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IntroductionIntroduction

•• PSPI and NSPSPSPI and NSPS
•• The Gabor transformThe Gabor transform
•• Uniform POU Gabor framesUniform POU Gabor frames
•• Adaptive POU Gabor framesAdaptive POU Gabor frames
•• Gabor phase-shift extrapolationGabor phase-shift extrapolation
•• Synthetic examplesSynthetic examples
•• SummarySummary
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The Gabor transformThe Gabor transform
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Fourier amplitude spectrumFourier amplitude spectrum
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A uniform POU Gabor frameA uniform POU Gabor frame



An adaptive POU frameAn adaptive POU frame



Another adaptive frameAnother adaptive frame



A 2-D windowA 2-D window
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Its complementIts complement

Courtesy R. Bale



Extrapolation algorithmExtrapolation algorithm

( )0, ,x z z tΨ = " ( )0, ,x z fΨ

" $( )0, , ,xx k z f Ψ GT
$( )

( )
2 2

2
, ,z x x

V x

fk x k f k
 
 
 

= −
$

" $( ) ( ) " $( )0 0, , , exp 2 , , ,x Z xx k z z f ik z x k z fπ   Ψ + ∆ = − ∆ ⋅ Ψ   GT GT

" %( )0, ,x z z fΨ + ∆ %( )0, ,x z z tΨ + ∆



SSynynthetic examplesthetic examples

•• StepStep velovelocicity modelty model
2250 m/s to 3750 m/s2250 m/s to 3750 m/s

•• Random velocity modelRandom velocity model
1500 m/s and 2500 m/s1500 m/s and 2500 m/s



Step velocityStep velocity

2250m/s2250m/s 3750m/s3750m/s



Bandlimited impulsesBandlimited impulses
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Exact extrapolatorExact extrapolator
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Random velocityRandom velocity



Bandlimited impulsesBandlimited impulses



Exact extrapolatorExact extrapolator
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ExactExact 47.067/46.31747.067/46.317

NSPS - NSPS - 1 step1 step 3.946/3.6753.946/3.675 8.2/7.98.2/7.9

NSPS - NSPS - 5 steps5 steps 20.580/17.54520.580/17.545 42.5/37.942.5/37.9

PSPI - PSPI - 1 step1 step 3.995/3.7463.995/3.746 8.2/8.18.2/8.1

PSPI - PSPI - 5 steps5 steps 20.365/19.21720.365/19.217 41.9/41.541.9/41.5

AGPS - AGPS - 1 step1 step 0.601/3.9160.601/3.916 1.2/8.51.2/8.5

AGPS - AGPS - 5 steps5 steps 3.245/19.4383.245/19.438 6.4/42.06.4/42.0

Relative cost for Relative cost for 
step/random velocitiesstep/random velocities

  (% of Exact)  (% of Exact)

Absolute cost forAbsolute cost for
 step/random  step/random 

velocities (sec)velocities (sec)

ExtrapolationExtrapolation
 algorithm algorithm

100/100100/100



SummarySummary
Adaptive Gabor extrapolation…Adaptive Gabor extrapolation…

•• has accuracy comparable to NSPS/PSPIhas accuracy comparable to NSPS/PSPI
•• reduces to NSPS/PSPI in limiting casesreduces to NSPS/PSPI in limiting cases
•• has cost proportional to complexity of v(x)has cost proportional to complexity of v(x)
•• is typically much faster than NSPS/PSPIis typically much faster than NSPS/PSPI
•• doesn’t separate waves along jumps in v(x)doesn’t separate waves along jumps in v(x)
•• doesn’t generate reflections at interfacesdoesn’t generate reflections at interfaces
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