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Cascade U-Net Perception Technology for Abnormal Temperature Rise During

Current Carrying Ice—Melting in Railway Catenary Ice—Melting Devices
Zhang Yixiang' ,Li Xuri',Zhang Xianghao®,Lai Honghing’
(1. Shuohuang Railway Development Co., Ltd., Suning 062300, China;
2. SichuanTogee Rail-transit Equipments Co., Ltd., Chengdu 610031, China)
Abstract ; During the operation of the ice melting device, the skin effect affects the temperature rise caused by current carrying
during ice melting, making it difficult to characterize the abnormal state of temperature rise and difficult to perceive the degree of
abnormality of the device. A cascaded U—Net based perception technology is proposed for detecting abnormal temperature rise
during current carrying ice — melting in railway catenary ice —melting devices. Images of the railway catenary during device
operation are collected. The down—sampling module in the U-Net structure is used to initially extract temperature gradient
features and reduce their dimensionality. The up —sampling module “s transposed convolution is then employed for cascaded
recovery of these features. Multiple sets of temperature gradient features are fused to extract comprehensive temperature gradient
characteristics. The entropy value is calculated, and the features are compared with a cascaded recovery threshold for abnormal
temperature rise to determine the abnormal state. The abnormality degree value is calculated, and the temperature rise anomaly
level is classified, thereby achieving perception. Experimental results show that the designed perception technology achieves an
AUC value of 0.96 in practical applications, enabling accurate perception of the abnormality degree of the ice—melting device.
Keywords :rail transit system; catenary ice—melting device; cascade U—Net; abnormal temperature rise; anomaly perception;
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