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Why?

Full-wavetform inversion (FWI) Is powertul
...dangerous
...expensive
..unreliable

f you don’'t know what you're doing.




Phase-based quality control

Wavetorm phase Is the frequency-domain
analogue fo fravelfime — mainly sensitive to
velocity




What is phase?

Phase

...angle part of a complex signal
) ...one number per frace, per freq.
60 ...mainly affected by velocity

; Patlterns exist if examined
30 spatially along the array.

20

Signal x

e = cos(wt) 4 i sin(wt)

Parts of a complex signal




What is amplitude?

Amplitude
...Is affected mainly by:
60 » proximity to source

p focussing effects
» signal attenuation

...can be decoupled from phase

Ae™t = Acos(wt) + iAsin(wt)

Parts of a complex signal




1D Example
VSP Dataset from the Permian Basin, TX, USA
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2.3 km.
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2D Example

Synthefic
Demonstrating spatial features of nofe




Synthetic Example

Original Model Smooth model, good 1D gradient Smooth model, bad 1D gradient
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Phase Residual

Synthetic Example T ¢

Original Model Smooth model, good 1D gradient Smooth model, bad 1D gradient
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Receiver X (m)

Smooth model, good 1D gradient
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2D Example

Chevron: Gult of Mexico FWI Blind Test
with Xiang Li
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Conclusions

¢ Fulllwaveform inversion (FWI) QC is complex
e FWI may not find the solution on its own
e Phase QC Is useful for assessing data fit

e Automatic analysis of misfit In space + fime
may allow improved algorithms




If we can see it, so can a computer.

We should:

...assess cycle skips automatically

...use Image analysis of phase misfit
...Choose robust misfit function

...exclude bad datq, possibly precondition
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2D Example

Nechako Basin, south-central BC, Canada
Smithyman and Clowes (2012; 2013)
Smithyman, Clowes and Bordet (in press)
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