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vy Wavefield modeling

In the acoustic medium with constant density,

/ Time domain \ / Frequency domain \
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vy Wavefield modeling
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Wavefield modeling

Single
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When the source is a delta function,
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Born modeling & Adjoint operator

02 = 05 + 8(0?)

Assume the scattered
wavefield is weak



s Born modeling & Adjoint operator
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Born modeling & Adjoint operator
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Work Flow: Conventional LSRTM

Born Modelling
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Work Flow: Conventional LSRTM
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vy Examples: 2 layers model

True model
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;' Examples: 2 layers model RTM
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;' Examples: 2 layers model RTM

Lateral (m)
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True model
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'y Examples: Marmousi RTM time domain
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‘1',7 Examples: Marmousi RTM frequency domain
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Yr FWI & LSRTM
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Formulations
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Gradient & Hesslian

If we use the FWI objective function as the initial objective function

[ 8J(m + m) ~ dSm'g + Sm'HSm = 0 }

g

_ 9
~ Om

_ 9%
~ Om?

We can have the linear relationship

T e

By iteratively solving this equation, we can have the image space objective function

d(m) = %Z zHHcSm + g||2

Ny InNg
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Gradient & Hesslian

If we use the FWI objective function as the initial objective function

[ 8J(m + 8m) ~ &m'g + Sm'HSm = 0

_ 9%
dm?

We can have the linear relationship

{ Hom = —g

(=2 -
|

By iteratively solving this equation, we can have the image space objective function

®(5m) = %Z zHH(Sm + gl

Ny InNg

The data space 1 2
objective function [ d(6m) = Ez Z“d - LSmll }
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vy' Examples: Marmousi (FWI-based LSRTM)
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Examples: Marmousi (FWI-based LSRTM)
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' Summary & Future Study

Summary

e Time & Frequency domain LSRTM are presented

* Frequency method is able to use matrix formulation to solve wave equation, which is easier for the adjoint
state method

e Using the LU decomposition, frequency method can achieve multi-source modeling

 However, the frequency method suffers from the large computation cost and requires large memory

Also, the quality of imaging is not as good as time domain and depends on the frequency spacing

Future Study

* Implement standard LS migration in frequency domain and compare with the time domain method
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Questions?
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