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RMO: Residual moveout	
MVA: Migration velocity analysis	
WAZ: Wide azimuth	
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Outline	  (	  E-‐Octopus	  phase	  III,	  GOM)	  
� Geological	  seJngs	  
� Acquisi/on	  geometry	  
� Data	  regulariza/on	  
� Data	  pre-‐processing	  	  
�  Ini/al	  migra/on	  and	  illumina/on	  study	  
� Target	  region	  iden/fica/on	  
� 3-‐D	  ODCIGs	  and	  ADCIGs	  
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Regional	  geological	  structure	  

3 Courtesy of Schlumberger 



Nominal	  acquisi/on	  seJngs	  
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Nominal	  acquisi/on	  seJngs,	  cont.	  
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max hx = ~7.0km 

max hy = ~4.2km 



Rose	  diagram,	  azimuth	  coverage	  
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80° 



Overall	  source/receiver	  coverage	  
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sources receivers 



Overall	  source/receiver	  coverage	  
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sources receivers 
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Data	  regulariza/on,	  reduce	  11TB	  to	  1.9TB	  
� Geometry	  rota/on	  
�  Sort	  by	  common-‐shot	  gathers.	  Pass	  A	  shot	  lines	  and	  Pass	  
B	  shot	  lines	  separately.	  

�  Increase	  inline	  receiver	  spacing	  to	  25m	  
� Discard	  source-‐receiver	  pairs	  far	  away	  from	  the	  velocity	  
model	  

� Group	  four	  neighboring	  shots	  (<75m	  inline)	  into	  one,	  
reduce	  total	  No.	  of	  shots	  by	  4x	  
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typical	  shot	  gather	  data,	  tpow=2.4	  
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t-pow=2.4 
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Data	  frequency	  spectrum	  
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Data	  pre-‐processing	  before	  migra/on	  
� Mute	  all	  events	  above	  water-‐bo_om	  reflec/ons	  
� Gain	  the	  data	  at	  later	  /me	  value	  (Tpow)	  
� Using	  the	  frequency	  data	  in	  range	  [5Hz,20Hz],	  further	  
reduce	  the	  data	  size	  and	  computa/on	  cost	  
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Velocity	  model	  for	  migra/on	  
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2D 

3D 
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2D 
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3D 



Ini/al	  migra/on	  images	  
AGC	  
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9km 

6km 

6km 

Illumina/on	  indicator	  
(imaging	  Hessian)	  

Salt Salt 
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6km 

6km 

Select	  region	  of	  interest	  
t-‐pow	  
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[-0.50km,+0.50km] 

[-0.54km,+0.54km] 



The	  transform	  of	  offset	  -‐>	  angle	  3D	  CIGs	  
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Angle	  to	  offset	  mapping,	  irregularity	  
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(khx,khy)	  ),( φγ



ADCIGs	  
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Image 
ϒ = [-35°,+35°] 

inline	  

cross-‐line	  
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Conclusion	  
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� We	  successfully	  applied	  our	  imaging	  algorithm	  on	  a	  large-‐
scale	  3-‐D	  field	  WAZ	  data	  set	  

�  By	  careful	  data	  regulariza/on	  and	  pre-‐processing,	  we	  are	  
able	  to	  make	  the	  computa/onal	  cost	  affordable	  on	  our	  
academic	  compu/ng	  cluster	  

�  The	  computed	  3-‐D	  ADCIGs	  demonstrated	  clearly	  indicates	  
the	  room	  for	  velocity	  improvement	  in	  the	  target	  subsalt	  
area	  
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�  Further	  tune	  our	  RMO-‐based	  WEMVA	  method	  on	  this	  
data	  set	  to	  achieve	  more	  model	  improvement	  

�  Test	  the	  compressive-‐sensing	  based	  ADCIGs	  
reconstruc/on	  on	  this	  3-‐D	  imaging	  example	  
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Future	  work	  
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Ques/ons?	  
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