






Virtual Source Method 
 

Estimating and correcting the amplitude radiation 
pattern of a Virtual Source 
Previous applications concentrated on correct kinematics 
and good repeatability. Bakulin and Calvert (2006) 
speculated that in principle since we measure the source 
signal and manufacture the VS ourselves, it should be 
possible to retrieve correct amplitudes. These ideas came to 
fruition during another summer internship of Joost van der 
Neut in 2007. By using spatial-frequency transforms we 
were able to estimate the radiation pattern of the Virtual 
Source and design a deconvolution process to correct it 
within bounds of proper illumination. True-amplitude 
Virtual Source gathers have been presented (van der Neut 
and Bakulin, 2008) for complex 1D elastic models and 
deconvolution approach for inhomogeneous media was 
outlined. In addition time-gating benefits have been 
quantified in terms of more homogenous radiation pattern 
as shown in Figure 8.  
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Figure 8: Amplitude radiation pattern of a Virtual Source below 
layred overburden generated by time reversal of : a) total 
wavefield, b) wavefield gated in first arrivals. Note much more 
homogeneous radiation pattern for gated field. 
 
Deployment and new applications 
Shell’s early Virtual Source effort culminated in the 
creation of Reservoir Geophysics team skillfully lead by 
Jorge Lopez for the past three years. This group gathered a 
majority of Shell’s Virtual Source experts and focused on 
developing VSM and deploying many applications. Much 
of the work described above has been done within this 
group. Look-ahead subsalt imaging with Virtual Sources 
became a reality (Mateeva et al., 2007).  Bakulin and 
Calvert (2005b) speculated about Virtual Source Cross-
Well and Virtual Source Cross-Spread techniques.  VS 
Cross-Well is now a validated technique on a firm footing 
(Mehta et al, 2008). Virtual Source Cross-Spread uses 
multiple wells to create buried overlapping cross-spreads 
(Figure 9). Such Virtual Source Cross-Spread is already 
under testing in realistic 3D models with areal shot 
geometries (Korneev et al., 2008). Head-wave monitoring 
with Virtual Sources (Tatanova et al., 2007) is undergoing 
testing.    
 
Conclusions 
The Virtual Source Method has developed into a superb 
technique to image and monitor below complex overbur- 

dens. Rodney Calvert was instrumental in spearheading and 
bringing this technique to fruition inside Shell and within 
the industry as a whole. We have little doubt that progress 
achieved so far coupled with ongoing advances in drilling 
and instrumentation create a business environment where 
VSM applications will be routinely applied in the entire 
industry throughout the globe. 
 
We greatly miss our great teacher and colleague Rodney 
Calvert. In our thoughts he always remains with us as a 
truly inspirational leader. Virtual Source Method is one of 
his greatest scientific heritages. He left us many others.   
Rodney taught to us to dream about something bigger and 
he lived his dream. If only one thing we can learn from him 
is to dream about something bigger. 
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Observation well

 
Figure 9: Conceptual design for areal field monitoring with a grid 
of instrumented observation wells drilled immediately below the 
shallow glacial channels at Peace River. 
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