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Continuous wavelet transform
Convolutional neural networks
Recurrent neural networks
Autoencoder neural networks
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Fig. 1. Test bench used in the reference experiment data of this research [25].
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Fig. 2. Architecture model of a simple autoencoder.
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Fig. 3. Proposed methodology for the construction of the health indicator.
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Fig .4. Comparison of time-domain vibration signals and power spectrum images for healthy and damaged signals,
(a) raw signal in healthy stage (b) wavelet power spectrum of normal stage (c) raw signal in failure stage (d) wavelet
power spectrum of failure stage.
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Fig. 5. Comparison of the input and output images in the simple autoencoder model.
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Fig. 6. The overall convolutional autoencoder architecture model used.
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Fig. 7. Comparison of the input and output images for the healthy stage in the convolutional autoencoder accom-
panied with bottleneck nodes values.
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Fig. 8.Comparison of the input and output images for the failure stage in the convolutional autoencoder model
accompanied with bottleneck nodes values.
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Fig. 11. Constructed Health Indicator results for the four failure IMS bearing (a-d) raw health indicator, (e-h)
modified health indicator.
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