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Receptive Field Vision Edge Intelligent Recognition for
Ice Thickness Identification of Transmission Line

MA Fugi, WANG Bo, DONG Xuzhu, LUO Peng, WANG Hongxia, ZHOU Yinyu
(School of Electrical and Automation, Wuhan University, Wuhan 430072, Hubei Province, China)

ABSTRACT: The strong randomness and irresistibility of the
transmission lines covered with ice and snow leads to the
extreme difficulty in handling such emergency, therefore the
intelligent edge recognition ability of icing monitoring terminal
is urgently needed. This paper proposes a front-end
identification method of transmission line icing grade based on
lightweight receptive field feature expression network. Firstly,
a lightweight network
MobileNetV3 is utilized to extract feature information of the

convolutional  neural named
icing image, and the receptive field block is introduced to
enlarge the mapping area of the model to the icing image,
thereby enhancing the feature extraction ability of the network.
Then the multi-scale target detection network SSD (single shot
multibox detector) is used to achieve the thickness
identification and monitoring of icing image. Finally, the ice
image perceived in the real scene is experimented in the edge
intelligent device with limited computing resources. The
experiment results show that the proposed edge intelligent
monitoring method can achieve the front-end recognition of ice
grade and can maintain high recognition accuracy for ice
images collected in the extreme weather. This method greatly
avoids long-distance transmission of the ice images and
achieve the edge intelligent autonomy of ice cover monitoring
in the extreme weather, which has strong generalization ability
and practical application value.

KEY WORDS: icing monitoring; edge intelligence; receptive
field block; power vision; lightweight convolutional neural
network
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Fig. 1 Frame chart of ice thickness monitoring of transmission line based on power vision edge intelligence
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Fig. 3 Schematic diagram of edge intelligent identification model for ice thickness based on receptive field block
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Fig. 4 Diagram of standard convolution and deep
decomposable convolution networks
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Fig. 6 Schematic diagram of feature extraction module based on receptive field block
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Table 1 A detailed description of the ice image database
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Fig. 7 Schematic diagram of edge computing device
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Fig. 8 Test rendering of icing image taken by freezing lens
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Fig. 10 Test rendering of ice image when iced insulator is
very similar to the complex background
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Fig. 11 Test results of iced insulators collected at night
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Table 4 Performance comparison of different ice
monitoring methods
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