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Abstract: Algae is a special kind of biofouling, its attachment on the insulator surface of electrical equipment will
significantly reduce the fouling flash resistance of insulator , which poses a threat to the safe and stable operation of power
grids. In this paper, a semantic segmentation algorithm of insulating algae integrated multi-scale convolution attention
mechanism was proposed. Firstly, a model for insulating algae class semantic segmentation was constructed on the basic U-
Net network model, and VGG16 was used as the backbone feature extraction network. The model adopts a U-shaped
structure, and the left side is the feature extraction part of the VGG16 backbone, which can effectively extract the
informations of five feature layers. The right side was the enhanced feature extraction part. CBAM module was selected for
attention module, and the multi-scale convolution was introduced based on CBAM module. Then the CABM convolutional
attention module was added to the encoder and the decoder of U-Net network before up-sampling and down-sampling.
Finally, the model was compared with Deeplabv3+ and Transfuse network on the self-constructed algae-covered insulator
image dataset. The results show that compared with the basic U-Net model, the mloU value of this model improves by 0.28,
mPA value improves by 0.27, Dice coefficient improves by 0.06, Hausdorff distance reduces by 11.77, and the RVE value

reduces by 0.06. The visualization results of the segmentation process demonstrates that the model in this paper can pay
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more attention to the algal coverage region, and locate the boundary of the algal coverage region more accurately, which

reduces the segmentation error effectively.

Key words: insulating algae; image processing; semantic segmentation; attention mechanisms
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Table 2  Effect of different algal coverage levels
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Fig.8 Results of algal coverage image segmentation in

different networks
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Table 3 Comparison of the effect of M-UNet and U-Net on
the classification of algae coverage
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VGG16+U-Net ~ 0.84 0.74 0.91 41.07 0.06
U-Net 0.65 0.56 0.88 44.63 0.09

3.4 SESEATRMK
K9 09 3 P L fg [ 4R 23 S A AT IRAL 2 2R

E9 SHEIEANMKL

Fig.9 Segmentation process visualization
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