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Abstract
Wind turbines, cars, ships and other mechanical equipment are inseparable from the gear box.
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Traditional fault feature extraction methods are difficult to detect faults correctly sometimes. Us-
ing graph signal processing method, this paper puts forward the application research of gearbox
fault feature extraction based on graph filtering theory. Firstly, the vibration signal of gearbox is
transformed into road diagram signal, where its Laplacian Matrix is established, then, extracting
its eigenvalues and eigenvectors; Secondly, the Graph Fourier transform (GFT) is established, the
graph constant filter and the graph ideal band-pass filter are selected to filter the graph signal af-
ter Fourier transform, and then, the graph signal on convolution is reconstructed; Finally, the re-
constructed signal is transformed into graph Fourier transform, which extracts the fault features
of gearbox from different angles. The results show that the signal filtered by graph signal is better
than that without graph signal filtering, and the fault feature extraction is more obvious.
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Figure 2. Flow diagram of Gearbox fault feature extraction
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Figure 3. Time domain waveform of gear vibration signal
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