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Kirchhoff migration: minimum aperture

M

minimum aperture

ξ*

Optimum aperture = minimum aperture

I centered around stationary point

I size: projected Fresnel zone
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Apertures & amplitudes

Problems with user-given apertures:

too small underestimated amplitudes and/or loss of
steep events

too large undesired noise and/or other events
contribute to stack

➥ true-amplitude migration requires sufficiently large
apertures
➥ risk of operator aliasing
➥ anti-alias filters tend to falsify amplitudes
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Common-Reflection-Surface stack

I alternative to standard NMO/DMO/stack approach

I second-order approximation of reflection events in
offset and midpoint direction

I spatial stacking operator
➥ much more prestack traces used
➥ enhanced signal/noise ratio

I fully automated coherence-based application

I output:

➥ zero-offset section

➥ set of stacking parameters (CRS attributes)
I emergence angle α

I curvature of normal-incidence-point (NIP) wave
I curvature of normal (N) wave

➥ coherence section
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Workflow: extraction of attributes

CRS stack provides kinematic wavefield attributes for
each sample

I meaningful only along reflection events

I subject to outliers

I subject to unphysical fluctuations

➥ attribute-based event-consistent smoothing

➥ smooth input for determination of PFZ and
stationary point

➥ automated picking of locally coherent events

➥ input for velocity model determination
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Velocity model determination

I CRS attributes provide approximation of diffraction
response
➥ time migration operator

I estimation of time migration velocity
I estimation of operator apex

I interpolation of velocity model
I weighted polynomial interpolation
I currently no physical constraints
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Velocity model determination
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Workflow: migration attributes
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PFZ & stationary point

Stationary point for ZO:

I migration operator τD is tangent to event τR

I dip of reflection event related to emergence angle α
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Stationary point for ZO:

I migration operator τD is tangent to event τR

I dip of reflection event related to emergence angle α

I dip of migration operator can be calculated
analytically

➥ minimum dip difference below given threshold
determines stationary point
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Common-Reflection-Point trajectory
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Widening of PFZ size with offset
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Original model ( vP)
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Zero-offset seismogram
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Migration velocity model
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PreSTM stacked section (conventional)
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PreSTM stacked section (CRS-based)
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CRS-based stationary points
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CRS-based ZO projected Fresnel zone
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Conclusions

CRS-based minimum aperture time migration concept
allows

I simple, highly automated velocity model building

I stationary point & minimum aperture from CRS
attributes

➥ clearer images
I reduction of migration artifacts
I no operator aliasing

➥ more reliable amplitudes
I less summing of unwanted contributions from other

events
I less summing of noise
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