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Introduction

« PSPl and NSPS

« The Gabor transform

 Uniform POU Gabor frames
 Adaptive POU Gabor frames
 Gabor phase-shift extrapolation
e Synthetic examples

e Summary
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The Gabor transform

Gabor transform of ¢(X)
Vg(,y(i, kx) :_j Y(x) g(x—%) e %l

g=dg(X) Is awindow, or atom

X indexes window position
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A uniform POU Gabor frame
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An adaptive POU frame

— vwelocity function

-- smoothed velocity
—— sum of windows
— partition of unity frame
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Another adaptive frame

Nonuniform Gabor windows and normalized velocity functions
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A 2-D window

o
0
3
=
B
<
i

Courtesy R. Bale



Its complement
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Extrapolation algorithm
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Synthetic examples

e Step velocity model
2250 m/s to 3750 m/s

e Random velocity model
1500 m/s and 2500 m/s



Step velocity

Nonuniform Gabor frame vs. input and smoothed velocities
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Bandlimited impulses

Input wavefield
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Exact extrapolator

Exact extrapolation with 1 step of -200 m Exact extrapolation with 1 step of 200 m
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PSPl with 1 step of 200 m PSPl with 5 steps of 40 m
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NSPS

NSPS with 1 step of 200 m NSPS with 5 steps of 40 m
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AGPS

NGPS with 1 step of 200 m, hw=3, p=1 NGPS inverse with 5 steps of 40 m, hw=3, p=1
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Random velocity

Nonuniform Gabor frame vs. input and smoothed velocities
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Bandlimited impulses

Input wavefield
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Exact extrapolator

Exact extrapolation with 1 step of -200 m Exact extrapolation with 1 step of 200 m
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PSPl with 1 step of 200 m PSPl with 5 steps of 40 m
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NSPS

NSPS with 1 step of 200 m MSPS with 5 steps of 40 m
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AGPS

NGPS with 1 step of 200 m, hw=3, p=1 NGPS inverse with 5 steps of 40 m, hw=3, p=1
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Extrapolation

Absolute cost for
step/random

Relative cost for

step/random velocities

algorisnm velocities (sec) (% ofi Exact)
Exact 47.067/46.317 100/100
NSPS - 1 step 3.946/3.675 8.2/7.9
NSPS - 5 steps 20.580/17.545 42.5/37.9
PSPI - 1 step 3.995/3.746 8.2/8.1
PSPI - 5 steps 20.365/19.217 41.9/41.5
AGPS - 1 step 0.601/3.916 1.2/8.5
AGPS - 5 steps 3.245/19.438 6.4/42.0




Summary

Adaptive Gabor extrapolation...

 has accuracy comparable to NSPS/PSPI

e reduces to NSPS/PSPI in limiting cases
 has cost proportional to complexity of v(x)
e IS typically much faster than NSPS/PSPI
 doesn’t separate waves along jumps in v(x)
 doesn’t generate reflections at interfaces
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