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Abstract: Transmission line insulator fouling accumulation is one of the important threats to the safe operation of power grids. Traditional power

fouling level assessment relies on manual work, which has problems such as low efficiency and accuracy. The development of remote sensing

and artificial intelligence technology provides new opportunities to improve the prediction model of power fouling level. During the research, we

collected multi-source heterogeneous data such as remote sensing data of nighttime lights, remote sensing monitoring data of atmospheric envi-

ronment, NDVT and emission inventory of pollution sources, and developed a prediction model of power fouling level based on XGBOOST algo-

rithm for realizing large-scale and fine-grained fouling area mapping of power system. The experimental results show that the method achieves

an overall accuracy of 87% on the test set and a prediction accuracy of over 82% for the heavily polluted areas of power system concern. The da-

ta sources required by the proposed model in this paper are freely available through public channels, so the method will provide important sup-

port for low-cost, efficient and accurate mapping of power pollution areas in power systems in the future.
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