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SOM clustering using six attributes.
Facies analysis performed a posteriori using well control
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Final SOM model showing high potential buildups, mounds, and vents
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Training dataset building- 10 wells — 10 attributes — 4968 datapoints

(Maas et al., 2024)
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Attribute prediction of flow capacity — Mero Field offshore Brazil

Flow capacity versus productivity/injectivity index (considering skin factor)
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Random Forest— Flow Capacity Regression — Six attributes
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A quick review of the AASPI
Multiattribute ML Workflow
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A quick review of the AASPI
Multiattribute ML Workflow

analyze_lnpUt Training data

* Analyze the training data
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A quick review of the AASPI
Multiattribute ML Workflow

Cluster analysis (e.g. k-means++, GMM)
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A quick review of the AASPI
Multiattribute ML Workflow o | [ emmatent | | S
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Today’s objective: Generate point sets about wells
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Generating point sets about wells T\
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Generating point sets about wells

Step 0: Use your time-depth pairs and workstation software
to convert time horizons to depth horizons
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—
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Generating point sets about wells

Step 1: Convert workstation-format Step 2: Convert time-domain
horizons to AASPI format seismic data to depth
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Generating point sets about wells

Step 3: Compute structural dip Step 4: Define the point sets about the wells
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Step 1: Convert workstation surfaces to AASPI format

X aaspi_util GUI - Post Stack Utilities (Release Date: 24 January 2026)

||| ImportExport  Seismic Attributes  Data Conditioning ~ Arificial Intelligence Toolbox  Attribute-to-Well Correlation Tools Well Log T
—  Set AASPI Default Parameters |
3D Data Volumes prestack Utilities |

4
‘F 2D Data Lines » |splay poststack AASPI-format attribute volumes
4

Convert ASCll-Format (Text) Surfaces to AASPI Format
Wells > Convert AASPI-Earmat Surfaces to Paint Sets I
Pick Horizons t Cﬂnnvert external ASCll-format (text) surface files to AASPIl-Hormat 2D surfaces

Colorbar file name:

Cranvunrt AACSDI fnrmnnat ctratal elirae tn AQEI fnrmint (tavi) coifanae R(OWI




Step 1a: Convert workstation time surfaces to AASPI format

4

* First, read in the reference seismic data volume and define vertical units

X aaspi_surface_import GUI (Release Date: 24 January 2026) = o X

F Help
¢ _JTQIreCIory 1S SUMaces_<uniqUe_project Names_<sums —

Primary parameters| Interpolated horizon column definition |

Input reference seismic volume: [mes6/marf2925/projects/Volve_Marfurt_demo/d_mig_Volve_near_201x201.H Browse
Input surface format: [Interpolated infine,crossline, z at each trace with headers (e.g. SeisX. Kingdom, Geomodeling,.) v
Input type List ~]
Negate Surface Z values? [Automatic =]
NULL Value: T
Vertical units of the ,s—

reference seismic volume:

Vertical units of input surfaces: [m M
Vertical units of output surfaces: [km v

Unique project name: Volve
Suffix: 201x201
Output directory: [Surfaces_Volve_201x201
(constructed from
unique project name
and suffix)
Verbose? =

“tof surfaces to convert|

.........................

-y fault surfaces

List of surface files to be imported:

Weighttype ~ Weightconstant Weight file

rizons_Depth/4_Shetland_Group_Top_Depth.dat Browse and add to current list| [Constant  w] |1
rizons_Depth/3_Base_Cretaceous_Unconformity_Dep! [Consant ] [f
fizons_Depth2_Hugin_Top_Depth.dat Load and append list fom a text lle [Consant =] [i
rizons_Depth/1_Hugin_Base_Depth.dat Save current list o a text file [Constant ] [T
Deselect all files in currentlist|
Remove selected files from current list|
g i » .

View a horizon file to be imported| Convert DOS to Linux|

B

(c) 2008-2026 AASPI for Linux - The University of Oklahoma

Execute|

X aaspi_surface_import GUI (Release Date: 24 January 2026) =

|| Eile

surface_import - Convert AASCl-format surface files (e.g. EarthVision, xyz grid, or SeisX) to AASPI-format surfaces
output directory is surfaces_<unique_project_name>_<suffix>

Primary parameiersl

Seismic reference
volume

Input reference seismic volume: jmes6/marf2925/projects/Volve_Marfurt_demoid_mig_Volve_near_201x201.H
Input surface format:

