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Abstract Aiming at the problem of low accuracy of line detection caused by noise interference, fault type and data
sample number when single-phase-to-ground fault occurs in small current grounding system, we propose a method of line
selection based on improved stacked denoising automatic encoder. According to the characteristics of zero-sequence
current distribution, a signal-image conversion pretreatment method was proposed to extract the two-dimensional
characteristics of the original fault signal without predefined parameters; we improved the stacked denoising automatic
encoder network by using the constant term to punish the metric distance between samples and as a regularization term to
limit the objective function, which improved the learning performance of model features and reduced the number of
samples required for model training; the improved model was used to realize automatic fault feature extraction and line
selection. The simulation results verify the effectiveness of our method under different single-phase-to-ground fault

conditions, and the accuracy of line detection is higher than that of the traditional deep learning method.
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