Surface Utilities: Program surface_import

CONVERTING HORIZON AND FAULT SURFACES FROM AASCII TEXT
FORMAT TO AASPI FORMAT - PROGRAM surface_import
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Overview

Seismic interpreters within a given work environment commonly use multiple interpretation and
data analysis software packages including Seisworks, KingdomSuite, Petrel, VoxelGeo, Paleoscan,
Geoteric, Seisworks, Transform, IKON, and others. Any given interpretation package allows the
import and export of horizons and faults in multiple formats. Some of the more proprietary
formats are written in binary, with little, if any guidance on how to read or write them. The more
commonly used formats are written as ASCII (or “text”) files, which although larger are relatively
easy to read.

The goal of program surface_import is to convert the more commonly used ASCI- format horizon
and fault files into the AASPI-format. This allows the interpreter to convert a surface file once,
rather than in each program that might need it. At the same time, this strategy allows us as
algorithm developers to greatly simplify the application programs and their graphical user
interfaces (GUIs).
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Some commercial software differentiate between a horizon and a surface. For example, in Petrel,
a horizon consists of the user-defined picks that may be augmented by 2D and 3D autopickers.
Such horizons might consist of a grid of picked inlines and crosslines at 10 line and crossline
intervals. In contrast, in Petrel a “surface” is a computer object that is defined across the entire
seismic volume, whether a give trace was picked or not. In several packages, a B-spline defined
by a grid of knots is least-squares fit to the picks. In other packages, the picks are interpolated to
each valid trace location. In this documentation we will use this definition of a “surface” — a
deformed 2D t(x,y) or z(x,y) surface that is defined either at B-spline knots or by picks at each
trace in the seismic data volume. Areas where the horizon was not picked, or where the surface
does not exist due to a depositional hiatus, onlap, erosion, karstification, or other geologic
processes are also defined using the construct of a null value.

Within the AASPI software package, stratigraphic and unconformity surfaces are used to
constrain the area of computation for spectral decomposition and for machine learning, and to
define the limits for data flattening, stratal slicing, and data registration (e.g., time to depth
conversion).

Fault surfaces

Faults can also be represented by surfaces. In our convolutional neural network (CNN)
applications fault surfaces will be used as training and validation data “labels.” These training
data can be weighted to provide a level of confidence in the picked faults where some faults are
well defined by the seismic data and others in poor data areas are pushed through using our
understanding of tectonic processes.
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Computation flow chart

Seismic or attribute [
reference volume

ASClIl-format
surface files

surface_import

AASPI-format
surfaces

The flow chart is simple. The input files include an AASPI-format (“*.H”) file that represents the
extent of the seismic survey as well as one or more ASClI-format (“text”) files of the same type
exported from an interpretation workstation or geostatistics program. The output consists of a
corresponding suite of AASPI-format surface files that are either truncated or extended (using
null values) corresponding to the input reference seismic data or attribute volume.

Output file naming convention

Program surface_import will always generate the following output files:

Output file

description File name syntax

Program log | surface_import_unique_project_name_suffix.log

information

Program error | surface_import_unique_project_name_suffix.err

information

Output surface file | surface_unique_project_name_suffix/surface_old input_surface file
name name.H
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where the values in red are defined by the program GUI and the values in blue are related to the
input file names. Errors, much of the input information, a description of intermediate variables,
and any software trace-back errors will be contained in the *./og file. More common errors and

program completion messages will appear in the *.err file and appear in a pop-up window upon
program completion or termination.

Invoking the surface_import GUI

To convert an AASCI-format surface to AASPI-format, click the Surface Utilities tab in the

aaspi_util or aaspi_main tab and drop down and select Import surfaces to AASPI:
x aaspi_util GUI - Post Stack Utilities (Release Date: 22 January 2025) — O *

JJ File Single Trace Calculations Spectral Attributes Geometric Attributes Formation Attributes  Volumetric Classification Data Conditioning Help

Attribute Correlation Tools Display Tools Machine Learning Toolbox | Surface Utilities Well Log Utilities  Other Utilities  Set AASPI Default Parameter
Convert ASCII text surfaces to AASPI format -

