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= Processing flow

Convert to CGG internal format
Nav merge / trace edit
Low cut filter
Time Variant Scaling (TVS) & Resample to 4ms
Swell noise attenuation (SNA)
Debubble
Linear noise attenuation (LNA)
Tidal statics correction
. Water column statics correction
10. Shot & channel scaling
11.Receiver motion correction (RMC)
12.Joint Deghost & Designature
13.Residual Bubble Removal
14.Source Sensor Datum Correction
15.Shallow Water Demultiple
16.Surface Related Multiple Elimination (3D SRME)
17.Simultaneous Subtraction of MWD & SRME
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18.
19.
20.
. Radon Demultiple
22.
23.
24,

Residual linear noise attenuation (residual LNA)
Trace regularization & interpolation
Velocity Analysis

Footprint Removal
Diffracted Multiple Removal
Common Offset Denoise



= O UtlINE

=  Objective:
To attenuate noise on common offset domain.

= Procedure:

Attenuation is tested in Subline & Crossline direction.

Low frequency (0-6hz) random noise is attenuated on whole survey*.

High frequency (8-30hz) random noise is attenuated at deep part (below 7000ms)*.
Strong dipping noise through crossline direction is attenuated.

= Display:
Stack, common offset (subline, crossline).

= Observation & Recommendation:
Noise energy on common offset is attenuated and primaries are untouched. It's recommended to
apply before migration.

* Sternfels, R., Viguier, G., Gondoin, R. and Le Meur, D, 2015, Multidimensional simultaneous random plus erratic noise attenuation and
interpolation for seismic data by joint low-rank and sparse inversion: Geophysics, 80, No 6, WD129-WD141.
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=== Test location 4
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Stack
- subline 230
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Stack before Common Offset Denoise

SUBLINE 230 / CROSSLINE
0

322 531 740 1367 1576 1994 2203 2412 2621 2030 3039 3248 3487 3666 3875 4502 4920 5129
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Stack after Common Offset Denoise

SUBLINE 230 / CROSSLINE
0

322 531 740 1es  esa 220 2412 2621 2830 3248 3as7 366 375 40sa 4203 aso2 471 4920 8129 5300
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Difference before - after

SUBLINE 230/ CROSSLINE
0 aa 531 740 1367 1876 1708 1094 2203 2412 2621 2030 3039 248 487 3666 375 4o0ms 4203 aso am1 4920 5120 533830
0
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Zoom In Stack before Common Offset Denoise

SUBLINE 230 / CROSSLINE
2208 2419 2528 2643 2758 2073 3218 3333 3448 3563 3678 3793 3908 4023 a138 4283 4368 4483 as98 ans 4828 4943 5088
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Zoom In Stack after Common Offset Denoise

SUBLINE 230 / CROSSLINE

2208 2419 2528 2643 2758 2073 2088 3103 3218 3333 3448 3563 3678 3793 3908 4023 a138 4283 4368 4483 as98 ans 4828 4943 5088
e
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Difference before - after

SUBLINE 230 / CROSSLINE
2208 2419 2528 2643 2758 2073 2088 3103 3218 3333 3448 3563 3678 3793 3908 4023 a138 4283 4368 4483 as98 ans 4828 4943 5088
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Zoom In Stack before Common Offset Denoise

SUBLINE 230/ CROSSLINE
30 a4 35 aas 1112 1223 1334 1445 1556 1667 178 1eee 2000 211 2222 2333 2444 258
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Zoom In Stack after Common Offset Denoise

SUBLINE 230/ CROSSLINE
30 a4 35 aas 1112 1223 1556 1667 178 1eee 2000 2111 2222 2333 2444 255 2666
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Difference before - after

SUBLINE 230 / CROSSLINE
0 o 335 446 557 890 1001 1112 1223 1334 1448 1556 1667 1778 1089 2000 2111 2222 2333 2444 2888 2666 2777 2088
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Common Offset Subline 230
- offset 350m

- offset 1750m

- offset 4050m
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IL 230 Common Offset 350m before Common Offset Denoise

SUBLINE 230/ CROSSLINE
239 a0 a2 Ms0 a0z s 226 assm  2ss0 2762 27 s smse 3610 s 40 4246 asr0 ams2  sose x»
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IL 230 Common Offset 350m after Common Offset Denoise

SUBLINE 230/ CROSSLINE
830 430 642 1278 1490 1702 1014 226 233 2550 2762 2074 i 3308 4034 azas a4ss 4670 ame2  sosd 500830 0w
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Difference before - after