IGridded xyz knots with headers (e.g. EarthVision)
Input type: [List |
[999925

Vertical units of input surfaces _

Vertical units of output surfaces

Unique project name: m

Suffix: |o
Output directory:

(constructed from
the units specificied)

A —

Negate Surface Z values?
NULL Value:

Vertical units of the
reference seismic volume:

Input seismic datains

Input picked horizons in ms

Output AASPI surface in s

7
|AASPI_Time_Surfaces_in_s Qj Output directory for AASPI surfaces




Step 1a: Convert workstation time surfaces to AASPI format

» Second, select the workstation Time horizons (in the Horizons TWT folder)

X aaspi_surface_import GUI (Release Date: 24 January 2026)
Eile
OUTpUT aIrectory IS suraces_<unique_project_names>_<sumx>

| Primary parameters| Interpolated horizon column definition |

|

Input reference seismic volume: |mesﬁmarl2925 iprojects/Volve_Marfurt_demo/d_mig_Volve_near_201x201.H

Browse

Input surface format:

Input type: List >
Negate Surface Z values? Automatic ]
NULL Value: -9999.25

Vertical units of the
reference seismic volume:

Vertical units of input surfaces:  [m v
Vertical units of output surfaces: [km |

—

Unique project name: Volve
Suffix: 201x201

Output directory: [Surfaces_Volve_201x201

(constructed from
unique project name

suffix)

Verbose? L
List of surfaces to convert|

List of surface files to be imported Weight type

|In\erpo|aled inline,crossline, z at each trace with headers (e.g. SeisX. Kingdom, Geomodeling,. ):J

Weight constant Weight file

rizons_Depth/4_Shetland_Group_Top_Depth.dat

Browse and add to current list| [Constant

i

rizons_Depth/3_Base_Cretaceous_Unconformity_Dept
rizons_Depth/2_Hugin_Top_Depth dat

7 " dlisth i [Constant
oad and append list from a text file e

rizons_Depth/1_Hugin_Base_Depth.dat

Save current list o a text file

Deselect all files in current list,
Remove selected files from current list
4l »| [Resetlist

Viewa horizon file to be imported| Convert DOS fo Linux|

«

T
T
T

(c) 2008-2026 AASPI for Linux - The University of Oklahoma

* Then, third, define the format of the workstation-generated TIME horizon files

Execute

List of surfaces to oonvert]

List of auirfara filas tn ha imnartad-

Y wHorizons_TWT/1_Hugin_Base Time.dat

v wHorizons_TWT/2_Hugin_Top_Time.dat

1 )»/Horizons_TWT/3_Base_Cretaceous_Unconformity
1 )»/Horizons_TWT/4_Shetland_Group_Top_Time.dat

Kl I

{Browse and add to current |ist§|

Load and append list from a text ﬁlel

Save current list to a text ﬁlel

Deselect all files in current |ist|

Remove selected files from current listl

Weight type

Weight constant Weight file

Confidence in (weights applied to) fault surfaces

[Constant

= L

[Constant

i

[Constant

| | i

|Constant

| L




| Primary parameters | interpolated horizon column definition|

Input reference seismic volume: [mes6/marf2925/projects/Volve_Marfurt_demo/d_mig_Volve_near 201x201.H Brow

Input surface format: Interpolated inline crossline, z at each trace with headers (e.g. SeisX. Kingdom, Geomodeling...) :]

Input type: List

|

Input file 1_Hugin_Base.dat

X kmarfurt@xphil:~/projects/Volve_Marfurt_demo/Horizons_TWT
32 value:null

59 10031.0000000,2470.0000000,432340.9250911,6477699.2535549,2767.3488770
60 10032.0000000,2470.0000000,432343.9494647,6477711.3821630,2767.9340820
61 10033.0000000,2470.0000000.432346.9738383.6477723.5107711.2771.2666016
62 10034.0000000,2470.0000000,432349.9982119.6477735.6393792,2771.6528320

3 10035.0000000,2470.0000000,432353.0225855,6477747.7679873,2772.0661621

U 64 |10005 0000000.2469.0000000.432274.4199852.6477380.8853657.2759.6750488 I

33 # trigger:false

34 #

35 # Delimited:

36 # repeating:false

37 # delimiter:,

38 # whitespace:false

39 #

40 # local delimiter:","

41 #

42 # Item:surveyName line number: 3 delimiter field number:
43 # Item:horizonName line number: 4 delimiter field number:
44 # Item:dataSource

