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Time-reversal and super resolution
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Time-reversed seismic location

— No picking required

— Automatic (real-time)
location

— Using full waveforms
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Virtual source method
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Bakulin and Calvert, 2006
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Constructing virtual source (VS) data

Sip(t) = wi(1)%S;4(1)

S (1) =w ()S, (1)

Bakulin and Calvert, 2006
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Applications

Problem: Overburden+statics defocus VSP.migration

Solution: VSP=> SWP ransform)(Galvert, Bakulin)

= SWP
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VSP Geometry
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VSP Salt Flank Imaging
(Hornby & Yu, 2006)




Interferometric Migration Result

o . - Interferometric image
Surface seismic migration using VSP data
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Seismic Interferometry

* Interferometry is a family of techniques in
which waves, are superimposed in order to
extract information about the waves (from
wikipedia).

e Seismic Interferometry involves cross
correlating and stacking diffusive waves to
extract Green’s functions.



Cross-correlation and stacking

CD(S)(T) -G (,) ® 6.’(1) G, (t): Green’s function from source s to a.
a - e(t): Source time function.

Cgsb)('r) = f (Pff)(l‘)(D;)s)(l + 7)dt = (Dgs)(— T ® (DZS)(T), Cross-correlation

Cab(T) = 2 Cffb)(T) Stacking: source averaging
§

G(xp.Xa.1) + G(xp. X4, —1)
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Time-reversal interpretation of the
correlation process

C(S)(t) - sa( T) & Gsb(T) — Gas(_ T) ® GS[’( )

ab

Treat g as the virtual source
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(Weaver and Lobkis, Ultrasonics, 40, 435-439, 2002)



Time-derivative of auto-correlation (arbitrary units)
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