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‘' * The gap between industry and academia

Quality of
results

After decades of seismic research, simple
things have already been done

We are forced to work with more complex
algorithms to make progress.

In real data increase of complexity does not lead
to increase of quality until details are worked
out!

Simple 2D
synthetic data

Co D
Synthetic data

al
Data

This is the
difficult part !
Complexity

Complex ideas are usually tested in simple examples

Complex problems are often solved with simple ideas




Summary

dEfficient computation through GPUs using CUDA (2020, 2021)
Dataflow for real geometries, Modeling, RTM and FWI modules
dinverse Crimes in many flavours

dExamples: Pluto, Foothills, SEAM Overthrust, Physical Data

dExamples 3D



‘A{:‘ Handling irregular geometries with Madagascar

Segyread < realdata ->data + 2 files
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GeometryClass(2files,grid):
calculates necessary
information from x,y,z

All modules use the same
class to access geometry
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‘A{:‘ One shot from SEGY vs Synthetic
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Realistic RTM tests in salt vs inverse crime
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Foothills environment
Modeling from topography:
acoustic and elastic
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* Foothills Example: acoustic from topography
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Depth (m)

' Foothills model (w

o
()]
)
i |
<y
—_
o)
L ("\
o
<
I
)
(4}
o
(@
[3Y]
D)
o
.
f‘

th near surface noise)

1060 2000 30C0 4G00
1 1 1

o)
<

- Acoustic

vp.rsf

Distance (m)

25000

0 5000 10000 15000 20000
D L 1 1 1 1
<
(]
<
8%
<
<
<
<t
(@]
=}
<
«©
g :
= Acoustic

Deplh (m)

6000

4000

2000

4000 2000 0

y 6000

a000

5000

10000

15000

20000

25000

Deplh (m)

6000

Time (sec)

9

5000

1000

10000 15000 20000 25000
Receiver (m)
20]00 SOIOG 40]00 50]00 GOIOG

7000

‘Elastic

<+ =
—_——
density
Diszznce {1}
G 5000 15630 150G9O 20000 EE?C

2000

1000

8000




 Realistic FWI from topography
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',7‘ The importance of size and dataflows
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Physical modeling:
How inverse crime can be useful
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‘A{;‘ Physical experiment

Physical data created by Joe Wong, Kevin Bertram and Kevin Hall
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vy Real and synthetic data (same real geometry)
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RTM from differences between target and no target (Real Data)
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‘3D modelling
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Numerical example SEAM model



A4
“y Summary

Long term project to increase the realism of testing seismic algorithms
Adapted dataflow and created modules to work with real data and real geometries.
Compared inverse crime scenarios with real scenarios for QC and baselines

Adapted dataflow to handle large volumes of data and large computations (HPC)

Applied to many scenarios, topography, salt, physical modelling and working on 3D.
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s Modelling from topography (lvan Sanchez)
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PMFD3D-GPU: Parameter modified finite difference solver
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* SEAM 2 Elastic from Topography
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17 SEAM 2 Elastic from Topography
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Overthrust
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vt . . . . .
“y* Marmousi (multigrid -> no inverse crime)

Data generated in a fine grid (8x8) inversion done in coarser grids.
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%s* Foothills from datum (multigrid -> no inverse crime)

Data generated in a fine grid (8x8) inversion done in coarser grids.
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“y* Foothills from topography (harder but inverse crime)
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1 Foothills from topography (harder but inverse crime)
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