Introduction and Motivation

» Lack of publicly available realistic
seismic property models for training
generative ML-models

» Existing synthetic property models
often lack realistic complexity like
Compass model on the left

« Synthetic models often fail to
capture subsurface heterogeneity

« Networks trained on synthetic
models may fail when inferred on
real data

» Real seismic data is not public not
available

« Hence the need for real seismic
data to train ML-models
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« Seismic-well tie: Velocity transitions along the wells align
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observed in the seismic image 2-D resampled seismic in depth tied to wells
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» Training data consists of imaged seismic & well logs

« Supports training of generative models to produce statistically
realistic velocity models informed by imaged seismic & well data

 Ability to generalize across diverse marine environments
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Smooth-velocity volume derived from
checkshots for seismic time-depth conversion

Seismic after time-to-depth conversion w/ our interpolation based

flx) = Z o), ( H X — X, H ) on checkshots

 use check shots to convert time-migration to depth

« smooth velocity ensures smooth velocity field and also interval velocities measured are often inaccurate
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Velomty sample overlaid on Seismic

e Diffusion model able to reconstruct
statistically realistic velocity models
consistent with seismic data
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« Model captures the localized
=> downward deflection of the seismic
—= horizons, indicating sensit

Smlc in Depth

=) I Training on approx. 1000 wells d) Donoho, D., 2024, “Data Science

—— . Extend the model to predict at the Singularity,” Harvard Data
—= — % : missing well-log measurements, Science Review, 6. Available at:
| = = - . , . o https://hdsr.mitpress.mit.edu/pub
Velocity sample reconstructed by including density & permeability
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