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Prestack Depth migration is an advancedseismicimaging approach that aims to produce very 
accurate seismic images efficientlyespecially in a complex geologicalcontext.

This technique is very sensitive to the velocity model, this later is the key to produce
accurate depth images.

Key questions:

üHow to build and evaluate my velocity model?

üHow to updatemy velocitymodel?

üWhat is the effect of the anisotropyin the migrated image?

üHow good is my depth migrated image compared to the time migrated image ?

Introduction
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Time VS DepthImaging

PSDM operator: More  

accurateimaging
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PSTM operator: Symmetrical 1D  

Assumption

Symetrical opérator = not efficient when  
geology is complex

x

Operator constructedusing
isochrones from ray tracing

= Better Imaging

Straight ray assumption using  
RMS Velocity

Ray tracing following {ƴŜƭƭΩǎ Law using  
Depth IntervalVelocity

The main diffrence is about  
how each manages the  

velocity model to design the  
migration operator

Kirchhoff case



Á We want to fully migrate the Green area

Desired fully migrated output 

area ïImage Zone



Á So we need to have data a migration half aperture around this area (yellow)

Migration half aperture ï

Acquisition Zone

Desired fully migrated output 

area ïImage Zone



Á These are only midpoint locations, but the model must cover all possible shots and 

receivers (red area). 

Migration half aperture ï

Acquisition Zone

Desired fully migrated output 

area ïImage Zone

Velocity Zone



Á For any PSDM model building project it is necessary to create a velocity model 

which covers all shots and receivers necessary to successfully migrate the desired 

amount of data.

Migration half aperture ï

Acquisition Zone

Shot      Midpoint      Receiver

Shot      Midpoint      Receiver

Shot      Midpoint      Receiver

Receiver   Midpoint     Shot

Desired fully migrated output 

area ïImage Zone

Velocity Zone



Isobathmaps Velocityfunctions

Velocityframe

Prior velocitymodel

Robust prior velocity model is
neededto performRMOandDIP
pickingefficiently

Prior velocitymodel building



IL 3075

PSDM Using StackingVelocities

Positionplan



PSDM Using Prior Velocitymodel

IL 3075

Positionplan
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Model evaluation

How good is our model?
The goodness of fit of the velocity model is evaluated from ƎŀǘƘŜǊΩǎflatening

Undercorrectedgather
=

Velocity is Toofast

Overcorrectedgather
=

Velocity is Tooslow

All offsets should produce the same  
image = Gathers should be flat
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RMO is the main criteria to update the  
velocity model in order to flaten the  

gathers

Velocityupdate

How to update the model?



Tomography for Velocityupdate

Conventionnal PreSDMCycle

ClassicWorkflow



kinematic de-

migration

RMO & Dip  

picking

Invariants T,  

Slope, S, R

Linear update of  

velocity

Predicted RMO

Linear update of

velocity No

RMO

minimized?

kinematic  

Re-migration

Yes

final  

PreSDM

Non Linear slopeTomography

The non Linear aspect of the approch is provided by Kinematic Demigration in order to  
ensure the velocity update is independant of the model used in the InitialPSDM

Workflow

Invariants T,

Slope, S, R

Initial PreSDM



T,Z

ddi pip

T,Z

Z( h )

RMO and DIP Picking on Initial PSDM

CIP gather RMO Image sub - stack dip

Kinematic invariants are produced in order to ensure the velocity  
update does not depend on the initial migrationmodel
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KinematicDemigration

RMO and DIP picking are performed on Initial migrated  
PSDM and Demigrated in order to produce Kinematic  
invariants

KinematicDemigration



ClassicalVS adoptedapproach

Prior velocity Updatedvelocity Diffrence

6 Iterations from NON-LinearslopetomographyONE PSDM RUN NEEDED

1 Iteration from LinearslopetomographyWeneedto perform PSDM 6 times 
to get comparable update



Optimized PreSDMworkflow

Velocity model building
from well data and
nterpreted seismic
horizons

Performedfor RMOand
DIPpickingwhich will be
demigrated to produce
kinematicinvariants

Isotropicand anisotropic
velocity update through
non linear slope
tomography

Final PreSDMrun using
the optimized
anisotropic velocity
model

Prior velocity 
modeling First PreSDM

Tomography 
update Final PreSDM



Prior velocitymodel



Isotropic updated velocity after conditioning



Velocitydiffrence



Isotropy is simple and more intuitive than anisotropy but fails to make the best use of our
expensive data through:

Á Improperly focused migrated images.
ÁMis-ties between depth-migrated seismic horizons and well depths.



at the macroscopic scaleé.

Seismic anisotropy occurs when elastic 

waves travel faster in one direction than 

another

Main ideabehindseismicanisotropy



Delta from anisotropicupdate

VTIcase:
Elipticalassumption:

=
NMO



Positionplan

IL 3025
Conditioning applied to data

PSDM Using UpdatedVelocity



Positionplan

IL 3025
Conditioning applied to data

PSDM Using Anisotropic UpdatedVelocity



Positionplan

IL 3025

PSDM Using Prior VelocityModel


