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Motivation

- Current methods treat each sensor signal as a channel and mine the
temporal autocorrelation of multisensors from massive unlabeled sensor
data during pretraining. Temporal autocorrelation is then used as a
representation and finetuned with the limited labeled data to achieve RUL
prediction. However, methods using stacked channels may have the
weakness in possessing similar sensor signals in different degradation
states, which is not favorable for RUL prediction.
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(a) the cosine similarity matrix between stacked signals at any two moments of bearing 1_1;
(b) the correlation between the vertical and horizontal acceleration time—frequency signals calculated using
the dot product, and the cosine similarity matrix between correlations at any two moments of bearing 1_1



Main idea

- Given that cross-sensor similarity improves the discrimination of
degradation features, we propose a multisensor contrast method
for RUL prediction under scarce RUL-labeled data, in which we use
cross-sensor similarity to mine multisensor similar representations
that indicate the machine health condition from rich unlabeled sensor
data in a co-occurrence space.
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The data preprocessing step transforms the original
signal into a time—frequency domain to extract the

features of the time and frequency domains. Contrast loss can be describe as
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the parameters of the feature extractor and initializes + e 6],

the predictor, thereby reducing the need for labeled
data in the finetuning stage.



Results
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Conclusions

- In this paper, for RUL prediction, we propose a multisensor contrast
method that uses abundant unlabeled sensor data to assist a small amount
of sensor data with RUL labels. Typically, current methods stack
multisensor signals and mine the multisensor temporal autocorrelation
from a large amount of unlabeled sensor data during pretraining, but suffer
from poor discrimination of degradation features. Our approach uses an
alternate contrast process to capture similar features (machine health
conditions) among multisensors, and can effectively improve the
discrimination of degradation features. The attention mechanism is used
for finetuning to establish an association between degradation features and
RUL. We fully evaluate our approach using the open FEMTO-ST bearing
dataset, where the test dataset contains 11 sets of bearing degradation
data under three different operating conditions. The proposed model
outperforms state-of-the-art baselines on test data, showing that, for RUL
prediction, our proposed model can use rich unlabeled sensor data to
assist some sensor data with RUL labels.
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