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= Processing flow

1. Convert to CGG internal format

2. Nav merge / trace edit

3. Low cut filter

4. Time Variant Scaling (TVS) & Resample to 4ms
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Objective:
To balance the amplitude and resample to 4ms for later processing.

Procedure:

A time variant scaler is applied reference to Water Bottom two-way Time (WBT):

_ WBT+0.4 WBT+1 WBT+2 WBT+3 WBT+5

Scaler (dB)

After TVS, we resample the data to 4ms with the anti-aliasing filter (115Hz, 160 dB/octave). And
resample back to 2ms for comparison.

Display:

Test line: Seq 018 (Gun 1 Cable 2); Sequence 039 (Gun 2 Cable 1).
Display: Selected shot gathers and stacks.

Observation and Recommendation:

TVS reasonably balances the amplitude of primary events that helps following processing steps
and QC. Resample to 4ms will save processing time with minor loss of high frequency, away from
main deep targets. Both processes are recommended for production



=== TQSt |_INe Location

Seq 039

Seq 018
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Time Variant Scaling (TVS)
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Seq 039: Selected Shot Gathers before TVS

NAVSHOT / CHANNEL

}801 106 211 316 421200l 56 161 266 371 2291 111 216 321 4262401 61 166 271

Deep events are too
weak for QC.

v R () 211 316 421 _ ___ 56 161 266
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= Seq 039: Selected Shot Gathers after TVS

NAVSHOT [ CHANNEL

}801 4212001

106 211 316 56 161 266 371 2291

111 216 321 4252401

61 166 271 376

= Amplitudes are well
balanced for
primaries. High
amplitude noises will
be remove later.

1__. 108 211 316 421 __ _. 56 161 266 371 111 216 321 426
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_ -._. 61 166 271 376



Seq 039: 2D Stack before TVS

LINESEQ 39 / CROSSLINE

?9% 1088 1681 2274 2867 3460 4053 4646 5239 5832 6425 7018 7611 8797 9983 10576 39

= Deep events are too
weak for QC.

495 1088 1681 2274 2867 3460 4053 4646 5239 5832 6425 7018 7611 8204 8797 9983 10576

© 2020 CGG




= Seq 039: 2D Stack after TVS

LINESEQ 39 / CROSSLINE

?9% 1088 1681 2274 3460 4053 4646 5239 5832 6425 7018 7611 8204 8797 9390 9983 10576 39

° = Amplitudes are well
balanced for
primaries. High
amplitude noises will
be remove later.

495 1088 1681 3460 4053 4646 5832 6425
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Seq 018: Selected Shot Gathers before TVS

NAVSHOT / CHANNEL

} 01 8892001 524 8942401

574 679 784 629 734 839 2%941 579 684 789 529 634 739

= Deep events are too
weak for QC.

469__ 574 679 784
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= Seq 018: Selected Shot Gathers after TVS 11

NAVSHOT [ CHANNEL

8892001 524 942401 2401

529 634 739 844

‘} 01 574 679 784

629 734 839 2%?41 579 684 789

° = Amplitudes are well
balanced for
primaries. High
amplitude noises will
be remove later.

469__ 574 679 784 889 _ _ __ 524 629 734 839 474, 579 584 789 894_ __ . 529 634 739 844
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Seq 018: 2D Stack before TVS

LINESEQ 18 /[ CROSSLINE

;98 673 1287 1901 2515 3129 3743 4357 4971 5585 6199 6813 8041 8655 9269 9883 10497

= Deep events are too
weak for QC.

59 673 1287 1901 2515 3129 3743 4357 4971 5585 6199 6813 8041 8655 9269 9883 10497
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 Seq 018: 2D Stack after TVS

LINESEQ 18 /[ CROSSLINE
18

;98 673 1287 1901 2515 3129 3743 4357 4971 5585 6199 7427 8041 8655

9269 9883 10497

= Amplitudes are well
balanced for
primaries. High
amplitude noises will
be remove later.

59 1901 2515 3743 4357 4971 5585 6199 6813 7427 8041 8655 9269 9883 10497
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Resample to 4ms
Seq 039

@CGG
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Seq 039: 2D Stack before Resampling

LINESEQ 39 / CROSSLINE

?9% 1088 1681 2274 2867 3460 4053 4646 5239 5832 6425 8797 9390 9983 10576 39

° = TVS applied for
display

495 1088 1681 2274 2867 3460 4053 5832 6425 7018 8797 9390 9983 10576
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Seq 039: 2D Stack after Resampling (and back to 2ms)

