the needs of EMU inspection tasks.
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