SUBLINE 230 / CROSSLINE
30

ae a0 e G0 uso 1m0z asie ;s s asso  ar6a 3ot swee w36l 3w 4om  aae  aase  asro ez soss 53030 B w
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SUBLINE 230/ CROSSLINE
$30 o ase 684 1362 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 56870
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IL 230 Common Offset 1750m after Common Offset Denoise

SUBLINE 230/ CROSSLINE
$30 o ase 684 1362 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 56870
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Difference before - after

SUBLINE 230 / CROSSLINE
o
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IL 230 Common Offset 4050m before Common Offset Denoise

SUBLINE 230/ CROSSLINE
$30 o ase 684 1362 1508 1004 2266 2492 2710 170 3396 622 3848 4074 as0  as2s 4978 20 5430 56870
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IL 230 Common Offset 4050m after Common Offset Denoise

SUBLINE 230/ CROSSLINE
$30 o ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 aso0  as2e 472 asne 5430 56870
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Difference before - after

SUBLINE 230 / CROSSLINE
30
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Stack before Common Offset Denoise

SUBLINE 470/ CROSSLINE
O ass 699 902 1308 1811 1714 1917 2120 2323 2926 2729 2032 38 a3s sa1 3744 347 4150 ass6 ame  av62
- ‘ TR PV ——
A s W MY i i X AR o O - PN NNt 17

1900.0
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Stack after Common Offset Denoise

SUBLINE 470/ CROSSLINE

MO ass 699 902 108 1811 a7a 1917 2120 2323 2826 2720 29m 3338 3841 3744 3947 4180 4363 asse  a7so sies 36870

011 A A0 A0 ) 01 A1

s ——————c

1900.0
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Difference before - after

SUBLINE 470/ CROSSLINE

MO ass 599 902 1308 1811 1714 1917 2120 2323 2826 2720 2032 3135 3330 341 3744 3947 4180 433 4sse  a7s9 4962 sies  saed O

1900.0
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Zoom In Stack before Common Offset Denoise

SUBLINE 470 / CROSSLINE
2381 2497 2613 2729 2961 3193 3309 3428 3841 3687 3773 3089 4005 a121 4297 4383 4469 as8s 4701 a817 a933 5049 5165 5201
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Zoom In Stack after Common Offset Denoise

SUBLINE 470 / CROSSLINE
2381 2497 2613 2729 2045 2961 3077 3193 3309 3428 3841 3657 3773 3089 4005 a121 4297 4383 4469 as8s 4701 a817 a933 5049 5165 5201
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Difference before - after

SUBLINE 470 / CROSSLINE
2381 2497 2613 2729 2045 2961 3077 3193 3309 3428 3841 3687 3773 3089 4005 a121 4297 4383 4469 ases 4701 as17 4933 5049 5165 5201
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Zoom In Stack before Common Offset Denoise

SUBLINE 470 / CROSSLINE
1133 1238 1343 1448 1853 1658 1763 1068 1973 2078 2183 2200 2393 2498 2013 2018
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Zoom In Stack after Common Offset Denoise

SUBLINE 470 / CROSSLINE
1133 1238 1343 1448 1853 1658 1763 1068 1973 2078 2183 2200 2393 2498 2603 2700 2003 2918
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Difference before - after

SUBLINE 470 / CROSSLINE
1020 1133 1238 1343 1448 1853 1658 1763 1868 1973 2078 2183 2200 2393 2498 2603 2700 2003 2018 3023
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Common Offset Subline 470
- offset 350m

- offset 1750m

- offset 4050m
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IL 470 Common Offset 350m before Common Offset Denoise

SUBLINE 470/ CROSSLINE
270 2 430 642 1278 1014 2126 233 2880 2762 2074 a6 339 3610 322 403 4246 adse a0 ase2 5094
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IL 470 Common Offset 350m after Common Offset Denoise

SUBLINE 470/ CROSSLINE
270 2 430 642 1270 1490 1702 1014 2126 2338 2880 2762 2074 a6 339 3610 322 403 446 adse a0 ase2 5094 s0od70 0w
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Difference before - after

SUBLINE 470/ CROSSLINE
70 o aw en da7s  aase w02 aeie  ;as  aae  asso e 2o se6  swe 3610 322 4os 426 adss  asro  asm  soss 070 O
0
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IL 470 Common Offset 1750m before Common Offset Denoise

SUBLINE 470 / CROSSLINE
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IL 470 Common Offset 1750m after Common Offset Denoise

SUBLINE 470 / CROSSLINE
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Difference before - after

SUBLINE 470/ CROSSLINE
70 o ass em a2 uses e zoa0 226 242 ams 24 3o amss  se;2  amm 4o axo  as2s a2 aere s sas  sedd70 2O
0
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IL 470 Common Offset 4050m before Common Offset Denoise