45 # Item:horizonAttribute delimiter field number:
46 # Item:remark delimiter field number:
47 # Item:line delimiter field number:
48 # Item:trace delimiter field number:
49 # Item:x delimiter field number:
50 # Item:y delimiter field number:
51 # Item:z delimiter field number:
52 # Item:surveylype urvey

53 #

54 ST10010

55 Hugin_Fm_Base+ST100102C11_Near_190314

Ce OCTAT

{7 TTHF

58

Input file 1 format=“SeisX”

X aaspi_surface_import GUI (Release Date: 24 January 2026)
File

surface_import - Convert AASCIHormat surface files (e.g. EarthVision, xyz grid, or SeisX) to AASPIHormat surfaces

output directory is surfaces_<unique_project_names_<suffix>

Primary parameter; Inierpolated honzon column definiion

Automatically detect header?
(This allows variable number of header lines)

umber of header lines to skip: lsaf
Number of columns in main data table: ]5
Index of inline column (count from 1): '1—
Index of xline column (count from 1): |2—

Index of time/depth column (count from 1): |5




Fourth, execute the program and plot the results for quality control

Please confirm!

I » \li) Input surface are in ms Desired output surfaces are in s. Multiply surface values by unit_factor = 0.001 to properly scale

Execute surface_import

Cancel |

IJ Import/Export  Seismic Attributes  Data Conditioning  Atificial Intelligence Toolbox  Attribute-to-Well Correlation Tools

\ ~
X aaspi_util GUI - Post Stack Utilities (Release Date: 24 January 2026) \ X aaspi_completion_status

4]

AASPI QC Plotting { 4
(|

"4

ﬁmgram Completion Status

AASPIQC Plotting - A uid&‘tooltodi lay poststack AASPI-Hormat attribute volumes - -
‘ S izl Normal completion of program surface_import

AASPI format input file name (*.H):

Iacts'\folve_ Marfurt_demo/surfaces_Volve 201x201/surface_1 _HW

AASPI-format file name = t AASPI-format file name

Directory:| ") Volve_Marfurt_demo ~ . . . .
Directory:(( ") AASPI_Time_Surfaces_in_s

Name | Type —

=P File Folder | [ Name | Type

1 AASPI_Depth_Surfaces_in_km File Folder | (= SOOI i

................................................................................................................................................... r e 3 o * H

™) Horizons_Depth File Folder QL] surimoe_2_tiugin_Top_limeX H e
) Horizons_TWT Bl Pt ] surface 3 Base Cretaceous ... HFile
D d mig Volve. near 201:x201.H H File I [_'] surface 4 Shetland Group T.. HFile




surface_4_Shetland_Group_Top_Time

_Unconformity_Time

(Panel=1) Time
3.00

2.90

2.80

-2.70

-2.60

-2.50

-2.40

o Horizon Value=1 (Panel=1) Time
S 3.00
N
3 |
& 2.90
o |
8
S ] 2.80
&

8]

g § | 2.70

g &)

O3] 2.60
&
o
& 1 2.50
N —
8 |
!
ga ; 2.40
S
1010010120014010160 0180 02001 02201 0240 026010280

Line no.
8
101001012010140101601 0180020002201 02401 02601 0280
Line no.
e Check that horizons look ok.
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Line no.
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Step 1b: Repeat the process and convert workstation depth surfaces:

I-A

Eile

surface_import - Convert AASC-ormat surface files (e.g. EarthVision, xyz grid, or SeisX) to AASPHormat surfaces
Joutput directory is surfaces_<unique_project_name>_<suffix>

Primary parameters | Interpolated horizon column definition |

Input reference seismic volume: [mes6/marf2925/projects/Volve_Marfurt_demo/d_mig_Volve_near_201x201.H

Browse

Input surface format

Input type: List v
Negate Surface Z values? [Adtomatic ]
NULL Value [o99925

Vertical units of the I

reference seismic volume:

Vertical units of input surfaces: [m |
Vertical units of output surfaces: [km |

Unique project name: Volve

Sufix .
Output directory: AASPI_Depth_Surfaces_in_km
(constructed from

the units specificied)

Verbose? =

Liste. =

List of surface files to be imported:

|\mevpulmed inline crossline, z at each trace with headers (e.g. SeisX. Kingdom, Geomodeling, \j

