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Motivations

Accurate imaging

Fast imaging

Trading off between accuracy and efficiency

Developing depth imaging algorithms for complex 2D and 3D
velocity models
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The Continuous Gabor Transforms

(after Margrave et al, 2001)

Vys(xy. kr) = / SO )glar — Xp)e R dxr (1)
R

s(x7) = /R2 Ves(xXr, kr)y(xr — x5 )e™TkT dkdxiy (2)

~—

/ g(xr ) (xr)dxr = 1 3
R

s(xT): signal Vgs(xr, kt): Gabor spectrum of s(x7)
XT: transverse coordinate kt: transverse wavenumber
g(xT — x%): analysis window  ~(x7 — x%): synthesis window
X" window centre R: real domain
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Partition of Unity

Partition of Unity

o
—A single Gaussian window
——Sum of the Gaussian windows
— Gassian windows
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The GPSPI Extrapolation
(Margrave and Ferguson,1999; Margrave et al,2004)

Uplxrz +82,0) = [ Bl z.0) Wlkr. xr, Az)e 7T dkr
R

W kT,XT,AZ = lkzhz (5)

v2 % T v2 XT > k2
( T) ( ) (6)

XT)
< k%

VZ(XT)’ V2(XT)
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Approximation of the GPSPI Extrapolation

W (kr, x7,82) = > Qi(x7)S;(x7)W(kr, Az) (7)
JEZ

vp(xT,z + Az) =~ ZQ x1)Sj(xT /w kr,z,w)

JEZ
- W(kr, Az)e kT dkr (8)
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Some Definitions

iwAz 1
Si(xr)=e (”(XT) ) (9)
W (kr,Az) = e™=hz (10)

_ e Q) vixr)dxr

i T fR Qj(XT)dXT (11)
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Windows - No Adaptive Windowing Algorithm

Windows Over a Velocity Model - No Adaptive Windowing
(windows=131)
2.5 T ‘ ‘ ‘ -

— Velocity profile

——Sum of the Gaussian windows
~i Reference velocity by windowing 7
— Gassian windows
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Phase Error Adaptive Windowing (PEAW) Algorithm

A — Bl
€ =1 12
= Tl (12
where
A= arg (QJ-(XT)W(/(T,XT,AZ)> (13)

B = arg (QJ(XT)ZQ;((XT)S;((XT)Wk(kT,Az)) (14)
keZ
j,keZ
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Windows - the PEAW Algorithm

Adaptive Windowing With Phase Errors
(relative phase error threshold =10% , windows=14,frequency=20 Hz)

2.5 T i . -
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——windows
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Velocity Gradient Adaptive Windowing (VGAW) Algorithm
(Grossman et al, 2001)

o > vOgIM; ()
MY(x) =D elx—x), vuy =% (15)
J=m > My'()

if [vixn +1) — vy || < A, then
otherwise, MN — MN and M,%H = Gny+1
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Windows - the VGAW Algorithm

Adaptive Windowing With Velocity Gradients
(factor =20, windows=13)
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——windows
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Windows Used in Marmousi Velocity Model (factor=20)

Marmousi Velocity Model Number of Windows used in Marmousi Velocity Model
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Marmousi Velocity Model

Marmousi Velocity Model
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No Split-step Fourier Corrections (factor=5,22.5 hrs)

Gabor Imaging of Marmousi
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With Split-step Fourier Corrections (factor=>5,22.5 hrs)

Gabor Imaging of Marmousi
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Qutline Motivations The bo ield Extrapolation The Adaptiv orithms  The Gabor Imaging Examples
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FOCI (51 point, 20 hrs)

FOCI Imaging of Marmousi
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Conclusions

m Very good algorithms for accurate imaging
m Possibility of making fast imaging

m Control over imaging accuracy and speed
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Future Work

m Phase error adaptive windowing algorithm - imaging with
more physically-meaning criteria

m Compactly-supported windows - improving depth migration
speed

m 3D complex velocity model depth imaging - giving a new
depth imaging option in 3D
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