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Quick Positioning Method of Catenary Sup-
port Device Components Based on Network
Distillation Model

YU Wenbin

Abstract To ensure that catenary support device is in good
working condition and avoid serious pantograph-catenary faults
caused by support device failure, which may further undermine
railway operation safety, a new deep learning catenary support
device quick positioning and recognition model is proposed,
that is based on network distillation technology and can be de-
ployed on embedded devices. The network distillation model a-
chieves guided learning through dual deep learning networks. It
takes the high-precision deep learning models YOLOvV5x,
YOLOVS] and YOLOv5m as teacher models in the distillation
algorithm, and then the network distillation technology is used
to migrate the feature extraction capability of complex model,
the category probabilities of teacher model are used as soft tar-

gets for the training student model, so that the knowledge is

transferred from the complex model (teacher model) to an ef-
ficient miniaturized model ( student model). Research results
show that the network distillation technology can obtain an ac-
curate, fast, small, and easy-to-deploy model for positioning
catenary support device.
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Fig. 1 Diagram of network distillation principle
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Fig.2 Diagram of catenary support device components
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Fig.3 Diagram of catenary inspection vehicle
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Tab.3 Overall performance of each network model
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