Confidence in (weights applied to) fault surfaces

Help

First, read in the reference seismic data volume and define vertical units

. -
| S rrfara imnart ClLH (IRalasca Ma o,
| x dc ’bp! surtrace Import ‘x_?i_,-! (Release Date: £4

| Eile

Viewa_horizon file to be imported| Convert DOS to Linux|

|

Weighttype ~ Weightconstant Weight fle
rizons_Depth/1_Hugin_Base_Depth.dat Browse and add to current list| [Constant — =] |1
rizons_Depth/2_Hugin_Top_Depth.dat = Consant ] [f
fizons_Depth/3_Base_Cretaceous_L Dept Load and append istroma txt fie| Consant ] [f
tizons_Depth4_Shetland_Group_Top_Depth.dat Save currentlist o a text fle Consant =] [f

Deselectallfles in curtent it

Remove selected files from currentist
K| e

L]

(c) 2008-2026 AASPI for Linux - The University of Oklahoma

Execute surface_import|

. surface_import - Convert AASClHormat surface files (e.g. EarthVision, xyz grid, or SeisX) to AASPI-format surfaces
output directory is surfaces_<unique_project_names>_<suffix>

'] Primary paramelers' Interpolated horizon column definition |

Input reference seismic volume: |mes6/marf2925/projects/Volve_Marfurt_demo/d_mig_Volve_near_201x201.H

Browse

Input surface format:
Input type:

]Interpolated inline crossline, z at each trace with headers (e.g. SeisX. Kin

]List :J

volume

Seismic reference

Negate Surface Z values?

NULL Value:

]Automatic v|
I-9999.2S

Vertical units of the
reference seismic volume:

Reference seismic datains

Vertical units of input surface Input geostat horizons in m

Vertical units of output surfaces

Output AASPI surface in km

Unique project name:

Suffix: ]o

Output directory:
(constructed from
the units specificied)

Verbose?

]AASPI_Depm__Su races in_km \, Output directory for AASPI surfaces

-




Second, select the workstation DEPTH horizons

List of surfaces to oomrertl

List of surface files to be imported:

View a horizon file to be irmonedJ Convert DOS to Linux|

Browse and add to current list| Add surfaces to be converted

Load and append list from a text ﬁlel

Save current list to a text ﬁlel

Deselect all files in current Iist]

Remove selected files from current Iisti

Please select input surface files -

List of surfaces to comrert]

Directory: (] Horizons_Depth

List of surface files to be imported:

n
rizons_Depth/1_Hugin_Base Depth.dat
Type h rizons_Depth/2_Hugin_Top_Depth.dat
- i rizons_Depth/3_Base Cretaceous_Unconformity Depf
File Folder

: rizons_Depth/4 Shetland Group Top_ Depth.dat
DAT File

DAT File

DAT File

« | =

Browse and add to current Iistl

Load and append list from a text ﬁle|

Save current list to a text ﬁleI

Deselect all files in current Iist|

Remove selected files from current Iist]

Display input file or use an editoV View a horizon file to be irmoned] Convert DOS to Linux|

* Third, determine the workstation-format of the DEPTH horizons




| Primary parameters | |nterpolated horizon column definition|

Input reference seismic volume: [mes6/marf2925/projects/Volve_Marfurt_demo/d_mig_Volve_near 201x201.H Brow

Input surface format:

Interpolated inline crossline, z at each trace with headers (e.g. SeisX. Kingdom, Geomodeling...) :]

Input type: List

|

Input file
1_Hugin_Base_Depth.dat

Input file 1 format=“SeisX”

F TS 17T niImnsr - { e

X aaspi_surface_import GUI (Release Date: 24 January 2026)
|| Eile

42 #

43 # Item:surveyName line number: 3 delimiter field number:
44 # Item:horizonName line number: 4 delimiter field number:
45 # Item:dataSource line nu i e i

46 # Item:horizonAttribute line nu 2 delimiter number:
47 # Item:remark line nu g delimiter number :
48 # Item:1line line nu = delimiter fi number :
49 # Item:trace line nu e delimiter number:
50 # Ttem:x line nu - delimiter number:
51 # Ttem:y line nu : 8 delimiter number :
o # Item:z line nunber: delimiter number:
53 # Item:surveyType constank :3D Survey

54 #

55 ST10010

56 Hugin_Fm_Base+ST100107C11_Near_190314_ad j_299_EasyDC

57 STAT

58 _DEPTH _

59 .,

60 10031.0000000,2477.0000000,432256.0248349,6477720.4242047,3172.8281250
61 10032.0000000,2477.0000000,432259.0492085,6477732.5528128,3175.6452637
62 10033.0000000,2477.0000000,432262.0735821,6477744.6814209,3177.7917480
63 : - : - - - - - -

surface_import - Convert AASCl-format surface files (e.g. EarthVision, xyz grid, or SeisX) to AASPI- brmat surfaces

output directory is surfaces_<unique_project_name>_<suffix>

Automatically detect header? r
(This allows variable number of header lines)

Number of header lines to skip:
Number of columns in main data table: 5

Index of inline column (count from 1):

Index of xline column (count from 1):

Index of time/depth column {(count from 1): Is




* Fourth, execute the program and plot the results for quality control

»

Execute |

Please confirm!

