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Abstract: To improve the accuracy of fault diagnosis for photovoltaic arrays, a photovoltaic fault diagnosis
method based on an improved dung beetle optimization (IDBO) algorithm which is used to optimize a light gradient
boosting machine (LightGBM) is proposed. The IDBO algorithm is used to optimize specific hyperparameters in
LightGBM, and a fault diagnosis model for photovoltaic arrays based on IDBO-LightGBM is established. To
effectively distinguish various faults, the characteristic points extracted from the current-voltage curves are utilized. To
validate the effectiveness of the proposed method, simulation analysis is conducted on the model. A comparison is
performed among the proposed method, LightGBM algorithm, DBO-LightGBM algorithm, other decision tree
algorithms and support vector machine algorithm, and results verify the stability and accuracy of the novel method.
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