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Train Connection Handle Recognition Method Based on YOLOVS and
Its Application in Automatic Unhook Machine

LIU Lei', WANG Ye', TIAN Chang-he', DING Jia-yi*, DONG Fan*, WAN Shu-ting’
(1. China Power Investment Jinzhou Port Co. , Ltd. , Jinzhou 121007, China; 2. Hebei Key Laboratory of Electric
Machinery Health Maintenance & Failure Prevention, North China Electric Power University, Baoding 071003, China)

[ Abstract] Accurately identifying the connecting handle of the train coupler is of great significance for the operation of the
uncoupling robot. A train connection handle target recognition algorithm based on improved YOLOvV5S was proposed to address this
issue. The C_switchable atrous convolution( C_SAC) module was integrated into the backbone feature extraction network, and the wise
intersection over union( WIOU) function was introduced as a new bounding box loss function to enhance the feature extraction ability of
the backbone network, improve the model’s generalization ability and convergence rate. Then, images of the connecting handles of train
couplers in different environments and positions on the production site were collected for recognition. The experimental results show that
the improved YOLOVS algorithm achieves a target recognition rate of 96. 6% for the connecting handles of train couplers. Compared
with the original algorithm, it shows significant improvements in accuracy, recall, average accuracy, and other aspects. Finally, it was
applied in the development of an automatic uncoupling robot for train carriages, greatly improving the accuracy and effectiveness of
automatic uncoupling.

[ Keywords ] unhook robot; train coupler; connecting handle; target recognition; YOLOvS
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Fig. 1 Schematic diagram of unhook robot
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Table 2 Add C_SAC modules in different positions
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Fig. 6 Comparison of evaluation standards
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Table 4 Comparison of different algorithms
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