LINESEQ 39 / CROSSLINE

?9% 1088 1681 2274 2867 3460 4646 5239 5832 6425 8797 9390 9983 10576

= TVS applied for
display

495 1088 1681 2274 2867 3460 4053 8204 8797 9390 9983 10576
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Seq 039: 2D Stack Difference Before - After

LINESEQ 39 / CROSSLINE

?9% 1088 1681 2274 2867 3460 4053 4646 5239 5832 6425 7018 7611 8204 8797 9390 9983 10576 39

° = TVS applied for
display

495 1088 1681 2274 2867 3460 4053 4646 5239 5832 6425 7018 7611 8204 8797 9390 9983 10576 N
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Seq 039: 2D Stack Zoomed In Location

LINESEQ 39 / CROSSLINE

?9% 1088 1681 2274 2867 3460 4646 5239 5832 8797 9390 9983 10576 39

° = TVS applied for
display

495 1088 1681 2274 2867 3460 4053 5832 6425 7018 8797 9390 9983 10576
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Seqg 039 Zoomed: 2D Stack before Resampling

LINESEQ 39 / CROSSLINE

2511 2595 2679 2763 2847 2931 3015 3183 3267 3351 3435 3519 3603 3687 3771 3855

= Around water bottom.

2511 2595 2679 2763 2847 2931 3015 3099 3183 3351 3435 3519 3603 3687 3771 3855
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Seq 039 Zoomed: 2D Stack after Resampling (and back to 2ms)

LINESEQ 39 / CROSSLINE

2511 2595 2679 2763 2847 2931 3015 3099 3183 3267 3351 3435 3519 3603 3687 3771 3855 3939

= Resampling removes
some extreme high
frequency which has
minor effect on overall

structure.

2511 2595 2679 2763 2847 2931 3015 3099 3183 3267 3351 3435 3519
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Seq 039 Zoomed: 2D Stack Difference Before - After

LINESEQ 39 / CROSSLINE

2511 2595 2679 2763 2847 2931 3015 3099 3183 3267 3351 3435 3519 3603 3687 3771 3855 3939

* Removed high
== frequency component.

2511 2595 2679 2763 2847 2931 3015 3099 3183 3267 3351 3435 3519 3603 3687 3771 3855 3939
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== 50 039 Zoomed: 2D Stack before Resampling 2

LINESEQ 39 / CROSSLINE

3183 3247 3311 3375 3439 3503 3567 3631 3695 3759 3823 3887 3951 4015 4079 4143 4207 4271
3 m TN T T T 3 1 ! NI

Water layer related
multiples show high
frequency energy
which does no belong
to the primaries in the
deep section, due to
earth absorption.
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3183 3247 3311 3375 3439 3503 3567 3631 3695 3759 3823 3887 951 4015 4079 4143 4207 4271
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== Seq 039 Zoomed: 2D Stack after Resampling (and back to 2ms) =

LINESEQ 39 / CROSSLINE
3183 3247 3311 3375 3439 3503 3567 3631 3695 3759 3823 3887 3951 4015 4079 4143 4207 4271
- e O T ——— - . — T

High cut filter during
resampling removes
part of the high

frequency multiples.

AL, IO VAN i
3183 3247 3311 3375 3439 3503 3567 3631 3695 3759 3823 3887 3951 4015 4079 4143 4207 4271
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Seq 039 Zoomed: 2D Stack Difference Before - After

LINESEQ 39 / CROSSLINE

3183 3247 3311 3375 3439 3503 3567 3631 3695 3759 3823 3887 3951 4015 4079 4143 4207

* Removed high
frequency component.

3183 3247 3311 3375 3439 3631 3695 3823 3887 3951 4015 4079 4143 4207
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= Seq 039: Full Window Amplitude Spectrum of 2D Stack
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Seq 039: Selected Shot Gathers Difference Before - After

NAVSHOT / CHANNEL

}801 4252001 43%401 3932401

107 213 319 61 167 379 229} 121 227 333 75 181 287

= TVS applied for
display

1___ 107 213 319 425_ _ __ 61 167 273 379 __15 121 227 333 439 __ _ 75 181 287 393_ ___
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Resample to 4ms
Seq 018

@CGG

SSSSSS for Geoscience



 Seq 018: 2D Stack before Resampling

LINESEQ 18 /[ CROSSLINE
;98 673 1287 1901 2515 3129 4357 4971 6199 6813 7427 8041 8655 10497 18

= Line with strong swell
noise.

AL

59 1287 1901 2515 3129 4357 5585 6199 6813 9269 9883 10497
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 Seq 018: 2D Stack after Resampling (and back to 2ms)

LINESEQ 18 /[ CROSSLINE

;98 673 1287 1901 2515 3129 3743 4357 4971 5585 6199 8041 8655 9269 9883 10497 18

° = Line with strong swell
noise.

