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Research on the Application of Intelligent Detection Technology in Metro Vehicle Maintenance

Xu Zhehao
Hangzhou CRRC Metro Equipment Maintenance Co., Ltd., Hangzhou, Zhejiang 310000, China

Abstract: In response to industry problems such as the low efficiency and strong subjectivity of traditional manual inspection
for metro vehicles, the relatively high missed-detection rate of hidden defects, poor terrain adaptability of existing inspection
equipment, limited operational capability, and difficulty in realizing three-dimensional detection, this paper develops an
intelligent inspection system based on a quadruped robot and adapted to complex maintenance conditions in rail transit. With
the quadruped robot as the mobile carrier, the system integrates panoramic image acquisition and lightweight three-dimensional
reconstruction technology, and constructs a full-process inspection system covering image preprocessing, panoramic stitching,
three-dimensional modeling, and quantitative defect identification. By leveraging the advantages of the quadruped robot in
multi-gait obstacle crossing and flexible movement in narrow spaces, the system can, to a certain extent, realize all-round and
refined inspection of metro vehicle components.
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