\E) Input surface are in m Desired output surfaces are in km. Multiply surface values by unit_factor = 0.001 to properly scale

Cancel |

X aaspi_util GUI - Post Stack Utilities (Release Date: 24 January 2026) \\h\ X aaspi_completion_status

[ ) AASPIQCPooting | AASPIPrestack Utiities |

JJ Import/Export  Seismic Attributes  Data Conditioning  Atificial Intelligence Toolbox  Attribute-to-Well Correlation Tools \ i

frogram Completion Status

‘ AASPI QC Plotting - A quick tool to display poststack AASPI-Hormat attribute volumes

AASPIformat input file name (*.H): lacts'\folve_lv'.arfurt_demos'su rfaces_Volve_201x201/surface_1_Hugin_Base.H Browse

Normal completion of program surface_import

V

Input Seismic Volume

AASPI-format file name

Directory:("] Volve_Marfurt_demo

| Directory:{ ") AASPI_Depth_Surfaces_in_km

D d _mig Volve near 201x201.H H File

Nam& \ Type Name T | Type

== e Folder 2. File Folder
(o L) ) SHTE . "

: , : ||_] surface_1_Hugin_Base_Depth.H H File

;J :ASPI—T'HSE—T;]U#&CES—'”—S ?:E En:jer :‘] surface 2 Hugin_Top Depth.H H File

—I Hnr!zans_TﬁﬁT F!IE Fnlder :] surface_3_Base_Cretaceous_Unconformity_Depth.H H File

] Honzons_ et el | :] surface 4 Shetland Group Top Depth.H H File




surface_4_Shetland_Group_Top_Depth

Horizon Value=1 (Panel=1) Depth

iceous_Unconformity_Dep
alue=1 (Panel=1) Depth

CDP no.

| Hugin_Top_Depth

n Value=1 (Panel=1) Depth

igin_Base_Depth

ue=1 (Panel=1) Depth

2420 24002380 2360 23402320 2300 22802260 2240

1010001200140016001800200 022002400260 0280
Line no.

2420240023

101000120014001600180 0200 022002400260 0280
Line no.

2420 240

e Check that horizons look ok.

101000012001400160 0180020010220 0240 0260 0280
Line no.

1010001200140016001800200 02200240 02600280
Line no.




Step 2: Convert seismic volume from time to depth

X aaspi_util GUI - Post Stack Utilities (Release Date: 24 January 2026) —=
H Import/Export  Seismic Attributes | Data Conditioning  Artificial Intelligence Toolbox  Attribute-to-Well Correlation Tools Well Log Tools  Visualization

~Enter plot title: Simple Filters »
Spectral Balancing
Minimum CDP no. (m): Structure-Oriented Filtering (sof3d)
Maximum CDP no. (m): Advanced Spectral Balancing|sof3d Analysis »
Footprint Suprpression using Adaptive kx-ky Filters
Increment CDP no. (m: Footprint Suprpression using Adaptive 2D CWT Filters
wiszmnimntieno: I
. . - ; Attribyte_Imans Pracaceinn : a
Axis 2 maximum Line no.: ——] Use surfaces to convert from time to depth,
e : to register PS to PP time, azimuthal volumes to stacked volume time, and time-lapse seismic registration
Axis 2 increment Line no.: 1




Enter the corresponding time and depth horizons IN ORDER from bottom to top

X aaspi_surface_driven_data_registration GUI (Release Date: 24 January 2026)
|| Eile

T
. in depth)

f Ive_Marfurl_demoid_mig_Volve_near_201:201H  Browse|
Outputrogistored volume fls namo  [rogistered_d_mg_Volve_near_201x201

Urique projectname: C—

Suffx Er—

Verbose: r

Output vertical axis label: o

Verical unitof outputregistered data: flan

Startdepth in km: 5

End dopih n k- E—

Dopthincramantin kn: [ooss

‘Scan surfaces forz_startand z_end|

Primary parameters | Parallelization parameters|

Inputvertical axisisin s

homes6imart2925iprojectsVolve_Marturt_demo/AASPI_Depth_Surfac
demo/AASPI_Depth

demo/AASPI_ Depth
/olve_Marfurt_demo/AASP1_Depth_Surfacs

=

Primary parameters I Parallelization parameters|
Input vertical axis is undefined! Go choose the input volume to be registered.