SEGY to AASPI AASP! to SEGY | AASPI to

P ot ANCD boak ook + .

format conversion format conversion | Convert external AASCII (text) -format surface files to AASPI-format 2D surfaces | AASPI E
T

{multiple files)

TG TSPy FAST TTOTITET SOTTaces T

| SEGY to AASPI - Convert Poststack seismic volumes from SEGY to AASPI format

The following GUI appears:
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x aaspi_surface_import GUI (Release Date: 22 January 2023) —

m] X
File Help
surface_import - Convert AASCI-format surface files (e.g. EarthVision, xyz grid, or SeisX) to AASPI-format surfaces
output directory is surfaces_<unique_project_name>_<suffix>
Primary parameters
Input reference seismic volume: ] Browsel
Input surface format: ]Gridded xyz knots with headers (e.g. EarthVision) j
Input type: |List j
Negate Surface Z values? W
NULL Value: [-oe9025
Vertical units of the [undefined
reference seismic volume:
Vertical units of input surfaces: ]WI
Vertical units of output surfaces: [Undefined! +|
Unigue project name: ]
Suffix: l—
Verbose? r
List of surfaces to convert
Confidence in (weights applied to) fault surfaces
List of surface files to be imported: Weight type Weight constant Weight file
Browse and add to current Ilstl
Load and append list from a text ﬁle|
Save current list to a text ﬂle‘
Deselect all files in current Iistl
Remove selected files from current Jistl
Reset list
View a horizon file to be importedl Convert DOS to Linuxl
[ (c) 2008-2025 AASPI for Linux - The University of Oklahoma Execute

The first step is to Browse and select a (1) Input reference seismic volume that represents that
part of the survey you are using. Surfaces that extend beyond the limits of this data volume will
be truncated whereas those that are smaller or have missing pieces will be augmented with null
values to indicate valid vs. missing fault or horizon picks. At this point, the (6) Vertical units of
the input reference volume, the (7) Vertical units of the input surfaces (in ASCIl text format_
surfaces, and the (8) Vertical units of the output surfaces in AASPI-format are Undefined. Defining
these units correctly is the most critical (and error prone) step in the conversion process. For this
reason, once the Input reference seismic volume has been selected, the following warning

appears:
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X
File Help

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

Primary parameters

Input reference seismic volume: rouhomes61mar1292Sfprojectsfdatairegistrationidemo}dimigitimeivolume_H Browse
Input surface format: ‘Gridded xyz knots with headers (e.qg. EarthVision) j
Input type: ‘List j
Negate Surface Z values? Automatic
Warning
NULL Value: -9999.25
gl i e ’—5 1) Setinput surface units to be in s or ms

reference seismic volume: unless your goal is to register data from time to depth

Vertical units of input surfaces: |s -l
Vertical units of output surfaces: |Undefined!

Unigue project name: ‘demo

Suffix: ‘0

Note that the Vertical units of the reference seismic volume is filled in as “s” and cannot be
altered. These are the units of your input data volume. In all cases except when converting time
to depth or depth to time in AASPI program surface_driven_data_registration, these will also be
the vertical units of your output AASPI-format surfaces.

Example 1: Importing surfaces with vertical units consistent with the reference seismic volume

The warning message says that you need to enter the units of the input ASCII text format fault or
horizon. In this first example, my horizons are in time (either in s or ms) and thus are consistent
with the units of the reference seismic volume. Click OK and go to the dropdown menu next to
(7) Vertical units of input surfaces. In this case, the default choices will be determined by the units
of the reference seismic data volume and appear as

Y

ms -

| know my time horizons are in s so | choose “s.” At this point a second warning message appears:
Vertical units of the |5 -
reference seismic volume: Warning

Vertical units of input surfaces: |g -
Vertical units of output surfaces: |g - \1,) Output surface should be in s

