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Abstract

Distributed Acoustic Sensing (DAS) is an emerging technology
that is promising in monitoring earthquakes with low cost per
sensor. We implemented neural networks to denoise the 2D DAS
earthquake recordings. We experimented two architectures: U-
Net based models and Xception. The neural networks were
trained on synthetic data and evaluated on field data. And we
chose Unet1 as our best model. Using signal-to-noise ratio
(SNR) as a denoising metric, we found that Unet1 performs
better than the wavelet baseline model in all of the five randomly
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U-Net based model performance

Figure 4: U-Net Based Network Architecture
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Figure 2: An example of the synthetic DAS data using one of the geophone data
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Figure 3: Input of Our Neural Network

« A higher learning rate tends to fasten convergence and results in a lower training error
* A batch size of two helps convergence  + Dropout decreases variance

Xception based model performance

A lower leaning rate tends to help gradient descent to achieve lower training error
+ Xception based model is hard to converge because of its extreme complexity
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Figure 6. Denoising performance on unseen synthetic seismogram
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U-Net is much easier to train and converge than Xception
because of the simplicity of the model.

U-Net achieves better SNRs of the recovered signal than the
baseline model by factors of:

* 5.416, for three validation data

+ 2.016, for two field data.
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