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A SIMPLE MODEL
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BUILDING UP A PLANE-WAVE IMAGE
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MARMOUSI IMAGING
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A SHOT-PROFILE IMAGE
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HORIZONTAL PLANE-WAVE IMAGE
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How MANY PLANE WAVES?

41 plane waves:
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How DO WE MEASURE CONVERGENCE?

R(z,z) =

3

Vs e, ) Unsa(,2) — I, 2)

\/Zx,z Q(CC, Z)(IN(xv Z))2

R is “residual”, Q is a window isolating a region (e.g. “shallow” or
‘reservoir” ), Iy is one image in a sequence, In41 is the next.
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MARMOUSI IMAGE CONVERGENCE

Convergence within each algorithm:
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MARMOUSI IMAGE CONVERGENCE

Convergence to final shot-profile image:
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GENERALIZED PSPI

INFINITESIMAL EXTRAPOLATOR

V(z, 2z + Az,w) = Tozizqar)V(z, 2,w)
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GENERALIZED PSPI

INFINITESIMAL EXTRAPOLATOR

~ / Dk, 2, W)z, kg, w, 2 : 2 + Az)eF=Tdk,
R

where

exp (iAzm) ) |ka| < %
exp(—‘Az i _kz)a ‘kw,>%

v(z)? x

a(x, kpyw,z 2+ Az) =
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CAN WE APPROXIMATE THIS SOMEHOW?

velocity model.

@ We could simply use a frequency-dependent smoothing of the
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CAN WE APPROXIMATE THIS SOMEHOW?

@ We could simply use a frequency-dependent smoothing of the
velocity model.

@ What would be “correct”? This is still an open question.

@ In the meantime, we can just go ahead and do it.

o In fact, we have been doing it, via FOCI’s spatial resampling.
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AN APPROXIMATION BY SMOOTHING
v(@?

Original Re ( k%) :
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AN APPROXIMATION BY SMOOTHING
Re (,/% — k%), o(x)

is Gaussian-smoothed.
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SPATIAL RESAMPLING IN FOCI

Spatial Resampling
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SPATIAL RESAMPLING IN FOCI

Spatial Resampling
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MARMOUSI IMAGING
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SPATIAL RESAMPLING FREQUENCY RESIDUALS
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CONCLUSIONS

o Plane waves provide an excellent method for efficient imaging.
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Plane waves provide an excellent method for efficient imaging.

Plane-wave imaging is most effective for large data sets, i.e. many
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The ¢? norm is an effective measure of convergence.

Frequency-dependent symbols are an important improvement over
standard GPSPI symbols.
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CONCLUSIONS

o Plane waves provide an excellent method for efficient imaging.

o Plane-wave imaging is most effective for large data sets, i.e. many
shots into many receivers.

@ The ¢? norm is an effective measure of convergence.

o Frequency-dependent symbols are an important improvement over
standard GPSPI symbols.

o This effect is well demonstrated with the spatial resampling
method using in FOCI.

@ We should probably do this with raytracing as well.
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