List of surfaces picked on input data (ordered from shallow to deep):

urt_demo/AASPI_Time_Surfaces_in_s/surface_4_Shetland_Group_Top_Time.H
urt_demo/AASPI_Time_Surfaces_in_s/surface_3_Base_Cretaceous_Unconformity_Time.H
urt_demo/AASPI_Time_Surfaces_in_s/surface_2_Hugin_Top_Time H

urt_demo/AASPI_Time_Surfaces_in_s/surface_1 _I-Irugin/?se_Time.H

A [»]

List of surfaces picked on output data (ordered from shallow to deep):

demo/AASPI_Depth_Surfaces_in_km/surface_4_Shetland_Group_Top_Depth.H
demo/AASPI_Depth_Surfaces_in_km/surface_3_Base_Cretaceous_Unconformity_Depth.H
demo/AASP|_Depth_Surfaces_in_km/surface_2_Hugin_Top_Depth.H
demo/AASPI_Depth_Surfaces_in_km/surface_1_Hugin_Base_Depth.H

Browse and add to current list

Load and append list from a text fi

Time surfaces
In order from bottom to top!

Save current list fo a text file |

Deselect all files in current ist|

Remove selected files from current Iistl

Browse and add to current list

Load and append list from a text fi

Corresponding depth surfaces
In order from bottom to top!

Save current list to a text file |

Deselect all files in current ist|

Remove selected files from current Iistl




Enter the name of the time domain seismic volume
and the name and vertical range of the output depth domain volume

IF
X aaspi_surface_driven_data_registration GUI (Release Date: 24 January 2026)
|| Eile '
X aae e en et s Do 24 iy 2020 -~ Map data from an input volume between surfaces (e.g., in time)
. = to generate an output volume between corresponding surfaces (e.g. in depth)
Input volume to be registered |me56.-'marf2925.-'projects.-"\foI\.re_Marfu rt_demo/d_mig_Volve T\ 201x201.H Browsel
Output registered volume file name  |registered_d_mig_Volve_near_201x201.H
Unique project name: [ Volve
Suffix: |2OT x201
— Verbose: ]
Er Output vertical axis label: [Depth
g Vertical unit of output registered data: Ikm
: Lnadim:ppumhsnmnl:hnﬁln
Start depth in km:
End depth in km:

(¢) 2008-2026 AASPI for Linux - authors at Univ. OKlahoma, Univ. Alabama, and SISMO Execute Surface Driven_Data_Registration|

Depth increment in km:

Determine extent of output
depth volume

Execute the program | | Execute Surface Driven Data Regisiration




AASPI format input file name (*.H):

|mesﬁz‘mar12925e'projectsNolva_Marfurt_de mo/d_mig_Volve near 201x201.H Brnwsal

Time
270 265 260 255 250 245 240 235 230

Input Seismic Amplitude Data
Line no.=10180 (Panel=9) Amplitude

CDP no.

AASPI format input file name (*.H):

PB%rojec’tsNolve_Marfu nt_demo/registered d_mig_Volve near 201x201.H MI

Rsassassannan

Plot the results!

Registered data in km
Line no.=10180 (Panel=9)

3.2

34

CDP no.

Amplitude




Step 3: Compute structural dip

—

X aaspi_util GUI - Post Stack Utilities (Release Date: 24 January 2026)
“ Import/Export | Seismic Attributes  Data Conditioning  Artificial Intelligence Toolbox  Attribute-to-Well Correlation Tools WellLog T

Single Trace Attributes » |
AASPIQCP  gpoctral Atributes tilities |
‘ AASPI QC Plott It GST and Semblance-Based Volumetric Dip
Formation Attributes Similarity Attri . Annaront Din Camnnnonte
AASPI format inpuTTTe iame T FT: J D G A Compute vector dip using either GST or discrete semblance search

r ST TP OO TGRS Povor]

Texture Attributes »
Colorbar file name: I ——r——r—y Demeannn |




Step 3: Compute structural dip

X
Eile
dip3d - calculate 3 d dip attributes using either a gra dient structure tensor or semt blance search

Seismic Input (*.H). |925 projects/Volve_Marfurt_demo/registered_d_mig_Volve_near_201x201.H Browse

Unique project name: [Volve
Suffix 0

Verbose Output? [
Dip Caleulation Algorithm
Algorithm choice = Gradient Structure Tensor  (Click here to switch to Semblance Search algorithm)

Defaults are fine.