Unigue project name: |demo
Suffix: |D
Verbose? r

The GUI is smart enough to know that if my input surface is in s or ms, and if the seismic data are
in's, the output horizon needs to be in s. | simply click OK. | then go back and change the default
Suffix read in from the reference seismic volume and type in “in time.” In this manner, my output
surfaces will go into a directory called surfaces_demo_in_time. Later in this exercise | will import
some surfaces that have been converted to depth using kriging with external drift using a
commercial software package and well control. Those surfaces will be used in
surface_driven_data_registration to convert the seismic or attribute data from time to depth
between the target surfaces.
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Returning to the GUI, | note the (4) Negate surface Z values? is set to be Automatic. Most
geoscience and engineering programs define the vertical axis as positive down. However, at least
one (Petrel) defines the positive vertical axis as positive up. The automatic option always works
for time data — the non null value picks will be either uniformly positive or negative. Depth
horizons take more care on land data where we can see both negative (above sea level) and
positive (below sea level) depths. In this case, choose your orientation so that the vertical axis
used for your input surface file is in the same direction as your reference seismic data volume.

The (5) null value defines samples on the surface that are not defined. In many software packages
it will be -9999.25, the default in this surface_import GUI. If using EarthVision format surfaces,
the null value will be defined in the headers. In other cases, you need to examine your horizon
file to determine what the null value (if any) is for your input surfaces.

Examining an ASCII text format file
Let’s go look at one of the files to be imported. At the bottom of the surface_import GUI you will
see the following two buttons:

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

Examine the first seral lines of the file to be imported to determine its format I_

| click View a horizon file to be imported and select one

Harizen File

Directory:|[:| surfaces_froem_weorkstation j
Name Tl Type | Size | Modified Date | User | Group |Attribute5
.. File Folder 4096 02/07/2025 09:03:43  kmar... kmar... drwxrwxr-x

[ upper frac_barrier_in_depth.dat DAT File 56225... 01/27/2025 16:21:21 kmar... kmar... -rw-rw-r-
[ upper frac_barrier_in_time.dat DAT File 69885... 01/28/2025 13:37:33 kmar... kmar... -rw-rw-r--

The following window pops up:
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horizan file content

2.00 120.00 2058455.20096 221870.19178 1.5806"M =
2.00 160.00 2054055.33873 221867.27411 1.5957"M
2.00 180.00 2051855.40761 221865.81527 1.6113°M
2.00 220.00 2047455.54538 221862.89759 1.6317°M
2.00 240.00 2045255.61426 221861.43875 1.6438°M
2.00 260.00 2043055.68315 221859.97991 1.6544"M
2.00 320.00 2036455.88980 221855.60339 1.6890"M
2.00 360.00 2032056.02756 221852.68571 1.7103°M
2.00 400.00 2027656.16533 221849.76803 1.7274"M
2.00 420.00 2025456.23422 221848.30919 1.7386"M
2.00 440.00 2023256.30310 221846.85035 1.7537"M
2.00 460.00 2021056.37198 221845.39151 1.7604"M
2.00 480.00 2018856.44087 221843.93268 1.7728"M
2.00 500.00 2016656.50975 221842.47384 1.7834"M
3.00 120.00 2058455.12797 221980.26133 1.5811°M
3.00 140.00 2056255.19685 221978.80249 1.5871"M
3.00 160.00 2054055.26574 221977.34365 1.5967"M
3.00 180.00 2051855.33462 221975.88481 1.6121°M
3.00 200.00 2049655.40350 221974.42597 1.6246°M
3.00 220.00 2047455.47239 221972.96713 1.6214"M
3.00 240.00 2045255.54127 221971.50829 1.6435°M
3.00 260.00 2043055.61015 221970.04946 1.6545"M
3.00 320.00 2036455.81681 221965.67294 1.6904"M
3.00 340.00 2034255.88569 221964.21410 1.7002°M
3.00 360.00 2032055.95457 221962.75526 1.7109"M
3.00 400.00 2027656.09234 221959.83758 1.7269"M
3.00 420.00 2025456.16123 221958.37874 1.7414"M
3.00 440.00 2023256.23011 221956.91990 1.7562°M
3.00 460.00 2021056.29899 221955.46106 1.7619"M
3.00 480.00 2018856.36788 221954.00222 1.7737°M
3.00 500.00 2016656.43676 221952.54338 1.7847°M
3.00 520.00 2014456.50565 221951.08454 1.7972°M
4.00 63.00 2064724.85866 222094.48857 1.5689"M
4.00 64.00 2064614.86210 222094.41563 1.5692"M
4.00 65.00 2064504.86555 222094.34269 1.5691"M
4.00 66.00 2064394.86899 222094.26974 1.5694"M
4.00 67.00 2064284.87244 222094.19680 1.5702°M
4.00 68.00 2064174.87588 222094.12386 1.5710°M
4.00 69.00 2064064.87932 222094.05092 1.5717°M
4.00 70.00 2063954.88277 222093.97798 1.5722°M
4.00 71.00 2063844.88621 222093.90503 1.5727°M

