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Abstract: Accurate fault identification in small-current grounded distribution networks remains challenging. While arc acoustic signal
detection technology can obtain acoustic characteristics for fault identification, the acquired signals are contaminated by electromag-
netic interference and environmental noise, requiring denoising processing. To address the difficulties in determining optimal de-
composition parameters, low computational efficiency, and poor denoising performance for nonlinear signals during the denoising
process, this paper proposes a GSWOA-VMD-SE based denoising method for distribution network fault arc acoustic signals. First, the
Global Search Whale Optimization Algorithm (GSWOA) is employed to optimize the decomposition parameters of Variational Mode
Decomposition (VMD ), improving both the speed and accuracy of optimal parameter calculation. Then, VMD adaptively decomposes
the arc acoustic signal, effectively separating modal components of the nonlinear acoustic signal. Finally, noise components are
filtered based on spectral coefficients and Sample Entropy (SE) , and the signal components are reconstructed to obtain well-denoised
signals. Results demonstrate that the proposed method effectively improves the precision and speed of VMD parameter optimization
for both simulated signals with different noise levels and actual arc acoustic signals collected at varying distances. It successfully dis-

tinguishes original signals from background noise while largely preserving the original characteristics of arc acoustic signals.
Key words: signal of the arc sound; whale optimization algorithm; variational mode decomposition; sample
entropy
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