But choose the registered DEPTH data, not the original TIME

volume as input!

X aaspi_dip3d GUI (Release Date: 24 January 2026)

| Eile

Primary parameters | Analysis window |  Filterbank

Use MPL: @

Processors per node: [16 Determine maximum processors on localhost|

Help - Parallelization’

Node list (separated by blanks): | ooooooooo
Build an LSF script? Do not run under LSF
Build a PBS script? Do not run under PBS|
Build a SLURM script? Do not run under SLURM
D
Maximum LSF run time (hrs): fo——
Maximum number of processors per node: ,40—
Available batch processors: ,a—
Determine Optimum Number of Batch Processors|
N ]
Batch Queue: [roma
! [normal
r

|

[
Batch project name: |

(c) 2008-2026 AASPI for Linux - authors at Univ. Oklahoma, Univ. Alabama, and SISMO

dip3d - calculate 3d dip attributes using either a gradient structure tensor or semblance search

Seismic Input (*.H):
Unique project name:
Suffix:

Verbose Output?

Algorithm choice = Gradient Structure Tensor

925/projects/Volve_Marfurt_demc registered_d_mig_Volve _near_201x201.H Browse |

Volve

0
r~

Dip Calculation Algorithm
(Click here to switch to Semblance Search algorithm)

Execute dip3d

Then execute the program:

I
Execute dip3d




Plot the results using corendering

X aaspi_util GUI - Post Stack Utilities (Release Date: 24 January 2026) = O X
“ ImportExport  Seismic Attributes  Data Conditioning  Artificial Intelligence Toolbox  Attribute-to-Well Correlation Tools Well Log Tools | Visualization Utiliies v Help

Single Volume Display Tools

AASPIQC Plotting |  AASPI Prestack Utilties |

Multiatiribute Display Tools Opacitr 2
| AASPI QC Plotiing - A quick tool to isplay poststack AASPormat atfribute volumes Crossplotting and Geobody Tools » __RGBBlending _
Plot a Simple Line Graph MJf)orender two or three attributes using opacity
AASP! f tinput file name (*.H): | Display an AASPHormat Surface in HSL color gamut ln'lp_IS.r‘r'\ented mﬂ@ us_:_:f r:\orl?-cbrfnme black and gray colorbar
—'I | |

X aaspi_corender GUI (Release Date: 24 January 2026) 1
|| Bt
Choose a blending type: |A|pha blending (Co-render 2 or 3 volumes)j

endered GST dip azimuth broadband GST dip magnitude broad

I Layer2| Layer 3|

Input attribute for base layer: : j Volve_Marfurt_d dip_azimuth_Volve_0_broadbandH  Browse Depth=2.8 (Panel=7) GST d'p azimuth
Color bar for base layer: :’L ASPI_GIT i yclic.alut Browse|

Reverse polarity? y |

Plotwiggle trace? |

10280

Use statistical data scaling? ™

10260

Statistical scaling
Minimum
Maximum =
All i lues? IS g"
\ll positive values
o
Min-max data ranging -

Minimum value: -180
Maximum value: 180

10220

X aaspi_corender GUI (Release Date: 24 January 2026) -
| e

Line no.
10200

Choose a blending type: |A|pha blending (Co-render 2 or 3 volumes) ] 8
Base Layer Layer 2| Layer 3| .5_
Input attribute for layer 2: fouhomesé/mar2925/projectsVolve_Marfurt_demoidip_magnitude_Volve_0_broadband.H Bw«sel -
Color bar for layer 2: [monochrome_gray.alut ml e
Reverse polarity? - e
Opacity curve type: |For single-polarity attributes: set high values transparent, low values opaque j

Plot wiggle trace? u

Autom:

10140

Manual ale

Use statistical data scaling? [~

10120

Minimum

Maxirr Iue (Highervalues

Al positiv

10100

; 2420 2400 2380 2360 2340 2320 2300 2280 2260 2240
Min-max data ranging

Minimum value: 0 CDP no.
Maximum value: 1§




Step 4: Define the point sets about the wells

X aaspi_util GUI - Post Stack Utilities (Release Date: 24 January 2026) — O X
“ Import/Export  Seismic Attributes  Data Conditioning | Artificial Intelligence Toolbox Atlribute-to-Well Correlation Tools Well Log Tools  Visualization  Utilities v Help
Multiattribute Machine Learning » Unsupervised learning » Step 1. Generate training data N Pol i ;