I’'m writing this documentation on Linux whereas the horizon was picked using KingdomSuite
which was run under Windows using a Disk Operating System or DOS. | see these annoying
carriage return symbols *M at the end of each line. If you hate them, click Convert DOS to Linux:

View a horizon file to be impurtedl Convert DOS to Linuxl

!Remwe DOS carriage return “M for clarity. (Does not effect conversion) I:
‘Remwe DOS carriage return "M Tor Clarity. (DOES NOL Elect CONVErsIon]

| close my previous window containing the horizon and reopen it by clicking View a horizon file
to be imported a second time.
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horizon file content

2.00 120.00 2058455.20096 221870.19178 1.5806 =
2.00 160.00 2054055.33873 221867.27411 1.5957
2.00 180.00 2051855.40761 221865.81527 1.6113
2.00 220.00 2047455.54538 221862.89759 1.6317
2.00 240.00 2045255.61426 221861.43875 1.6438
2.00 260.00 2043055.68315 221859.97991 1.6544
2.00 320.00 2036455.88980 221855.60339 1.6890
2.00 360.00 2032056.02756 221852.68571 1.7103
2.00 400.00 2027656.16533 221849.76803 1.7274
2.00 420.00 2025456.23422 221848.30919 1.7386
2.00 440.00 2023256.30310 221846.85035 1.7537
2.00 460.00 2021056.37198 221845.39151 1.7604
2.00 480.00 2018856.44087 221843.93268 1.7728
2.00 500.00 2016656.50975 221842.47384 1.7834
3.00 120.00 2058455.12797 221980.26133 1.5811
3.00 140.00 2056255.19685 221978.80249 1.5871
3.00 160.00 2054055.26574 221977.34365 1.5967
3.00 180.00 2051855.33462 221975.88481 1.6121
3.00 200.00 2049655.40350 221974.42597 1.6246
3.00 220.00 2047455.47239 22197296713 1.6314
3.00 240.00 2045255.54127 221971.50829 1.6435
3.00 260.00 2043055.61015 221970.04946 1.6545
3.00 320.00 2036455.81681 221965.67294 1.6904
3.00 340.00 2034255.88569 221964.21410 1.7002
3.00 360.00 2032055.95457 221962.75526 1.7109
3.00 400.00 2027656.09234 221959.83758 1.7269
3.00 420.00 2025456.16123 221958.37874 1.7414
3.00 440.00 2023256.23011 221956.91990 1.7562
3.00 460.00 2021056.29899 221955.46106 1.7619
3.00 480.00 2018856.36788 221954.00222 1.7737
3.00 500.00 2016656.43676 221952.54338 1.7847
3.00 520.00 2014456.50565 221951.08454 1.7972
4.00 63.00 2064724.85866 222094.48857 1.5689
4.00 64.00 2064614.86210 222094.41563 1.5692
4.00 65.00 2064504.86555 222094.34269 1.5691
4.00 66.00 2064394.86899 222094.26974 1.5694
4.00 67.00 2064284.87244 222094.19680 1.5702
4.00 68.00 20064174.87588 222094.12386 1.5710
4.00 69.00 2064064.87932 222094.05092 1.5717
4.00 70.00 2063954.88277 222093.97798 1.5722
4.00 71.00 2063844.88621 222093.90503 1.5727 =

This format is commonly used in interpretation workstations, particularly those that were first
built for seismic (versus for well log) interpretation. In this example, | see no headers telling me
which column is which and what the units of measurement are. However, familiarity with the
data volume indicates that column 1 is the inline number, column 2 is the crossline number,
column 3 is the x or Northing coordinate, column 4 is the y or Easting coordinate, and column 5
is the time of the picked surface which | see is in s (and not in ms).

