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Figure S1 Co-ordinate system used for the derivation of equations 1-5.
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FigureS2 Examples of synthetic data contaminated with random noise for different o and ¢ pairs. The olive line represents
the radial component while the purple line represents the transverse component. The noise is added independently to the
fast and slow components and the noise level is chosen from a random normal distribution with mean 30% and standard
deviation 10%.
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Figure S3 Examples of synthetic data contaminated with gaussian noise for different « and 6t pairs. The olive line repre-
sents the radial component while the purple line represents the transverse component. The noise is added independently to
the fast and slow components and the noise level is chosen from a random normal distribution with mean 30% and standard
deviation 10%.
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Figure S4 The relation between ground truth and predictions for (a) @ and (b) ¢t when model trained on synthetic training
data contaminated with gaussian noise is tested on synthetic test data contaminated by gaussian noise; comparison between
station-wise averages of (c) a and (d) 6t calculated using the deep learning model and those given by Liu et al. (2014)
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Figure S5 The normalized derivative of an exponential function.

The following equations are used to define the function given in Figure S5:

wave = —

Te‘ff =0.1x 27T (Sl)
4
WaAVenorm = Torrve (S2)
— 2 (t—t0)?)
16 (t—t0)e s s3)
Tfff WaAVCrorm
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Figure S6 Pre-processed transverse components for different combinations of « and 6t
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Figure ST A detailed overview of the SWSNet architecture.
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Figure S9 The performance of SWSNet on synthetic test dataset. Both the training and test datasets are contaminated by
gaussian noise, with noise level chosen from a random normal distribution with mean 30% and standard deviation 10%.
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Figure S8 Variation of (a) RMSE for « (b) RMSE for ¢ with the size of the dataset used to train the model
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(a) A visual representation of the splitting parameters calculated by SWSNet trained on synthetic data with

gaussian noise (b) A visual representation of the splitting parameters calculated by Liu et al. (2014). The orientation of the
straight lines is representative of the fast axis orientation while the length represents delay time. Similar general pattern is
observed in both cases. (c) Station-wise comparison between ¢ calculated by SWSNet (trained on data with gaussian noise)
and Liu et al. (2014) (d) Station-wise comparison between ¢t calculated by SWSNet (trained on data with gaussian noise) and

Liu et al. (2014)
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Figure S11 (a) A visual representation of the splitting parameters calculated by SWSNet (b) A visual representation of the
splitting parameters calculated by Link et al. (2022) The orientation of the straight lines is representative of the fast axis orien-
tation while the length represents delay time. Similar general pattern is observed in both cases. (c) Station-wise comparison
between ¢ calculated by SWSNet and Link et al. (2022) (d) Station-wise comparison between §¢ calculated by SWSNet and
Link et al. (2022)
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FigureS12 Splitting parameters calculated by (a) SWSNet and (b) Liu et al. (2014) for a subset of waveforms present in both

datasets; Station-wise comparison between (c) ¢ and (d) 6t calculated by SWSNet and Liu et al. (2014) for this subset.
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calculated by Liu et al. (2014), with the number of acceptable measurements for a given station. The difference decreases
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Figure S14 The distribution of transverse component energy upon inverse splitting analysis for different combinations
splitting parameters for five different waveforms from five different stations.
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