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•  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

•  Automated Pre-processing Pipeline for training data from North Sea

• 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

TWT vs depth and velocity vs depth for interpolated (red) vs checkshot 
(blue) 

2-D resampled seismic in depth tied to wells

•  Seismic-well tie: Velocity transitions along the wells align 
with major seismic reflectors and stratigraphic boundaries

•  Consistent horizon correspondence: Similar velocity ranges 
occur at comparable seismic horizons across spatially 
separated wells

•  Lateral geological consistency: The well-derived velocity 
variations follow lateral continuity and structural trends 
observed in the seismic image

Smooth-velocity volume derived  from 
checkshots for seismic  time-depth conversion Seismic after time-to-depth conversion w/  our interpolation based 

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

f(x) =
N

∑
i=1

λi ϕ ( x − xi )

•  Diffusion model able to reconstruct 
statistically realistic velocity models 
consistent with seismic data

•  Current model trained on 40 wells

•  Training on approx. 1000 wells

•  Model captures the localized 
downward deflection of the seismic 
horizons, indicating sensit

model captures the localized downward deflection of the seismic horizons, indicating sensit

• Extend the model to predict 
missing well-log measurements, 
including density & permeability 
logs.

Future Work

A seismic survey on ukndr portal
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