With this information in mind, | return to the surface_import GUIl and define the (2) Input surface

format:
Primary parametersl
Input reference seismic volume: Iouhomesﬁfmarf2925}projectsfdata_registration_demofd_mig_time_\.rolume.H Brcwsel
Input surface format: Gridded xyz knots with headers (e.g. EarthVision)

Input type: Gridded xyz knots with headers (e.q. EarthVision)

Interpolated inline,crossline, z at each trace with headers (e.g. SeisX. Kingdom, Geomodeling,..)
Interpolated xyz triplets at each trace without headers
MULL Value: -9999.25

MNegate Surface Z values?

The default format is EarthVision which is used by many of the larger interpretation workstations,
GoCad, most geocellular modeling packages, and was developed and supported by Dynamic
Graphics, Inc. with wide use in the geoscience community (including those working in tectonics,
earthquake seismology, and volcanology). Interpretation software that originally was developed
using only wells (e.g., Petrel) or only 2D seismic lines (e.g., Z-map), required the use of knots
defining B-splines. These knots are almost always oriented along the North and East axis and
usually not aligned with the seismic survey axes. The knot spacing is often coarser than the
seismic bin size. These splines will need to be interpolated internal to program surface_import.
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In contrast, surfaces generated from other 3D seismic interpretation software packages will have
a time or depth value at each trace. We will refer to these as being Interpolated inline, crossline,
z at each trace. | select this option, and a new tab appears called Interpolated horizon column
definition which looks like this:

x aaspi_surface_import GUI (Release Date: 22 January 2025)
File

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

Primary parameters Interpolated horizon column deﬁniticnl

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

Number of header lines to skip: Ioi
Number of columns in main data table: s
Index of inline column (count from 1): |17
Index of xline column (count from 1): P
Index of time/depth column (count from 1): Isi

Do NOT trust the defaults! Look at your data. Then plot and quality control your results! Yes, |
like defaults too but the default of column 3 for the Index of time/depth gave me a map with the
Easting (x-value) rather than the time-value for my surface. In this example | counted 5 columns
with no headers. | then recognized the time-depth value to be in column 5.

Defining the horizons to be converted to AASPI format

| drop down to my List of surface files to be imported and select Browse and add to current list. |
have four files in my directory —two in time and two in depth. But they have different formats!
So | need to do a two-step process. First, | select the two horizons that are in time:

List of surfaces to con\.rert]

Confidence in (weights applied to) fault surfaces

List of surface files to be imported: Weight type Weight constant Weight file

‘om_workstation/Lower_frac_barrier_in_time.dat  Browse and add to current ||5ts| [constant =] 1 |

‘om_workstation/Upper_frac_barrier_in_time.dat Constant =] |1
- /Upper_frac_ - - Load and append list from a text ﬂle| ! = !

Save current list to a text ﬂle|

Deselect all files in current Ii5t|

Remove selected files from current Ii5t|

Al | Reset list
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For the current application, the Confidence in (weights applied to) fault surfaces can be ignored.
This option is only relevant for CNN fault detection. With these two files | am ready to click
Execute. A warning message comes up:

Please confirm!

\ll) Seismic data are in s Surface data are in 5. Multiply surface values by unit factor = 1 to properly scale

Yes! My input ASCII text format surfaces are in s and my output surfaces need to be in s to
correspond to the reference seismic data volume, so the proper scaling factor is 1.0, so | click
OK. Here is a snapshot of some of the information appearing on the terminal, where a message
is shown for every 10,000™ card in the ASCII file has been read, along with some summary values

of the minimum and maximum values of the surface:

Frocessing card 1180000, .,
Processing card 1190000, .,
Procezzing card 1200000, ,
Processing card 1210000, .,
Processing card 1220000, .,
Processing card 1230000, .,
Procezzing card 1240000, ,
Processing card 1250000, .,
Processing card 1260000, .,
Procezzing card 1270000, ,,
Processing card 1280000, .,
Processing card 1290000, .,
Processing card 1300000, .,
Proceszing card 1310000, ,,
Processing card 1320000, .,
Processing card 1330000, .,
Proceszing card 1340000, ,
n_valid = 12432943 n_neg = O

