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Green's Function Retrieval

Marmousi Model

-> Noise source: Drill Noise Spectrum

-> is uncontrollable and (Gradl et al. [2012])

continuously inputs energy. 1

=> likely is heavily correlated (not K
white spectrum) in time. =
= Imaging: _E‘
-=>» from raw records is impossible < _
because of unknown noise 00 10 20 30 40

signature.

> requires the subsurface Green's
function that is uncontaminated
by noise.
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Focused Blind Deconvolution (FBD)

Marmousi Model
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Next Section

(1) Multichannel Blind Deconvolution
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Convolutional Model For Three Channels

unknown convolution factors
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Why not £4?

Next Subsection

(1) Multichannel Blind Deconvolution
o Why not £,7
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Wh"f not !l?

Convolutional Model For Three Channels

sparse g(t)
I 1t

D>(z)
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Wh"f not 'El?

We Need Constraints to Remove Common Roots

non-sparse g(t) * o(t) g(t)

{ILLI|, Ihl,
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“‘h"l" ot !1 4

{1 Minimization Is Not Sufficient

= minimize £; norm (Kazemi & Sacchi
[2014], Nose-Filho et al. [2015], Liu et al. T .
[2016]) - - - "

rninZ lgill1 s.t. di = gi*s.

D _llgilla = 2 _ ligi * 6llx W

whenever [ ¢(t) =1
J 1
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Interferometric Blind Deconvolution

Next Section

@ Interferometric Blind Deconvolution
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Interferometric Blind Deconvolution

Convolutional Model For Three Channels

recorded data [D;] Green's Functions [G/]

: . X

E : noise source
E E : }( .-...'.....E
: : . R :
: : . : X

q D3(z) | 4 G3(2) ¢

‘Il'lll..l‘. :ll.ll.ll.’:
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Interferometric Blind Deconvolution

Interferometric Convolutional Model For Three Channels

interf. data [Dj] interf. Green's Functions [Gjj]

TENREERAEENNEERNREDDN -IIIIIIIIIIIII!III.

DI(Z)DI(%) - Gi1(2)Gi(3) §

source autocorr.
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Interferometric Blind Deconvolution

Interferometric Blind Deconvolution

Definition

arg minz Z{{n‘ dif(7) — {{s ® s} * {g«k ‘ gf}}(?")}z
k.l

T
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Interferometrnic Blind Deconvolution

®(z) in Interferometric Blind Deconvolution

®(z) is real and non-negative when |z| = 1

'IIIIIIIIIllllIIIIIIII..IIIIIIIIIIIIIIIlllllll-.-lll'

3 G1(2)G1(3)9(2)

01(2)91(%.)___

X

D,(z)Dy(2) G2(2)Gy(2)®(2) 5(2)S(2)o1(2)

2 G3(2)G1(L)9(2)

D3(2) Dy (3)
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Interferometric Blind Deconvolution

Undesired Solution 2: Defocusing Due To ®(z)

{dy @ d1 }(7)

{81 ® g1}(7)

{81 ® g3}(7)
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Interferometnc Blind Deconvolution

Focusing - - -

= Focusing objective:

>:> : t*{gk @ gi}*(7).
k T

G1(z)Gi(2)d(B)

\ £

lowest value of the focusing objective iff
¢(t) = o(t) among all ¢ that cause
indeterminacy.
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FPhase Ketrieval

Phase Retrieval

from interf. decon Green’s Functions [G,]

G3(z)61( \E G3(2)
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Phase Retrieval

Undesired Solution 1: Green's Function Not Front-loaded

{81 @ g1}(7)

gi(t)

{g1 @ g2}(7)

g(t) g1(t)

=

A

/\/\ | (1)
A/ -
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FPhase Ketrieval

Undesired Green's Function: Unknown Phase Due to ®(z)

2 Gi(2)9(2)

Gi(2)Gi(3)
G2 G ) e Y G

2 G3(2)9(2) =

G3(2)Gu(3)
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Conclusions

Focused Blind Deconvolution:

->» achieves data-driven Green's function retrieval from the multi-channel seismic data of a
NoIsy source.

> and it doesn’'t demand either velocity model or unrealistic noisy-source assumptions.

Two Focusing Constraints:

->» resolve the indeterminacy due to the amplitude spectrum of ¢(t), by choosing the
Green's functions that are magimally white.

->» resolve the indeterminacy due to the phase spectrum of ¢(t), by choosing the Green's
functions that are maximally front-loaded.

49 /51



Acknowledgements

=> This project was funded by Equinor.

=» LD is also funded by AFOSR grants FA9550-12-1-0328 and FA9550-15-1-0078, ONR
grant NO0014-16-1-2122, NSF grant DMS-1255203.

9 =
g N

equinor

50 /51



	Slide01-0.00
	Slide03-0.91
	Slide04-0.84
	Slide05-0.89
	Slide06-0.90
	Slide07-0.90
	Slide09-0.91
	Slide10-0.85
	Slide11-0.91
	Slide12-0.89
	Slide13-0.91
	Slide14-0.84
	Slide15-0.85
	Slide17-0.72
	Slide18-0.83
	Slide19-0.82
	Slide20-0.88
	Slide21-0.81
	Slide22-0.79
	Slide23-0.88
	Slide24-0.87

