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>>> SymAE’s Code Disentangles Source And Path Effects
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Problem: Non-stationary source signature
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Problem: Non-stationary direction of arrival (DOA)
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>>> SymAE’s Code Disentangles Source And Path Effects
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Solution: SymAE’s hybrid records have identical source signature
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>>> SymAE’s Code Disentangles Source And Path Effects
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Solution: SymAE’s hybrid records have identical direction of arrival (DOA)
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>>> SymAE’s Latent-space Structure
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>>> SymAE’s Latent-space Structure
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>>> Overview
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>>> Overview

Physics Embedded
in Models

Reliable but not flexible. Simultaneous
source (DOA and spectra) and medium
estimation. Fully commits to a specific
parameterization of a physical system.

Full Waveform
Inversion For
Passive Seismics

SymAE With
Embedded
Symmetries

Autoencoders For
Unsupervised
Learning

See Sager et al., 2018, Towards Full Waveform Ambient Noise Inversion
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Flexible but too simple to be useful.
Unstructured latent space; many variations
e.g., sparse autoencoders regularize
latent variables to achieve structuring.
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>>> Autoencoder?!

Encoder
H’i = Enc(Di) R— —

Decoder D Enc H Dec
Di = Dec(Hi)

-}

Training
Enc, Dec = argmin Y || D; — Dec(Enc(D;))||?

Enc,Dec 4

'Kramer, M. A., 1991, Nonlinear principal component analysis using autoassociative neural
networks, AIChE Journal.
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>>> Symmetries
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The path-specific latent code G
is symmetric w.r.t. the
labeling of sources.
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>>> Symmetries
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Symmetry 2

The source-specific latent code
W is symmetric w.r.t. the
labeling of receivers.
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>>> SymAE’s Network Architecture

WEnc:

source encoder/ path-effect annihilator

GEnc:
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>>> Conclusions
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Thank you! Questions?!
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