WO 2023/076779 PCT/US2022/077225

1M1

10
12~
Locate hydrocarbon deposits based on analyzed
seismic data

M‘\ ¥
Drill into subsurface regions based on location

16~ ¥
Produce hydrocarbons

18~ i
Transport produced hydrocarbons

2@"\ ¥
Refining produced hydrocarbons

FIG. 1

26

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2023/076779 PCT/US2022/077225

2111

FIG. 2A

SUBSTITUTE SHEET (RULE 26)



WO 2023/076779 PCT/US2022/077225

40

/ 4 44 46
Source \ /;M /Q\/

% A’\__.j
26

FIG. 3
76~
_____ Receiver |h
| Data
| i 60
| v/
! Computing System
| Communication 1%
| 64
v T4 Processor
P Memory 66
Storage 08
OPos M
Display 72
FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2023/076779 PCT/US2022/077225

4M1
90
/
Design Multi-source
Seismic Survey
92
' /

Conduct Survey

. Pastéan Sources { Receivers According fo Design
= Activate Two or More Sources During each Recording
+ Sense and Record Seismic Signals

Initial Processing: Produce
Geophysical Data with X /Y 1~ ¢

Coordinates 08
100 94 _
i » Algorithm for Seperating
- = Shots
Digitized Zone P » Algorithms for
of Interest (ZO1) = Processing / Imaging Data
t =0 |
86~ § " 3 88
Computer S Map or Plot of Seismic
Display of =y Data and / or Attributes
(Geophysical : -
Data and/or Mainframe 60
Attributes Computer or
B Workstation
Workstation
FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2023/076779

5/11

112~

Seismic Data Collection Acquire
Spatially Related Unstacked Seismic
Data over Exploration Target

PCT/US2022/077225

110

114~ v
o Edit

« Digitization

« Demultiplex

- Wavelet Shaping

« Vibroseis Correlation

« Vertical Sum, Resample, elc
» (3ain Recovery

« Predictive Interpolation

¥ f‘"120

Depth
>

ime or

T

Imaged Sections
or Volumes

116~ !
Initial Processing
« Specify Survey Geometry

» Apply Initial Deconvolution

» Determine/apply Field Statics

= Analyze Velocities and / or Amplitudes
» Apply Normal Movement (NMO)

» Sort {e.g., into CMP Order)

! 122

118~ ¥

initial Seismic
Interpretation

» Pick Major Reflectors,
Faults, etc.

» ldentify Surface Land-
Marks {Wells, efc.}

Signal Processing /
Conditioning fimaging
« Determine / Apply Residual Statics
» Remove Muitiples
« Apply Deconvolution
« Frequency Filtering
- Prestack Imaging
« Mute and Stack
= Apply Additional Gain Corrections
» Post Stack Imaging

| 124

Data fimage Enhancement

4 126

Attribute Generation

¥ ["?zg

Seismic Data Re-interpretation

| 130

FIG. 6

Prospect Generation

SUBSTITUTE SHEET (RULE 26)



WO 2023/076779 PCT/US2022/077225

140 140
144

O O O O
142 {:}
O i O O O O O O O

142
o Vo o o 0{5\}0 o ©
o o o o oY¥Yo o o
W~o 0,0 o o o o o
O cﬁﬁ}g o o o ©o o0

SUBSTITUTE SHEET (RULE 26)



WO 2023/076779

PCT/US2022/077225

711

—

Position of Source 1

e

| 804N0S 0] 3981 B UIJIA SW]  —»

SUBSTITUTE SHEET (RULE 26)

FIG. 9



PCT/US2022/077225

WO 2023/076779

8/11

mm%mwm\m aiepdn

(

SNONUILOD ‘Papusiq)
EJED papioday

m@w

w pue | jeubis g%a

o ybnous jews

“sejewnse

~payoess junod>
uonesey Xeuw
~JBNpISaY

70¢-

=7 |eubis paiewiss pue

(=1 |BUBIS pBIBLISS

‘eBp POPIOs) = [BNPISS)

oS uonezIfen]

BuguBiem-(Nn) | ¥4 M
Aousnbal) / sui] |
oz - |- Ag Adiiny - Aq Adiiniy
b ,f L SN
NG SUI SNONURUGY w rie ¢ie
Joulspeseq ) || opeg o
S9OBA PUSId | | ¢ [BunuBiem-{Nn)
ot Fgaz ! [fouenbay / ouwi ]
Bunubiam sainjeubls || 4 bz
fousnbay / MMWW mgjomm,awwwww | | Tonoenxa™~ | [BUij SHonu{uos
” , i { jeubis peseq 0} ¥0rq
7 reubis oy w t N\ fousiayoy seoBl] pusig
sjewse s1epdn MM TR 09T * Ny
i ,.fwmm m M Bunubiam L 1eubis o)
saineubis 8anos -~ N M | mucm%m@ jswil | [eewnss sepdn
ozienbey oy T ON06T lgpp T NTS2
N7 @mmw M TR
Leubisiop ||| zeubs |yt \Pewbiem
[ENPIS8 QUIOD 10} 8jBuInSy |1 M
]

| === AN Jmm-- I pedbsiop | [ ) jeubis
AV wwm 0 MN | lenpisal quiog 10} e1eunsy
"R R W

SUBSTITUTE SHEET (RULE 26)



WO 2023/076779 PCT/US2022/077225

/11
280“\
284~ l
Access all traces in selected shots associated with
the selected receiver
286~ ¥
Fourier transform traces in the time and space directions

288~ v

Attenuate noise / enhance coherent energy in
transformed receiver gather

290~ T

Inverse fourier transform

L

FIG. 11

SUBSTITUTE SHEET (RULE 26)



WO 2023/076779

300~
304~

l

1011

Access all traces in selected shots
associated with the selected receiver

306~

Y

Generate and apply mask

308~

¥

and space

| Fourier transform fraces in the time

directions

310~

Y

Threshold

312~

¥

Inverse fourier transform

314~

Y

Missing data

interpolation

316~

¥

Apply predictions to nulls of mask

318~

¥

Apply original values to non-nulls of

mask

[

PCT/US2022/077225

307

__jLive [ dead flags for each
selected traces / samples

322~

?

SUBSTITUTE SHEET (RULE 26)

—__ 0r threshold

Yes|

exceede

FIG. 12




WO 2023/076779 PCT/US2022/077225

1M1

~ 350

< O

Wi 3

oM

Vo
\»’ \ ©
o
[ o)
R B\ i Bt 7]
Q2
o
3
(ah]
T3
o
B
& [na]

<3
ne _—
3
=
e e A e " £
j—
<O
A

340

SUBSTITUTE SHEET (RULE 26)

FIG. 13