Z_max = 1,843 z_min = 1,414

call scale_unit: unit_factor = 1, 000000

after scaling surfaceiz_min, surfaceiz_max = 1, 414000 1, 843000

After import: z_max = 1,343000 3 oz_min = 1.414000

Writing output file: . /surfaces_demo_in_times/surface_Upper_frac_barrier_in_time,H

before writing header walues: surfacefz_min, surfaceiz_max = 1, 414000
1,843000

zeizmic_fn =

FouhomesB/marf 2925,/ project s/data_regiztration_demo/d_mig_time_volume,H
z_fn = ./ surfaces_demo_in_time/surface_Upper_frac_barrier_in_time,H
surfacefinl_seizmic,surfaceinZ_seismic = 583 651

output j2_zeismic,j2?_surface: 1 49
output j2_seismic,j?_surface; 2 50
output j2_seismic,j?_surface: 3 51
output j2_seismic.j2_surface: 4 52
output j2_seizmic,j?_surface: 5 63
output j2_seismic,j?_surface: E b4
output j2_seismic, j2_surface: 7 55
output j2_zeismic,j2?_surface: 8 5B
output j2_seismic,j?_surface: 9 57

After completion, a pop-up window appears:

x aaspi_cempletion_status

Program Completion Status

Normal completion of program surface_import
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| can list the contents of the directory containing the AASPI-format surfaces. Using the construct
in defining the directory described above | list the files in surfaces_demo_in_time time:

kmarfurtediacaran:™/projectedata_registration_demo % ls -ltr surfaces_demo_in_time
surfaces_demo_in_time

total 2016

—ru-ru-r—— 1 kmarfurt kmarfurt 0 Feb
—ru—rw-r—— 1 kmarfurt kmarfurt 2127 Feb
—ru-ru-r—— 1 kmarfurt kmarfurt 1533756 Feb
—ru-ru-r—— 1 kmarfurt kmarfurt 2006 Feb
—rw-rw-r—— 1 kmarfurt kmarfurt 0 Feb
—ru-ru-r—— 1 kmarfurt kmarfurt 2127 Feb
—ru—rw-r—— 1 kmarfurt kmarfurt 1533756 Feb
—ru-ru-r-- 1 kmarfurt kmarfurt 2004 Feb

13:54 surface_Lower_frac_barrier_in_time, HEEE
13:54 =zurface_Lower_frac_barrier_in_time,H@E
13:54 surface_Lower_frac_barrier_in_time,HE
13154 surface_Lower_frac_barrier_in_time.H
13:54 zurface_Upper_frac_barrier_in_time,Hio@E
13:54 surface_lpper_frac_barrier_in_time,HE@
13:54 =zurface_Upper_frac_barrier_in_time,He
12+54 surface_lpper_frac_barrier_in_time.H

S N N S [

Plotting the results

A best practice is to display the AASPI-converted surfaces to be sure the conversion was done
correctly. To do so, select Surface Utilities in the aaspi_util or aaspi_main tab and drop down and
select Display AASPI-format surfaces:

X

File Single Trace Calculations Spectral Attributes Geometric Attributes Formation Attributes  Volumetric Classification Data Conditioning Help

Attribute Correlation Tools Display Tools Machine Learning Toolbox | Surface Utilities Well Log Utilities  Other Utilities  Set AASPI Default Parameter

al

Convert ASCII text surfaces to AASPI format =
SR i AARET AASPI to SEGY AASPI to " .
ot pupnpu format conversion format cor___ ©ONVert AASPI text surfaces to point sets SPI Workflows AASPI |
(multiple files) [G0ElE Display AASPI-format surfaces
SEGY to AASPI - Convert Poststack seismic volumes from SEGY to AASPI format | Display surfaces that have converted to AASPI format|
The following GUI appears with only one line to select:
Eile Help

FY

surface_display - plot a 2D AASPI surface (fault, horizon, etc...)

