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A low-complexity and accurate ranging algorithm for switch machine
working components based on Mask-RCNN

KONG Lingkai, LIU Zhigang, WEI Lili, YANG Zhenglong, ZHANG Hua

(' School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: In order to realize efficient and intelligent detection of switch machine working components, this paper proposes a low—
complexity and accurate ranging algorithm for switch machine working components under Mask—RCNN. Firstly, Mask—RCNN is
used to identify and initially segment the area of interest of the switch machine, and on this basis, the interactive iterative algorithm
is used to perform secondary accurate segmentation of the area of interest. Then, through the principle of vertex mapping, the three—
dimensional projection path of the deformed image is established, and the affine matrix is generated to complete the graphic
correction of the distortion area. Finally, the linear distance transformation equation is fitted, and the calculated distance is scaled to
obtain the accurate actual distance. The experimental results show that the algorithm in this paper can accurately measure the distance
of the working components of multiple types of switch machines in complex environments. The average calculation time of a single
image is 0.8 seconds, and the measurement error can reach within 1 mm.
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Fig. 4 Results before and after image correction
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