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(54) Title: PRIMARY ESTIMATION ON OBC DATA AND DEEP TOW STREAMER DATA 

<71 
Conditioning data or selected part of data by dip filtering, 

interpolation, up/down separation or another method. 

-72 
Perform a blended forward simulation of the data based 
on a (first) estimate of the direct wave, primaries and up-

and downgoing multiples incorporating a water 
propagation operator between source locations and 

receiver locations. 

Perform an inversion to obtain updated direct wave 
primaries and up- and downgoing multiples by comparing 

the simulation to the conditioned data. 

-c74 
Repeat until a good match is obtained between the data 
and the sum of the direct wave, primaries, and up- and 

downgoing multiples. 

(57) Abstract: Method for correcting OBC or deep-towed 
seismic streamer data for surface-related multiple reflections. 
The measured pressure data, preferably after conditioning 
(71), are simulated using a forward model that includes a wa­
ter propagation operator between source locations and receiv­
er locations and a term representing primary impulse re­
sponses (72). Other terms include direct arrivals and source 
wavelets. Iterative optimization of an objective function is 
used to minimize the difference between measured and simu­
lated data, updating the primary impulse response term and 
optionally the source wavelets term each iteration cycle (73). 
The converged primary impulses (74) are used to construct 
simulated multiples and direct arrivals (75), which can be 
subtracted from the measured data. Optionally the measured 
data might be blended during the forward simulation (72), to 
save computational costs in the forward simulation (72) and 
in the inversion (73). 
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Using the estimated direct wave and primaries for pressure 
sensors to obtain the direct wave, up- and downgoing 

multiples and primaries for geophone receivers. 
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FIG. 7 
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