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Abstract: Aiming at the problem of low accuracy of existing ice thickness detection methods for transmis-
sion lines, an ice thickness detection method based on multi-dimensional interactive perception was pro-
posed. This method used an encoder-decoder architecture and proposed a multi-dimensional interactive
perception module (MIPM) at cross layer connections. This module consisted of three parts: multi-dimen-
sional channel attention, multi-dimensional spatial attention, and interactive perception module. Within
the multi-dimensional channel attention, the multi-scale convolution kernels were utilized to extract chan-
nel information for the detailed features of transmission lines. Within the multi-dimensional spatial atten-
tion, the multi-scale strip convolution was utilized to extract spatial information based on the shape charac-
teristics of transmission lines. The interactive perception module cross-assigned attention weights to enco-
ding and decoding features to guide edge generation, and the ice thickness was calculated by determining
the pixel difference between the upper and lower edges. Experiments on ice-covered datasets showed that
the detection accuracy of this method was superior to other methods. The optimal dataset scale (ODS) and
optimal image scale (OIS) reached 0. 930 and 0. 933, respectively, with the thickness detection error con-
trolled within 8. 8%.

Key words: transmission lines; edge detection; ice thickness; attention mechanism; encoder-decoder
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