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Seismic data | === | Processing
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Kirchhoff migration — good for reconstructing of horizons

Full wave tomography — good for absolute velocity values

BUT: both methods need a proper starting model

How we can obtain a good starting model?
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There exist situations when we can get the unique solution

For instance, in case of acoustic equation:

12Utt—a Lu -2 Lu =0
oC oz\ p oX\ p
Initial conditions: Boundary conditions (source):
U ‘t<O: O U ‘zzO: 5(1:)5()()

Observations on free surface:

U, | _,= R(t, x)

Z

R(t,x) 1 > ¢(X2),0(X,2) Velocity and density
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Levitan B.M. (1951)

in 1D Schrddinger equation

Gelfand .M. and ::{ Reconstruction of potential }<;:| Moses H.E.(1956)

Gelfand-Levitan-Moses method

[ Blagovestchenskii A.S. (1966, 1983, 2001) ]
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Theorem of uniqueness
|

Solution of inverse problem
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[ Reconstruction of velocity in 1D string equation}
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Numerical realization of the scheme for
reconstruction of velocity
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Gelfand-
Levitan-Moses
equation of
second kind

R, (t) =R (t) -5 (1),

R1+ (t)is odd continuation of function R, () to negative time
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Wiener filter for the Ricker wavelet
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seismogram section of 1-D acoustic modelling
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Comparison of velocity model reconstructed with GLM method compared with exact velocity model.
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Water layer[

Homogeneous
layers
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R(t,k,) = _[ R(t,x)cos(k, x)dx =a XZN: R(t,x,)cos(k, Xx) =

if  k, =0

X

N
=ax) R(t,x,)
n=1

From 2D to 1D via Fourier transform
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Result of space Fourier transform for initial seismogram
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Comparison of velocity model reconstructed with GLM method compared with exact velocity model.
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Comparison of velocity model reconstructed with GLM method compared with exact velocity model.
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Comparison of velocity model reconstructed with GLM method compared with exact velocity model.
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v' GLM method is introduced for reconstructing of
layered horizontally homogeneous velocity model
in 1D and 2D cases

v' Method is proved to be efficient and accurate
for smooth velocity distributions

= Rather low noise level affects the results
dramatically
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» Expansion to 3D media

» Improvement of the technique for the noisy data
» Development and implementation of the theory
for slightly horizontally inhomogeneous media

» Investigation of the applicability of the method
to the construction of the reference velocity model

» Comparison with other inverse method techniques
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Thank you for your attention!
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