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Why Simulation and Imaging?

Simulation and Imaging

ÅAcquisition issues

ÅIllumination issues

ÅProcessing issues

Geophysical fundamentals



Simulation or Acquisition?
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Why Simulation and Imaging?

Â Answer expensive questions

Â WAZ or NAZ?

Â Nodes or Streamers?

Â 3D VSP?

Â Geophysical Scenario Testing

Â Will I see anything?

Â Velocity information?

Â Signal or Noise?



òDeepwateró SEG/EAGE Model
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Â Simulate 1,764 full-azimuth

split spread shots

Â Extract a ñhigh-effortò narrow 

azimuth survey



òDeepwateró SEG/EAGE Model

Â WAZ vs. NAZ

Â Angle decomposition for shot record WEM

Â Efficient, full-volume angle gathers

Â Incidence angle, dip angle, azimuth angle

Â The ultimate measure of illumination



òDeepwateró SEG/EAGE Model

Â Two sub-salt ñsandsò

Â Good calibration events

Â Compare WAZ to NAZ
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WAZ Image Slice through Sands

Â AGC applied

Â Internal multiples
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NAZ Image Slice through Sands

Â AGC applied

Â Internal multiples less 

apparent

Â More incoherent noise
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òIlluminationó of bottom reflector
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Angle Decomposition for WEM
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Angle Decomposition for WEM

Â For each (x,y,z), compute 

propagation direction vectors for 

source and receiver wavefields

Â Incidence angle, dip angle, and 

azimuth angle from two vectors

Â Define angle ñbinsò, put image 

energy at (x,y,z) into correct bin
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N.B.: Detailed information is in the abstract



Initial Motivation: Velocity

Â Focusing Analysis using 

shot record WEM and 

time-shift imaging 

condition

Â Suffered from shallow 

bias

Â Angle information 

improves indicated 

velocity

Known 

velocity

Measured 

velocity

no angle correction angle correction



WAZ: 0-10o incidence angle

Â Slice view through a 

sub-salt ñsandò

Â No gain applied
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WAZ: 10-20o incidence angle

Â Variable sub-salt 

illumination
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WAZ: 0-60o incidence angle

Â Internal multiples stack 

Â High incidence angles

Â Some azimuth angles

Â Adaptive stacking?
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WAZ Image: 10-20o incidence angle

Â Velocity confidence = 

Angular illumination
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