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Ice Recognition on Wind Turbine Blade Surface Based on Hollow Causal

Convolutional Network and Knowledge Graph
DAI Liwei
(Datang Liangshan New Energy Co., Ltd., Chengdu 615399, China)

Abstract: To solve the problem of surface icing of wind turbine blades caused by low temperature and humidity, with the wind
turbine blade surface icing recognition method based on hollow causal convolutional network and knowledge graph, a knowledge
graph construction method is used to establish a feature space for blade surface icing according to the mechanism and
characteristics of surface icing on wind turbine blades. Key features related to icing faults are extracted from the space, and a
feature space for icing faults is generated through knowledge entity fusion. By combining the mutual information vectors and
popularity of various icing fault characteristics, the importance of features is calculated, the key features of icing anomalies are
screened, and a hollow causal convolutional network is applied to construct an icing recognition model. Through offline training
and online recognitione, icing anomalies are detected, and the method for identifying icing on the surface of wind turbine blades
is designed. The experimental results show that the designed method can detect and identify surface Icing on wind turbine blades,
the output icing type is consistent with the annotated categories in the experimental dataset, and the average Kappa coefficient of
the wind turbine blade surface icing recognition results obtained is higher than 0.4, indicating a high accuracy in identifying
surface icing on wind turbines.
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