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Abstract: To address the challenges of weak fault features and severe fundamental frequency
interference in motor rotor bar breakage, which makes fault feature extraction particularly
difficult, an adaptive sparse Fourier transform (ASFT) method is proposed. First, the sparse
Fourier transform (SFT) is employed to remove the fundamental frequency component from the
original signal, with the sparsity parameter adaptively selected using an improved golden eagle
optimizer (IGEO). Subsequently, SFT is reapplied to the fundamental frequency-suppressed
signal to accurately extract the rotor bar fault features. Finally, a feature-reconstruction-based

extraction method is introduced to mitigate the large fluctuations of fault components under high-
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load conditions. To validate the effectiveness of ASFT, it is applied to both simulated and

experimental signals of rotor bar breakage.

The results demonstrate that when conventional

methods are significantly affected by the fundamental frequency, ASFT achieves a 100% energy

proportion for the extracted fault feature components, effectively resolving the issues of high

diagnostic difficulty and strong concealment in rotor bar breakage faults.

Keywords: rotor broken bars; adaptive fault diagnosis; sparse Fourier transform
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Table 1 Comparison of optimization results of different

algorithms
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