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For velocity estimation and process
Where to interpret reflections?
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Time migration/demigration

e |nput and output traces are in TIME

e A time-migration velocity model is needed as
iInput, e.g.,

VM (m, 1), migration velocity
SM(m, t), time-migration matrix
(describes the time-migration ellipse)

e Time migration yields useful images only if the
lateral velocity variation is small or moderate

e Diffraction-time function must be single valued
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Kinematic time migration and
demigration

Whitcombe, 1994
Sollner and Andersen, 2005

E. Iversen et al., ROSE meeting, Trondheim, 23-24 April 2012



Lateral coordinates

Source St

S

o Midpoint

X .
Receiver
h
r
a
V& m Half-offset vector: h = (r-s)/2

Image-gather Aperture vector: a=x-m

location

E. Iversen et al., ROSE meeting, Trondheim, 23-24 April 2012



An example is
the standard double-square-root (DSR) function:

2
To(th,amx) =\ 1 * (a—h)"'SM (m,7) (a—h)

—~2
+ \/ I +(a+h)"SY (m,7) (a+h)

(but we permit use of more general functions)
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Numerical example
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Generation of reflection data by ray tracing:
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Reflections in the
recording domain:
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Reflections in the
fime-migration domain:
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Common-reflection surfaces in the time-migration domain:
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Time-migration velocity model:
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Reflections in the
time-migration domain:
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Generation of reflection data by ray tracing
in modified depth model:
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Reflections in the
recording domain:
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Time-migration velocity model:
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Concluding remarks

e \We have extended previous approaches from zero
offset to finite offsets

e Our approach allows to map the full set of reflection-
time second derivatives

e The mapping formulas are independent
— of the type of diffraction-time function
— of the parametrization of the migration-velocity model

e Applications in
- multi-midpoint stacking techniques
— time-migration tomography
— depth-migration tomography
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