1/4

Apply an operator in frequency domain to multiple
source seismic data acquired in marine seismic
survey with substantially collocated sources at different
depths to generate estimate of primary source
wavefield, the operator constructed to compensate
for time delays between primary and one or more
secondary sources and for different depths of primary
and secondary sources

\

Adaptively subtract estimate of primary source
wavefield from multiple source seismic data to generate
gstimate of one or more secondary source wavefields
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\E

Apply another operator in frequency domain
fo estimates of one or more secondary source
wavefields to generate another estimate of primary
source wavefield, the operator constructed fo
compensate for time delays between primary and
one or more secondary sources and for different depths
of primary and secondary sources
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A

Use estimates of primary source and one or more
secondary source wavefields, after further refinements
fo remove noise, to generate up-going and down-
going wavefield components of multiple source
seismic data
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2/4

Obtain seismic data from marine seismic survey
with multiple sources

20

Y

Sort seismic data into common shot gathers

\d

Select primary source and secondary source from
marine seismic survey

\

Remove time delays so that primary source is fired
attimet =0

v

Sort common shot gather into common receiver
gathers

A

Transform common receiver gathers into frequency
domain

\i

Construct operator in frequency domain
based on time delay between and depths of primary
and secondary sources

\

Apply operator to transformed common receiver

gathers to generate estimate of primary source wavefield

27

A

Transform seismic data, including estimate of
primary source wavefield, to time-offset domain

~28

\i

( 10 FIG. 3, Block 30 )

FIG. 2



3/4
<Fr0m FIG. 2, Block 28)

\

Apply match-filtering to estimate primary source
wavefield
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\

Subtract estimate of primary source wavefield from
aual source measurement to generate estimate of
secondary source wavefigld
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\i

Pre-condition estimate of secondary source
wavefield

32

\i

Apply match-filtering to estimate secondary source
wavefield
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A

Transform seismic data, including estimate of
secondary source wavefield, to frequency domain
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\i

Construct operator in frequency domain based
on time delay between and depths of primary
and secondary sources
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\4

Apply operator to transformed seismic data to
generate estimate of primary source wavefield
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Y

Transform seismic data, including estimate of '
secondary source wavefield, to time-space domain

|37

Y

Apply match-filtering to estimate of primary
source wavefield

|36
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4/4

(From FIG. 3, Block 38)

A

Obtain dual source, primary source, and seconaary
source wavefields

40

Y

Calculate residual from dual source, primary source,
and secondary source wavefields

|41

Residual sufficiently

small
7

Return to block 20 of FIG. 2 to repeat FIGS. 2 and 3
using resiaual

v

Return from block 38 of FIG.3 with new estimates for
primary source and secondary source wavefields
calculated using residual
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A4

Add new estimates for primary source and secondary
source wavefields to previous estimates for primary
source and secondary source wavefields
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v

Return to block 41 for another iteration with summed
estimates for primary source and secondary source
wavefields
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FIG. 4



