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DownUnder ï who are we? 

Employee owned private 
Geophysical Company with 
long term vision 
 
170 people 
 
Petaflop compute 
 



DownUnder ï what do we do? 

Land & Marine 
Processing and Imaging 
Quantitative Interpretation 
Velocity model building 
Petrophysics 
Rock Physics 
Software 



DownUnder ï where are we? 

London 
Houston 
Perth 
KL 
Jakarta 
Brisbane 
Singapore 



DUG Broad ï Ghostbuster! 

Primary and ghost reflections 

A: Primary 

B: Source ghost 

C: Receiver ghost 

D: Double ghost  

Lets assume for a moment we live a wonderful 
place where beer is free and the source 
signature is a perfect spike. 

time=0 

Source signature 
(ghost free) 

Source signature 
(with ghosts) 

time=0 
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Spectra and water bottom reflections (source depth=5m) 
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Red:  Zero offset 
Blue: 3000m offset 
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There is signal in 
them there notches! 

Near Trace Section 1 Hz 32 Hz 94 Hz 63 Hz 



Overview 

ÁOur modeling uses 5 parameters 

ÁNotch position is very sensitive to these parameters 

ÁOur acquisition contains uncertainties which are 

significant to the notch positions 

ÁOur 5 model parameters vary within and between our 

shot records 

ÁNotches contain useful data 

ÁWe need to know the notch position in order to 

address them 



The DUG Broad algorithm - 1 

Calculate the spectrum in 
ñlocalisedò design space.  
 
Make initial model based on best 
info 
 
Optimise the model parameters 
by notch search 
ÅFit a Gaussian to all model 

parameters 
ÅOnly allow them to vary as they 

would physically 

 
 



The DUG Broad algorithm - 2 

D    Calculate inverse operator both amplitude and phase 
 
E    Apply as appropriate ï fix phase even in low SNR regions 
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Gun at 5m -- Cable at 18m 

Before After 



ConVG ï Raw full stack 

Cable = 7m 
Gun= 5m 



ConVG ï Post DUG Broad full stack 

Cable = 7m 
Gun= 5m 

Correction for receiver 
ghost only  



Spectra 1 ï receiver only correction 

Before 

After 

Cable = 7m 
Gun= 5m 

The shallow gun and cable 
depths mean the notches are 
outside the dominant seismic 

bandwidth. This spectra shows 
the before and after results 
correcting only the receiver 

ghost. 

Notch from 
receiver ghost 

Notch from 
source ghost 



15 

Depth Imaging 

Kirchhoff PreSDM 

Å True relative amplitudes 

Å Turning rays 

Å Anisotropic 

Å VTI 

Å TTI 

Å Tilted Orthorhombic 

 

Beam Mig 

RTM 

Å Anisotropic 

Å VTI 

Å TTI 

Å Angle Gathers 
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DUG HRTomo - Reflection Tomography 

Å Multi-azimuth, input picks along any azimuth 

Å Anisotropy updates 

Å Horizon and grid consistent 

Å Stratigraphy based smoothing 

Å Complete control over what part of the velocity model is updated, independent of input picks. 
For example full volume picks can be used to update the shallow layer only 

Å Refraction & reflection simultaneously 

Å Weighted & confidence value RMO picks 

Å Reweighting of RMO picks during the tomography run in order to miminise the influence of 
outliers 

Å Clusterised allowing virtually unlimited model size, largest model to date = 15000 sqkm 

Å RMO picks may be horizon or volume based or combination 

Å RMO events can be any shape, no parabolic assumption 
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Initial model & mig 
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Iteration 1, anisotropic tomo & mig 
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Iteration 2, anisotropic tomo & mig 
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Iteration 3, anisotropic tomo & mig 
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Iteration 4, anisotropic tomo & mig 
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Iteration 5, anisotropic tomo & mig 
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Previous PreSDM 
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Well calibration 
Initial                Iter 1                 Iter 3               Iter 5               Prev. 
PSDM 
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Non parabolic picking in DUG Insight 



DUG 3D SRME over conventional 2D SRME 

(a) Multiple picked on offset plane (b) 3D multiple prediction (c) 2D multiple prediction 



Diffracted Noise Attenuation ï Stack before 



Stack after 


