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Original Processing — 2017
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So, what are the objectives ?... Boulders, gas, imaging
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Geoprovider Re-processing - 2021
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Spectral comparison
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Composite plot
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So how did we get there ?

Original flow

SEGY Input

Bandpass filter (100-250-3000-4000Hz)
Amplitude recovery

Crooked line geometry assignment
Velocity Analysis

NMO

Static correction

Stack

Static Evaluation

Re-stack

Post stack De-multiple

Post stack Kirchhoff migration

Geoprovider flow

SEGD Input

Geometry assignment

Low cut filter

Amplitude recovery

Trace edits, Interpolation to recover
Interpolation, channels

Crooked line geometry assignment
Ghost free signature inversion, de-bubble
Source notch inversion

Timing correction

2D wave equation pre-stack de-multiple
Preliminary static

Velocity analysis

Residual static

Stack

Residual de-bubble

Targeted residual de-multiple

Receiver ghost attenuation

Post-stack time migration

Gun & cable static




Initial QC

Auxiliary Hydrophone

Direct arrival & water bottom times
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Initial QC: Direct arrival check, near common channel
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Initial QC

Stack - before Stack - after
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Processing objective: Flat spectrum over large frequency range

Q decay

20 recovery

low frequency
40 J extension

notch fill

Hz

for a particular trace window, the embedded seismic wavelet can be expressed in the frequency domain as the
product of a ghost-free signature, a source and receiver ghost function, and a Q-based earth filter

W = SG.G,.E

Tz @@ e



Methodology outline

(shot and receiver ghosts)

initial ghost parameters
(ds, dr, Ads, Adr, Rs and Rr)

model combined ghost
spectrum

revised

parameters
model parameter | optimised raw parameter
optimisation parameters review

I

|

|

|
——————— R ——— ——1 constrained ghost
inversion

combined ghost
spectrum extraction

seismic traces




More on ghosts — UHR survey

Angles vary here. Inthe UHR

The small offsets & recording time
plays a role.

The ghosts are between ~0° and
~50°, where as in normal seismic
with long offset ~0° and 90°

t=2d/v
t = 2dcos(0) /v

___—

e {] 8T m—

b

(D-s.

37m 250m

200
+ 150 | .
== N f=v/2d
:;\ \"\
S 100 | S
g
- 50 G T
o , . .
4 (S 8 10 12 14 16
Depth (m)
3200 820 |
30007 N\ 800
N \ ~800Hz N N ~80Hz
a0 N T
> 780 |
€ 2600 N\ c
- 3780,
2400 ¢ ] \‘
L . 1
2000 ¢ 720 - ‘ ‘ '
024 026 028 03 032 034 036 094 096 098 1 1,02 1.04 106
Depth (m Depth (m




Broadband processing: Source Ghost estimation
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Broadband processing — Receiver Ghost
Synthetic Amplitude Spectra
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Broadband processing - Preliminary stack

Previous
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Source Ghost Inversion Tests

Global source ghost inversion designature Shot-by-shot source ghost inversion
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Ghost-free designature and data dependent
source ghost inversion
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De-multiple, dual model subtraction

Before
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cdplbls
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dswd & wave equation
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De-multiple, dual model subtraction - dswd & wave equation

Zoomed section
Before After

cdplbls cdplbls
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Preliminary statics: Legacy vels

Before

cip]1144 0 i cip 36744 cip]1144 i cip 3674
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Preliminary statics: Improved vels

Before

cdp 11144 cdp 36744
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Residual Statics
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Spatial mapping... re-visit receiver ghost

10 mins for this traverse, shot every 0.5 sec
Reciever depth estimates from data
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Mapping driven inversion

Input Shot Output Shot Difference
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Mapping driven inversion
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Mapping driven inversion

Stack zoom - after
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Final result
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Summqry PROVIDER

* Asset relocation, evaluation
* Improved identification of Geo-Hazards
* Update of survey design for future work

* Uplift of legacy data... a key economic driver.. There may be more data in your data
* Don’t trust what you are given.....
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