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‘A{? 1: Blended Sources
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' 2. Deblending Methods

Deblending (separation) methods

/—/%

Denoising-based Inversion-based
D=I"b D =Lm
~ 2 1
J =|D — Lml|5 + x|/m]||]. J = |[b —T'Lml[3 + p|/mlf;

Exarr_]plc_es: | Examples:
« Dip filtering (Beasley et al., 1998; Beasley, 2008) « Sparse Radon inversion (Moore et al.,
e Adaptive subtraction (Kim et al., 2009) 2008;Akerberg et al., 2008)
* Apex Shifted Radon (Trad et al. 2012) « lterative f -k filtering (Mahdad et al., 2011)
* Median filter (Huo etal., 2012) « Curvelet-based (Wason et al., 2011)
* Robust Radon (lbrahim and Sacchi 2014). « Focal transform (Kontakis and Verschuur

« Migration operators (Ibrahim and Sacchi 2015) 2015)
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3) Challenges: a) Strong Source Interferences
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Numerically blended Gulf of Mexico data
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* 3) Challenges: a) Strong Source Interferences

Source location (ft) b)

)
e s
i

4.5-

(s)
AP A A A Pt M,
AR,
R,
A,
A i i
AP A A ' i PR,
e T
AU R i
AN
W
W e W)
SN
W VW
oo Y
g i
VW
AR,
WARARN,,
AT,
v A,
W W
MI :
VA |
YV AN A AA N Y

g isl
: _
222 22 _’:E 2] =
5.0- 5.0 gg ii ==
53330
= ! g '. £
B iEE

55 5.51225

A P W)
A -
Mw"'" VAN
VAT MY AT R |
A T
U H.Mlml'l' |

A ]
T
A AN
ol
M?Wh AN
Y bl v P A

peit—C O

Numerically blended Gulf of Mexico data



vy 3) Challenges: a) Strong Source Interferences

J = || + p|ml|g

= ||/d = Lm||}, + p|m||g

~— Y

Mistit Regularization (penalty)
1 2
r 2 1
Irf x5 Iml]|5 |mlj;
Robust Non-robust Least Squares Sparse (High resolution)
Claerbout&Muir 1973; Hampson 1986 Thorson&Claerbout 1985:
Guitton&Symes, 2003; Sacchi&UIrych 1995;
Ji, 2006, 2012: Trad et al. 2003

Ibrahim and Sacchi 2014,2015
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v 3) Challenges: b) Computational cost.
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1* 4) Stolt-based Radon Transform
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v’ 4) Stolt-based Radon Transform

Apex Shifted Hyperbolic Radon (ASHRT) Transform

S S = e P

Amin Umin

m(7,v,a) Zdt—\/ #,h)
v

Stolt-based ASHRT Transform 5
W = \/w

d(t,z) = / / / m(w, = /w2 — 0, ky) R g0y dke, du

m(7,v, ) // w = /w2 + (vkg)?, ky) e Rer=i0r ()T qi, - dk,

Trad, D. 2003, Interpolation and multiple attenuation with migration operators, Geophysics 68 (6), P. 2043-2054

Ibrahim and Sacchi, 2014, Simultaneous source separation using a robust Radon transform, Geophysics 79(1): V1-V1.
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4) Stolt-based Radon Transform
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4) Stolt-based Radon Transform
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4) Stolt-based Radon Transform: Diffractions

The double square root equation for diffractions travel-time

= t§+ (xs —x4)%2 /v + t§+ (xg — x,)2 /2

To = \/r5—|— (x5 — x4)2% /V?

We can use this equation to define the new Asymptote and Apex Shifted Radon (AASHRT)

X — X 2
f—TO+\/f§+(dV2 }")

lbrahim , A, Trenghi, P. and Sacchi, M. D. 2018, Simultaneous reconstruction of seismic
reflections and diffractions using a global hyperbolic Radon dictionary, Geophysics 83 (6),

V315-V323
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vy 4) Stolt-based Radon Transform: Diffractions

The time domain AASHRT operators are

_ 2
t-xr TTTm T\/ o (xi’ xa) _T07V7x(17TO)

V2

2
X —X
m(T,v,Xq,70) Zdt—’co \/ +(rv2a) X

The Stolt-based AASHRT operators are

d(t,x) //// (0 = /02 — (vky)2.v.ky)

X exp |[—iW¢ To| explikyx +iwt| dw dk, dv dT

m(T,v,Xq, 7o) //exp iw:Tpld(® \/a)T (Vky )2, ky)

X exp |—ikyx — i (v)T| dor dky

15



‘ 5) Examples: Marmousi — Denoising-based CRG
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5) Examples: Marmousi — Inversion-based CRG
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5) Examples: Marmousi — Denoising-based CSG
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' 5) Examples: Marmousi — Inversion-based CSG
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1* 5) Examples: GOM — Denoising-based CRG
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1* 5) Examples: GOM — Inversion-based CRG

Blended Deblended Error

Source location (ft)

Source location (ft) Source location (ft)
2000 4000 6000 0 2000 4000 6000




v

v' 5) Examples: GOM — Denoising-based CSG
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v 5) Examples: GOM — Inversion-based CSG
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6. Conclusions

We have implemented an inversion-based deblending method
using Stolt-based Radon operators.

Stolt-based Radon operators can be designed to closely match
both reflections and diffractions in common receiver gather
which improve the model sparsity.

Synthetic and field data results show that the inversion-based
deblending can outperform the denoising-based deblending.

The main disadvantage of the inversion-based method is that
require more computational since the blending the operator is
Included in the cost function.

24
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v 6. Future work

« Test other focusing operators such as Blended Deblended
Hybrid Radon operators that use both >ource 10canon (m,) >ource 1ocanon (m)
. . 0 1000 2000 3000 4000 0 1000 2000 3000 4000
linear and hyperbolic. Of—— 1 ot i

« Test Local (windowed) transforms to
Improved the recovery of weak signals
such as diffractions .

0.54. 0.5-

e Implementing 3D Stolt-based operator to Ul
iImprove focusing and deblending. I
1.57 1.54
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