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Migration basics

Migration should attenuate noise
Some migrations don’t attenuate noise
Migration is a transpose process
What is a diffraction?

Least squares migration

Noise reduction = greater bandwidth
Hussar examples



Migration concepts
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Migration concepts

@ Actual wavelet O Scaled wavelet
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FK domain of seismic data

e Selsmic energy Islessthan 45° dip.
e Migration should attenuate noise.
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Reasons why migration does not
attenuate noise

o Deliberate: appearance purposes
— Add back some noise

« Algorithm wont allow it
— Finite difference methods

« Antialiasing filter not used
— Reduce run times (triangular filters???)

e Don't need AAFson flat data
*\Wrong!!!



Kirchhoff migration
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Migration Is a transpose process



Forward model

e D Diffraction matrix

e r Reflectivity Dr =s
e S Sasmic

r=D's
Inversion model r=Ds

: : TVt AT
Least Sg. migration r=(D'D) D's



Kirchhoff migration uses...

Migration r=D's

. Kirchhoff migration typically uses
a single valued diffraction.

. Sometimes 2 or 3 values.

. May include an antialiasing
wavelet.




But that iIs not good enough...

* \We should be including a wavelet matrix W
WDr =s

Migration r :(WD)TS

r=D'W's

UWhat o a diffraction?
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Kirchhoff migration uses...

Migration

r=D'W's

1. Lower signal bandwidth

2. Much lower noise
3. Better SNR



Matched filter ?

Zero-phase
wavelet

Autocorrelation



Reason 1

Least squares migration



Including the wavelet In LS mig
WDr =s
(WD) WDr =(WD)'s
D'W'WDr =D"W's

r=(D'W'WD) D'W's



Including the wavelet

 \What happens when we add awavelet W to LS mig?

r=(D'W'WD) D'W's

—

Conventional
migration
(with wavelet)




Including the wavelet

 \What happens when we add awavelet W to LS mig?

r=(D'W'WD) D'W's

\_'_I

Ignored by

This Is the part
. . that recovers the
IIrEwe pandwidth

conventional




LS Diffraction Matrix 4x5x3x5

111..1111.m.1111..




. . - 500 \\\\\\\\\_\_\ :
Diffraction matrix NN\ S S ——
1 source, 1000 NN S~ ——— 7
15 receivers, 1500 \\\\\\\\\\\-\ ]
15 CMPs NSNS S ——
200 depth samples g 2000 SNNNNNNSee
300 time samples 3 OO NN
P 2500 NN\~~~
NN\
Abdolnaser Y ousefzadeh SO A S SN

— (Naser)

3500 NN NN\ SN SN ————
NN N N N NN NSNS
400N SN N N N N NN SN SN G —

NN NN NN NN NS S

4500-
0 500 1000 1500 2000 2500 3000
Column #




ANolelde




Migration
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Reason 2

Improved SNR = greater bandwidth



Noise

Seismic energy islessthan 45° dip.
Energy greater than 45° is noise
Migration should attenuate this noise
Attenuated noise increases the bandwidth
Increased bandwidth, better deconvolution
Higher resolution



Improving the SNR with processing

Amplitude

Frequency




Fouriler transform
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May need to re-think spatial sampling




Hussar Low-Frequency Shoot

eApproximate shot point
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PSTM + deconvolution wayvelet 10.15.45.60
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Deconvolution spectra
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EOM data: decon window
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Spiking deconvolution
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Spiking deconvolution
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Comments and conclusions

Migration should attenuate noise
Should include the wavel et in Kirchhoff migration

Deconvolution should be applied after migration
—LSM

— Lower noise threshold

Decon after migration may simulate one property of
LSM (interpolation)

May need a dip dependent deconvolution
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FK domain of seismic data

e Selsmic energy Islessthan 45° dip.
o Allased noise
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