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subtraction robust under
e phase rotations

e misalignments



Slirface multiple
‘ e'ljfrhination

J,,‘,ﬁ iple prediction:
*data convolution along surface
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subtraction

output data

| Adaptive subtraction based on minimum
energy in the output
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May loose primary reflection events ...
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Mlltizgathe

,r' subtraction

offset (m)
-2000 -1500 -1000 -500

offset (m) 0.2
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offset (m)
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offset (m)
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,r' subtraction
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gfcﬁher subtraction

offset (m)
-2000 -1500 -1000 -500

offset (m) - : 0.2 offset (m)

-2000 -1500 -1000 -500 offset (m) -2000 -1500 -1000 -500
. -2000 -1500 -1000 -500 5 0
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subtractlon



We know that wavelets are unconditional bases ....



signal + coherent noise signal + coherent &
iIncoherent noise




‘wrongly’ predicted  ‘wrongly’ noisy predicted
noise noise




noise-free subtraction noisy subtraction



noise-free adaptive noisy adaptive
subtraction subtraction




TAY 'avelets
@Representp To: -y
funcuons' no

@ Do not
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Only good for point-scatterers or
‘horizon/vertically-aligned reflectors.

" Lack directional selectivity.

“ Do NOT work well with waves.
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¢ Almost orthogonal decomposition into multiscale basis
functions with local frequency and local dip properties

e Natural basis for wave equations

e Consist of plane wavelets invariant under convolution
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second dyadic partitioning
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Coefficient ~ Q




"Multiple’ curvelet

e Almost diagonalize Green’s functions (Candes & Demanet ‘04)
¢ Natural basis for wave equations
e |nvariant under convolution, i.e. ‘multiple multiple’ = curvelet-like



Slirface multiple
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J,,‘,ﬁ iple prediction:
*data convolution along surface

o W\/
//

\./

-
-




col. noise

-+ n

noise-free

A = 3 — 90% confidence interval
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\on:linear adaptive
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Recast in Curvele
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Cﬁ L E{flflT} ~ diag (diag (Cﬁ)) = P2

‘Challenge’ to find the I'’s
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=BT, (I 'Bd) = B'o,r (d).
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curvelets

BRI A e g AL Bd
"Curvelet VL/\«'L

transform Curvelet coeff. data

Inv. curvelet O r (Bd)
transform

Curvelet coeff. primaries

e — Apply mute filter
Filtered input data



Vitltic es'(jppression with

curvelets
‘ Bd
Curvelet Vind L
transform Curvelet coeff. data
B r
_____ )‘|Bnp|

Curvelet coeff. pred. multiples

. O,r (Bd
Inv. curvelet A 4 &I A2 A m P ar (Bd)
transform

Curvelet coeff. primaries

offset (m)
-2000 -1500 -1000 -500

Filtered input data
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eiéticn with L2 norm
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St .a;{fc':tion with L2 norm
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ibtraction with L2 norm
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Output
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filtering




tiple'suppression with
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tiple'suppression with
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Preserved
primaries
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mute

Preserve the edges & primaries!



Yy -
’.,

hnnzahcn

l

:

v l
l

-
r
’ l

(\lbw‘ fo

Formula,te"p stre
.'v".." b"."

1
n-nn
|

,%i\m—ﬁWSQMvw

- - - - - - -
,
L] - L



m
m

0
0

AN

A’
A’













& For 3D SRME th.e

determlnes the r




- i
f

. '

B

-

L
i
¥

i
4
L

ACKNOL

[ 'dgements

N O .

Frank Kemp /' e
SRME’[GS /
- /,

' .
L ]

o - - -~ =t

NSERC nvesting in people. discovery amd limovation

CRS NG vestirdans les gens, 1a décowverte et Nimovatio




