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Introduction 

 

 

Romdhane et al. (2012) 

 

 

 

  

• Norne field, 2500 x 2700m 

• 1500 - 4000m/s 

• f-x domain, 10 – 60 Hz 
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Introduction 

 

• Different acquisition geometry --> Different results from FWI / imaging 

 

• How to optimize the survey for better illumination ahead of the drill bit? 
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Model building 

 

Geometry Shots Receivers  

Multi-offset VSP 101 238 

Crosswell 101 238 

In-wellbore 116 238 

Reverse VSP 116 101 

Multi-offset VSP No.2 101 238 

- 2D to 2.5D 

 

- 5 acquisition geometries: 
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Model building 

 
- Velocity model and Interfaces 

• Select interfaces --> ascii xyz 

 

• Smooth the model --> segy 
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Illumination maps & ray paths 

 



8  

Illumination maps & ray paths 

 
Multi-offset VSP 
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Illumination maps & ray paths 

 
Cross-well VSP 
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Illumination maps & ray paths 

 
In-wellbore VSP 
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Illumination maps & ray paths 

 
Wellbore-to-surface seismic (RVSP) 
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Illumination maps & ray paths 

 
Multi-offset VSP No.2 
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Comparison 
Cross-well VSP Multi-offset VSP In-wellbore VSP 
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RVSP Multi-offset VSP No.2 

Comparison 
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Comparison 

 

In-wellbore Crosswell 

RVSP VSP No.2 

VSP 
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Conclusion 

 

• The overall incomplete model update from FWI can be 

attributed to the illumination deficiency resulting from 

individual acquisition geometry. 

 

 

• A suitable acquisition geometry for the target area is 

important in order to obtain a good model update from 

FWI. 

 

 

• For this typical fault model, a cross-well geometry gives 

the best resolution locally around the fault. 
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