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ÁDisconnect between MVA and WEM

ÁWave Equation Shot Record Migration (SRM)

ÁTopography, complex velocity, irregular geometries

ÁVelocity from SRM...Wouldnõt it be nice?

ÁMeasure image focusing as a function of time

ÁTime-shift imaging condition

ÁDirectly convert migration time shift to DVrms

MIGRATION VELOCITY FOCUSING ANALYSIS  (MVFA)



SHOT RECORD MIGRATION WITH CORRECT VELOCITY
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SHOT RECORD MIGRATION WITH TOO-FAST VELOCITY

If we knew Dt, we could 

estimate velocity error 

x x x
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TIME-SHIFT IMAGING CONDITION
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TIME SHIFT GATHERS TO MVFA PANELS
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ÁVelocity error from WEM time-shift gathers

ÁPast applications

ÁDepth Focusing Analysis

ÁTime-shift angle gathers

ÁMVFA: Directly transform tto Dv:

ÁDip/offset independent*
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MIGRATION VELOCITY FOCUSING ANALYSIS



PINONFIELD, W. TX OVERTHRUSTEXAMPLE
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Model courtesy of Paul Genovese, 

Grizzly Energy Resources LLC

Á Radical velocity 

contrasts

Á Complex structural 

geology

Á Some topography
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VELOCITY ANALYSIS AT X=7000 FT
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KNOWN VERSUS òBESTó VELOCITY

Á òBestó = 5 MVFA 

iterations

Á Layer model honors 

gross structure of 

true model

Á Structural geology 

expertise crucial

Á MVFA can determine 

velocity in complex, 

thrusted geology
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SAN JOAQUINVALLEY, CA SYNTHETIC EXAMPLE
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Density Model

1,200ô of topography

70o dips

ñBasinò Analysis 
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ñAnticlineò 

Analysis location



MVFA PANELS IN BASIN
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MVFA PANELS ON ANTICLINE

T
im

e
 (

m
s
)

Initial velocity After 2 MVFA iterations Correct velocity

Known 

velocity

Migration 

velocity

Vrms(m/s)



11/8/2008 14Wave Imaging Technology Inc

INITIAL VELOCITY
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VELOCITY AFTER 2 MVFA ITERATIONS

D
e
p
th

 (
m

)

X (m)



11/8/2008 16Wave Imaging Technology Inc

CORRECT VELOCITY

D
e
p
th

 (
m

)

X (m)



ÁModerately complex geology, topographic relief

ÁSolid velocity estimate after 2 MVFA iterations

ÁVelocity inversions measured, not adequately 

built into layer model

ÁSRM handles topography ĄMVFA can, too
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SAN JOAQUINVALLEY EXAMPLE


