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A Switch Gap Detection Method Based on Machine Vision and
Edge & Cloud Collaboration

QIAN Zhikun, CAO Bingyao, WU Yating
(School of Communication and Information Engineering, Shanghai University, Shanghai 200444, China)

Abstract; Aiming at the problems of low accuracy, poor robustness and difficulty in meeting the performance require-
ments of edge computing equipment in turnout gap detection, a turnout gap detection method based on machine vision and
edge and cloud collaboration is proposed; The YOLOvS algorithm is used to efficiently detect gaps and detection columns,
and the edge information is accurately obtained through image processing technology, which calculates the offset of gaps; Ex-
perimental results show that this method exhibits superior detection performance under normal and camera shaking condi-
tions, with an average error controlled within 0. 1 mm., which meets the practical application in railway field engineering; The
edge and cloud collaboration significantly improves data processing efficiency, optimizes resource utilization, and reduces de-
pendence on a single computing node. The average processing time for a single transaction is 59. 16 ms, which is 48. 99 %
lower than that of relying solely on edge devices.
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