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CLAIMS

1. A technological process for identifying a potential subsurface structure
below a body of water, the technological process comprising:

obtaining three-dimensional seismic sensor data,

constructing up-going and down-going wavefields from the three-dimensional
seismic sensor data by applying wavefield separation, wherein the up-going and down-
going wavefields comprise multiples wavefields;

extrapolating the up-going and down-going wavefields to a reflector surface
below a water bottom,;

applying an imaging condition at the reflector surface to generate images that
include information from the multiples wavefields;

constructing angle gathers, where each angle gather is constructed by gathering
the images generated using the multiples wavefields for a range of illumination angles;

filtering the angle gathers to mute far angle noise in the angle gathers; and

stacking the angle gathers to composite a stacked image for identifying the
potential subsurface structure below the water bottom to aid in the identification of

hydrocarbons for production.

2. The technological process of claim 1, wherein the stacked image

comprises an inline post stack image.

3. The technological process of claim 1, wherein the stacked image

comprises a post stack depth slice.

4. The technological process of claim 1, further comprising:
adjusting a model using the angle gathers to obtain an adjusted model; and
repeating said extrapolating, applying, constructing, and stacking steps, wherein

said extrapolating uses the adjusted model.
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5. The technological process of claim 1, wherein the three-dimensional
seismic sensor data is obtained using a seismic energy source and a towed array of
multiple streamers with a plurality of dual-sensor devices spaced apart on each

streamer.

6. The technological process of claim 5, wherein an anti-parallel acquisition

geometry is used to obtain the three-dimensional seismic sensor data.

7. The technological process of claim 1, wherein the three-dimensional
seismic sensor data is obtained using multiple passes between a seismic energy source

and a streamer having a plurality of dual-sensor devices spaced apart thereon.

8. The technological process of claim 1, wherein the three-dimensional

seismic sensor data includes at least two measured components.

9. The technological process of claim 8, wherein said at least two measured

components comprise pressure and a particle velocity.

10.  The technological process of claim 1, wherein the up-going and down-

going wavefields comprise both primary wavefields and multiples wavefields.

11. The technological process of claim 1, wherein the three-dimensional
seismic sensor data includes seismic sensor data from wavefields traveling both inline
and crossline, the multiples wavefields are due to multiplicative events which have
undergone a plurality of reflections prior to detection, and wherein the illumination

angles comprise polar angles of wavefields incident upon the reflector surface.

12.  An apparatus for seismic imaging of a potential subsurface structure
below a body of water to aid in identifying hydrocarbons for production, the apparatus

comprising:
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and

data storage, including memory, for storing computer-readable code and data;
a processor configured to execute the computer-readable code,
wherein the computer-readable code

obtains three-dimensional seismic sensor data,

constructs up-going and down-going wavefields from the three-
dimensional seismic sensor data by applying wavefield separation, wherein the
up-going and down-going wavefields comprise multiples wavefields,

extrapolates the up-going and down-going wavefields to a reflector
surface below a water bottom,

applies an imaging condition at the reflector surface to generate images
that include information from the multiples wavefields,

constructs angle gathers, where each angle gather is constructed by
gathering the images generated using the multiples wavefields for a range of
illumination angles;

filters the angle gathers to mute far angle noise in the angle gathers; and

stacks the angle gathers to composite a stacked image for identifying the
potential subsurface structure below the water bottom to aid in identifying

hydrocarbons for production.

13.  The apparatus of claim 12, wherein the computer-readable code

adjusts a model using the common image gathers to obtain an adjusted model;

repeats extrapolating the up-going and down-going wavefields to the reflector

surface below the water bottom using the adjusted model, applying the imaging

condition at the reflector surface, constructing the angle gathers, and stacking the angle

gathers.

14.  The apparatus of claim 12, wherein the three-dimensional seismic sensor

data is obtained using a seismic energy source and a towed array of multiple streamers

with a plurality of dual-sensor devices spaced apart on each streamer.
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15.  The apparatus of claim 14, wherein an anti-parallel acquisition geometry

is used to obtain the three-dimensional seismic sensor data.

16.  The apparatus of claim 12, wherein the three-dimensional seismic sensor
data is obtained using multiple passes between a seismic energy source and a streamer
having a plurality of dual-sensor devices spaced apart thereon, and wherein the three-

dimensional seismic sensor data includes at least two measured components.

17.  The apparatus of claim 16, wherein the at least two measured

components comprise pressure and a particle velocity.

18.  The apparatus of claim 12, wherein the up-going and down-going

wavefields comprise both primary wavefields and multiples wavefields.

19.  The apparatus of claim 12, wherein the three-dimensional seismic sensor
data includes seismic sensor data from wavefields traveling both inline and crossline,
the multiples wavefields are due to multiplicative events which have undergone a
plurality of reflections prior to detection, and the illumination angles comprise polar

angles of wavefields incident upon the reflector surface.

20. At least one tangible computer-readable storage medium with non-
volatile executable code stored thereon which, when executed by one or more
processors, performs steps comprising:

obtaining three-dimensional seismic sensor data

constructing up-going and down-going wavefields from the three-dimensional
seismic sensor data by applying wavefield separation, wherein the up-going and down-
going wavefields comprise multiples wavefields;

extrapolating the up-going and down-going wavefields to a reflector surface

below a water bottom;
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applying an imaging condition at the reflector surface to generate images that
include information from the multiples wavefields;

constructing angle gathers, where each angle gather is constructed by gathering
the images generated using the multiples wavefields for a range of illumination angles;

filtering the angle gathers to mute far angle noise in the angle gathers; and

stacking the angle gathers to composite a stacked image for identifying the
potential subsurface structure below the water bottom to aid in identifying hydrocarbons

for production.

21. A technological process for generating a geophysical data product, the
technological process comprising:

obtaining three-dimensional seismic sensor data;

constructing up-going and down-going wavefields from the three-dimensional
seismic sensor data by applying wavefield separation, wherein the up-going and down-
going wavefields comprise multiples wavefields;

extrapolating the up-going and down-going wavefields to a reflector surface
below a water bottom;

applying an imaging condition at the reflector surface to generate images that
include information from the multiples wavefields;

constructing angle gathers, where each angle gather is constructed by gathering
the images generated using the multiples wavefields for a range of illumination angles;

filtering the angle gathers to mute far angle noise in the angle gathers; and

stacking the angle gathers to composite a stacked image for identifying the
potential subsurface structure below the water bottom to aid in identifying hydrocarbons

for production.

22.  The technological process of claim 21, further comprising recording the
geophysical data product on a tangible, non-volatile computer-readable medium suitable

for importing onshore.
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23.  The technological process of claim 22, further comprising performing

geophysical analysis onshore on the geophysical data product.
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