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Deep learning has significantly impacted the field of geophysics, initially
generating excitement through successful applications in interpretative tasks.
However, the anticipated advances in seismic processing and imaging have not
materialized as expected in production applications.

The main reasons for this shortcoming include: i) the need to a rigorous approach
to processing and imaging, requiring signal preservation; ii) a lack of reliable
“noisy-clean” training data pairs; and iii) challenges in explicitly incorporating
relevant physical processes related to specific processing tasks.

Therefore, a fundamental shift in approach could be beneficial, reducing the
reliance on training data by integrating classical inverse problem theory into
learning algorithms. Various methods within this framework can address seismic
processing tasks such as denoising, interpolation, and simultaneous source
deblending.
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