: _ d : senerate ira g data ygon option step A: Plot and define polygons, then
AASPIQC P'Othng I AASPI F_"restad< Utilities I D&B-p Iea.rnlng . . > SUDGW’ISQd |Ba!|"llﬂg » S[ap 2 Anahrze unsupaw-isad ML models POI)'QU’H opﬁon step B: Convert m]YQUHS to mlnt sets, or
‘ AASPI QC Plotting - A quick tool to display poststack AAS  Yolumetric Classification > Step 3. Create unsupervised model Defined surfaces option: Convert surfaces to point ses. or
, L it i o : SOPRBMETEVESTURIEIECRN  Well control option: Define point sets about wells
AASPI format ||"|putﬁ|e name ( HJ. I Bre Step 5. Dlsplay unsupervised ML results » e - 2

J Colorbar file name: I Browsel




Step 4: Define the point sets about the wells

|| Eile

X aaspi_define_point_sets_about_wells GUI (Release Date: 24 January 2026) = 0 X

Help

Define voxels along structural dip about seismic facies seen in well logs for use as point set traning data in machi

List of input wells:

|»

ne learning

arf2925/projects/Volve_Marfurt_dem fwell_data/F12_facies.txt Browse and add to current Iist|

Facies files are in the well_data folder

rf2925/projects/Volve_Marfurt dem fwell_data/F15B facies.txt
: ke o s Load and append list from a text file

Save current list to a text ﬁlel

Deselect all files in current list|
Remove selected files from current listl

Rl [»]

Inline Dip (*.H): ksﬁamarf2925 projects/Volve_Marfurt_demo/inline_dip_Volve_0_broadband.H Browse |
Crossline Dip(*.H): |marf2925¢prO|ectsNolve Marfurt_demo/crossline_dip_Volve_0_broadband.H Bm

Unigue project name: |Vo|ve

Enter the name of the dip volumes computed
from depth-converted data

Suffix: |o
Verbose: | |
Primary Parameters I Parallelization par, |
Radius about the well: |50 Add a reasonable radius about the wells

=

| (c) 2008-2026 AASPI for Linux - The University of Oklahoma

Execute define_point_sets_about wells I

Then Execute!




Step 4: Define the point sets about the wells

Facies file for well F12 (this might change)

lnconsolidated Quaternary deposits

435050.21
435026 .94

435024 .41
434942 .55

434939.33
434909.07

434906.67
434628.80

434628.08
434626 .44

434626 .53
434689.73

434689.73
434820.56

434850.43
434935.21

434976.79
435335.43

Output files containing the point sets

for all wells

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan

27
27
27
27
27
27
27
27
27

18:
18:
18:
18:
18:
18:
18:
18:
18:

26
26
26
26
26
26
26
26
26

facies_Unconsolidated_Quaternary_deposits.dat
facies_Unconsolidated_to_weakly_consolidated_sand.dat
facies_Silty_sandstone.dat
facies_Claystone_to_shale.dat
facies_Yolcaniclastic_tuff_and_claystone.dat
facies_Claystone.dat

facies_Chalky_limestone.dat

facies_Sandstone_0il.dat

facies_Sandstone_Het .dat

145.9 145.9 6478566 .22
893 888.13 6478596 .47
Unconsolidated to weakly consolidated sand
903 897.8 6478596.18
1213.00 1196.00 6478.581.86
Silty sandstone
1223.00 1205.39 6478580.62
1323.00 1300.14 6478570.58
Claystone to shale
1333.00 1309.81 6478569.71
2223.00 2144 .62 6478461.98
Yolcaniclastic tuff and claystone
2233.00 2154.50 6478460.59
2283.00 2203.87 6478452.92
Claystone
2293.00 2213.73 6478451.23
2610.92 2523.59 6478384 .45
Chalky limestone
2658.30 2523.59 6478384 .45
2860.02 2715.05 6478321.65
Sandstone 0il
2874 .45 2740.77 6478312.76
3008.61 2804 .89 6478292 .97
Sandstone Het
3060.63 2834.92 6478284 .38
3520.00 3108.36 6478201 .68
MD TVD Northing

Easting




Step 4: Define the point sets about the wells
Top part of the “point sets” for the Sandstone_QOil well facies




Next steps:

* Determine the simplest way to convert alternative workstation
facies logs as input for define_point _sets _about_wells

* Rework generative topographic mapping (GTM) and
Bhattacharya distance to provide semi-supervised classification

* Repeat the process for self-organizing mapping (SOM)
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