Interpolation of
diffracted multiples




Motivation

® Diffracted multiples are problematic,
especially in the cross-line direction
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Interpolation of diffracted multiples

® |nterpolating with prediction-error filters (PEFs)
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Interpolation of diffracted multiples

® |nterpolating with prediction-error filters (PEFs)
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PEF-based interpolation

Interpolation can be done in two steps:

|. Gather some information about what
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Estimating a PEF



mailto:bill@sep.stanford.edu
mailto:bill@sep.stanford.edu

Estimating a PEF

min |W (Df
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Multi-dimensional PEFs

® A PEF can be n-
dimensional
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Non- statlonary PEFs

® The statistics of our data
often change with position

® Options:

® break the problem up into
stationary regions

stationary
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Estimating a non-stationary PEF

min | W (Df)|" + ¢ [ Af]

WIS a dlagonal welght for m|ssmg data
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Filling in missing data

® Estimate the PEF, then use it in a second
least-squares problem
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Interpolating by a factor of 2

* |f any part of the PEF falls
on unknown data, W; = 0

* If W = 0 everywhere, we
cannot estimate a PEF
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Interpolating by a factor of 2

* By spreading the filter out,
we can avoid W, = 0

* If W = 0 everywhere, we
cannot estimate a PEF
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Interpolation of diffracted multiples

® |nterpolating with prediction-error filters (PEFs)
® Description of dataset

® Flip-flop interpolation results
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Lots of diffractors

* constant-velocity
* 500 point diffractors

¢ reflections interfere
with diffracted multiples

Interpolation of Diffracted Multiples 15 bill@sep.stanford.edu
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Acquisition Geometry

sampling |interpolation
(m) desired
receivers (inline) 12.5m 0)'
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Acquisition Geometry

sampling |interpolation
(m) desired
receivers (inline) 12.5m 0)'
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Interpolation of diffracted multiples

® |nterpolating with prediction-error filters (PEFs)

® Description of dataset
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Common-Receiver Gather

Source position (km)
Wi | 4
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3D PEF Interpolation
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Factor of 3 Interpolation

Source position (km)
|10 Wi
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Factor of 3 Interpolation

Source position (km)
|10 Wi
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Factor of 4 Interpolation

ource position (km)
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Flip-flop interpolation

® Dimensionality of filters doesn’t have much
Impact

® |nterpolation by a
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Interpolation of diffracted multiples

® |nterpolating with prediction-error filters (PEFs)

® Description of dataset
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A single shot
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2D Interpolation
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3D Interpolation
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Interpolating by a factor of 4
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3D PEFs, factor of 4
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6 cables, factor of 4

0
1
O
n
2
S.
()
S
73
(]
=t
~~
3
~



mailto:bill@sep.stanford.edu
mailto:bill@sep.stanford.edu

4
—
O
|
O
=)
@
O
73
o
e
(q.
@
O

|l
|

t

_ \\\

|

%1_

I

|
330 0 ~
crossline offset (m)



mailto:bill@sep.stanford.edu
mailto:bill@sep.stanford.edu

| 2 cables, factor of 2
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Conclusions

® |nline interpolation is relatively insensitive
to the quality of the interpolation

® A factor of 4 is much easier to get than a
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Future Work

® Going to 4D filters could improve results
® Much more expensive

® edge effects increase substantially
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