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Abstract: To enhance the accuracy of transformer fault diagnosis and reduce the effect of sample imbalance on the recog-
nition accuracy of models, a transformer fault diagnosis method based on synthetic minority over-sampling technique
(SMOTE) and gray wolf optimization and extreme gradient boosting (GWO-XGBoost) is proposed. This method utilizes the
SMOTE technology to expand minority samples, employs a non-coding ratio method to construct multidimensional feature
parameters, and introduces neighborhood rough set optimization strategies and a gray wolf algorithm to optimize the XGBoost
parameters. Experimental validation demonstrates that the method significantly reduces the misjudgment of minority sam-
ples, with a high precision, low misjudgment rate, and stability, making it suitable for practical applications in transformer
fault diagnosis.
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