SUBLINE 470 / CROSSLINE
0 o
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IL 470 Common Offset 4050m after Common Offset Denoise

SUBLINE 470/ CROSSLINE
370 o ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 wd?0 A w
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Difference before - after

SUBLINE 470/ CROSSLINE
70 o ass em a2 uses e zoa0 226 242 ams 24 3o amss  se;2  amm 4o axo  as2s a2 aere s sas  sedd70 2O
0
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Zoom In Stack before Common Offset Denoise

SUBLINE 712/ CROSSLINE
12 asa 653 852 1250 lade 1648 1847 2046 2248 2444 2643 3439 3638 3837 4238 4434 463 aem s031 5212
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Zoom In Stack after Common Offset Denoise

SUBLINE 712/ CROSSLINE
12 asa 653 852 1449 1648 1847 2046 2248 2444 2643 3439 4238 4633 asn2 s031 52812
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Difference before - after

SUBLINE 712/ CROSSLINE
12 asa 653 852 1250 lade 1648 1847 2046 2248 2444 2643 3439 3638 337 403 a2 4434 463 aem s03 52812
0
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Zoom In Stack before Common Offset Denoise

SUBLINE 712/ CROSSLINE
2328 2440 2688 2670 2788 2900 3015 3130 2248 3478 3590 2708 3820 39385 40850 4165 4200 4398 4510 4625
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Zoom In Stack after Common Offset Denoise

SUBLINE 712/ CROSSLINE

2328 2440 2688 2670 2788 2900 3015 3130 2248 3478 3590 2708 3820 39385 40850 4165 4200 4395 4510 4625 4740 a8y 4970

R i
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Difference before - after

SUBLINE 712/ CROSSLINE
2328 2440 2688 2670 2788 2900 3015 3130 2248 3360 3478 3590 2708 3820 39385 40850 4165 4200 4398 4510 4625 4740 a88s. 4970 5085
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Zoom In Stack before Common Offset Denoise

SUBLINE 712/ CROSSLINE
72 s 53 678 1238 1378 188 1798 1938 2078 2218 2388 2638 2778 2018 3088 108 2478 1618
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Zoom In Stack after Common Offset Denoise

SUBLINE 712/ CROSSLINE
72 s 53 678 1238 1378 1518 188 1798 1938 2078 2218 2388 2638 2778 2018 3088 108 3338 2478 1618
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Difference before - after

SUBLINE 712/ CROSSLINE
72 s 53 678 1238 1378 1518 1688 1798 1938 2078 2218 2388 2495 2638 2778 2018 3088 108 3338 2478 1618
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Common Offset Subline 712
- offset 350m

- offset 1750m

- offset 4050m

{cce

Passion for Geoscience



SUBLINE 712/ CROSSLINE
2 )
712 20 4w e da7s  aase w2 aeie  2as  aae  asse  are 2o see  3es 360 322 40s 426 4ds a2 soss Ll
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IL 712 Common Offset 350m after Common Offset Denoise

SUBLINE 712/ CROSSLINE
{12 5 430 642 1270 1490 1702 1014 2126 2338 2880 2762 2074 a6 339 3610 322 403 4246 adse 4670 ame2 5094 sof12 M w
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Difference before - after

SUBLINE 712/ CROSSLINE
2
ne aw e a8 ase w02 aeie  ;as  aae  asso e 2o see  sws 360 322 4os 426 adss  asro  amm  soss  saofl2 ¥
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IL 712 Common Offset 1750m before Common Offset Denoise

SUBLINE 712/ CROSSLINE
{12 oy ase 684 a10 1136 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 w12 M w
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IL 712 Common Offset 1750m after Common Offset Denoise

712 M o owm ow ow
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Difference before - after

SUBLINE 712/ CROSSLINE
232 ase 684 1362 1588 1014 2040 2266 2492 2718 2944 3170 3396 3622 3848 4074 4300 4826 4782 4978 5204
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IL 712 Common Offset 4050m before Common Offset Denoise

SUBLINE 712/ CROSSLINE
2
{12 oy ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 stz W w
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IL 712 Common Offset 4050m after Common Offset Denoise

SUBLINE 712/ CROSSLINE
2
{12 oy ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3848 4074 aso0  asae 4782 5204 stz W w
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Difference before - after

SUBLINE 712/ CROSSLINE
232 ase 684 1362 1588 1014 2040 2266 2492 2718 2944 3170 3396 3622 3848 4074 4300 4826 4782 4978 5204
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= Summary

= Noise energy is attenuated from both crossline & subline view, which is
beneficial for migration. We recommend to apply for production.
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