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Abstract

Considering that there are a large number of uncertain factors in the operation of wind turbines,
these uncertain factors will lead to quality fluctuations in monitoring parameters, which will affect
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the abnormal detection results or status evaluation of wind turbines. In order to solve the influ-
ence of uncertain factors on the monitoring parameters of wind turbines, a deep autoencoder
model based on loss optimization is proposed to reduce the influence of uncertain factors in wind
turbines. The model incorporates information bottleneck theory and is trained with the existence
condition of the minimum sufficient statistical variable as the loss function. In this way, in the
process of data compression and reconstruction, the interference information caused by uncertain
factors is removed, while the useful information is retained to the greatest extent, so as to reduce
the fluctuation of monitoring parameters. The effectiveness of the method is shown through prac-
tical cases, which lays a good foundation for subsequent high-precision abnormal state detection
and state evaluation.
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Figure 1. Information bottleneck theory framework
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Figure 2. Autoencoder
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Figure 3. Deep-autoencoder
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Figure 4. Loss-optimized deep autoencoder model
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Figure 5. Comparison of training losses
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Figure 6. Reduction of the impact of uncertain factors
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