2515 5585 6199 6813 7427 8041 8655 9269
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Seq 018: 2D Stack Difference Before - After

LINESEQ 18 /[ CROSSLINE

;98 673 1287 1901 2515 3129 3743 4357 4971 5585 6199 6813 7427 8041 8655 9269 9883 10497 18

= Line with strong swell
noise.

59 673 1287 1901 2515 3129 3743 4357 4971 5585 6199 6813 7427 8041 8655 9269 9883 10497 s,
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 Seq 018: 2D Stack Zoomed In Locations

LINESEQ 18 /[ CROSSLINE

;98 673 1287 1901 2515 3129 3743 4357 4971 5585 6199 6813 7427 8041 8655 9269 9883 10497 18

= Line with strong swell
noise.

AL

59 1901 2515 3129 3743 4357 4971
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Seq 018 Zoomed: 2D Stack before Resampling

LINESEQ 18 /[ CROSSLINE

9019 9083 9147 9211 9339 9467 9531 9595 9659 9723 9787 9851 9915 9979 10043 10107

= Around water bottom.

9019 9083 9147 9211 9275 9339 9467 9531 9595 9723 9787 9851 10043 10107
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Seq 018 Zoomed: 2D Stack after Resampling (and back to 2ms)

LINESEQ 18 /[ CROSSLINE

9019 9083

9019 9083
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Resampling removes
some extreme high
frequency which has
minor effect on overall
structure.




Seq 018 Zoomed: 2D Stack Difference Before - After

LINESEQ 18 /[ CROSSLINE

9019 9083 9147 9211 9275 9339 9403 9467 9531 9595 9659 9723 9787 9851 9915 9979 10043 10107

°7 = Removed high
frequency component.

9019 9083 9147 9211 9275 9339 9403 9467 9531 9595 9659 9723 9787 9851 9915 9979 10043 10107
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Seq 018 Zoomed: 2D Stack before Resampling

LINESEQ 18 / CROSSLINE
9979 10019 10059 10099 10139 10179 10219 10259 10299 10339 10379 10419 10459 10499 10539 10579 10619
-"" all c"f".’!'/' b ";; I ‘“'“” ,; (A YA R RE AR B | ) i Deep section shows
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9979 10019 10059 10099 10139 10179 10219 10259 10299 10339 10379 10419 10459 10499 10539 10579 10619 10659
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Seq 018 Zoomed: 2D Stack after Resampling (and back to 2ms)

LINESEQ 18 /[ CROSSLINE

X TR T ‘ IR T | I Resampling hel
(R ‘N,,‘ i M A e | | | i ... esampling help to
i ’/'"'f”n A e | remove part of the
| Y | 4] b ¥ } | . .
1 | high frequency noise.

Residual noise will be
handled in later
stages.

’V
[ } AR I
AHIARE "
10019 10059 10099 10139 10179 10219 9 10299 10339 10459 10499 10539 10579 10619 10659
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Seq 018 Zoomed: 2D Stack Difference Before - After

LINESEQ 18 /[ CROSSLINE

9979 10019 10059 10099 10139 10179 10219 10259 10299 10339 10379 10419 10459 10499 10539 10579 10619 10659

* Removed high
frequency noise.

4.55

9979 10019 10059 10099 10139 10179 10219 10259 10299 10339 10379 10419 10459 10499 10539 10579 10619 10659
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== Seq 018: Full Window Amplitude Spectrum of 2D Stack 40
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== Seq 018: Selected Shot Gathers before Resampling

NAVSHOT [ CHANNEL

o 401 le2401

J’ 01 575 [1:0% 787

529 B35 741 847

589 8395 801 543 849 755

8932001 22 8%

° = TVS applied for
display

469__ 575 681 787 893_ _ __ 529 635 741 847 483 589 695 801 907 _ 543 549 755 861 _
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= Seq 018: Selected Shot Gathers after Resampling

NAVSHOT [ CHANNEL

o 401 le2401

J’ 01 575 [1:0% 787

529 B35 741 847

589 8395 801 543 849 755

8932001 22 8%

o

= TVS applied for
display

469__ 575 681 787 893 _ . 529 635 741 847 483 589 695 801 907 _ 543 549 755 861 _
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Seq 018: Selected Shot Gathers Difference Before - After

NAVSHOT / CHANNEL

}6%01 575 681 787 8932001 529 635 847 2298]:! 589 695 801 90;401

543 649 755 8612401

= TVS applied for
display

469__ 575 681 787 893_ _ __ 529 635 741 847 __483 589 695 801 907 ___ 543 649 755 861_ ___
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