Input AASPI surface to plot (*.H): |istration_demo,fsurfaces_demo_in_timefsur‘Face_Lower_frac_barrier_in_time_H Browse

L4 |

(c) 2008-2025 AASPI for Linux - The University of Oklahoma Execute

| click Execute and obtain the following image:
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surface_Lower_frac_barrier_in_time
Horizon Value=1 (Panel=1) Time
o
R . 1.90
§ = N 1.85
| 1.80
° A
g -
4 5 11.75
S g |
e L1.70
: -
g
§ . be 11.65
B
o ! 11.60
&
-1.55
S C b N
T Cd
600 500 ; 4(|)0 : 360 I 2(|)0 I 1(|)0 I
CDP no.

Where the color bar is in s and the black areas are no permit areas or areas where the surface
could not be picked.

Example 2: Importing surfaces with vertical units in depth and the reference seismic volume in
time

If we wish to convert a seismic or attribute data volume to depth using AASPI program
surface_driven_data_registration we will need to import ASCIl text file surfaces that are
measured in depth. In this example, the horizon was picked from the input seismic data in time.
Then this horizon was converted to depth using well ties of over 100 wells and kriging with
external drift using a program in the Transform interpretation package. | go to the List of surfaces
to be imported area and select the two depth surfaces:

List of surface files to be imported: As before | click View a horizon file

m_workstation/Lower_frac_barrier_in_depth.dat  Browse and add to current Ii5t| to be ImpOI’tedZ
m_workstation/Upper_frac_barrier_in_depth.dat

Load and append list from a text ﬂlel

Save current list to a text ﬂlel

Deselect all files in current Ii5t|

‘Remove selected files from current list|

Al S Reset Iistl
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View a horizon file to be imported| Conwvert DOS to Linux

and select one of the two depth files to examine the results:

harizon file content

1890621.568854 384959.386518 -7375.7910"M =
1890621.568854 384849.330286 -7377.5224"°M
1890621.568854 384739.274054 -7379.3838"M
1890621.568854 384629.217822 -7381.4287°M
1890621.568854 384519.161590 -7383.7222"°M
1890621.568854 384409.105358 -7386.3091°M
1890621.568854 3842099.049126 -7389.2007 "M
1890621.568854 384188.992894 -7392.3740°M
1890621.568854 384078.936662 -7395.7856"M
1890621.568854 383968.880430 -7399.3564°M
1890621.568854 383858.824198 -7402.9629"°M
1890621.568854 3B3748.767966 -7406.4565~M
1890621.568854 383638.711733 -7409.6987 "M
1890621.568854 383528.655501 -7412.5840°M
1890621.568854 383418.599269 -7415.0674"M
1890621.568854 3B3308.543037 -7417.1719°M
1890621.568854 383198.486805 -7418.9590"M
1890621.568854 383088.430573 -7420.4912"M
1890621.568854 382978.374341 -7421.8013"°M
1890621.568854 382868.318109 -7422.9033"M
1890621.568854 382758.261877 -7423.8320"M
1890621.568854 382648.205645 -7424.6680"M
1890621.568854 382538.149413 -7425.5259°M
1890621.568854 382428.093181 -7426.5122"M
1890621.568854 382318.036949 -7427.6714°M
1890621.568854 382207.980716 -7428.9634"M
1890621.568854 382097.924484 -7430.3188°M
1890621.568854 381987.868252 -7431.6880"M
1890621.568854 381877.812020 -7433.0479°M
1890621.568854 381767.755788 -7434.3892"°M
1890621.568854 3B1657.699556 -7435.6924°M
1890621.568854 381547.643324 -7436.9282"°M
1890621.568854 381437.587092 -7438.0630"M
1890621.568854 381327.530860 -7439.0522"°M
1890621.568854 381217.474628 -7439.8452"°M
1890621.568854 381107.418396 -7440.3970"°M
1890621.568854 380997.362164 -7440.6924"M
1890621.568854 380887.305931 -7440.7813"°M
1890621.568854 380777.249699 -7440.8247"M
1890621.568854 380667.193467 -7441.0752°M
1890621.568854 380557.137235 -7441.7739"°M |

Close

This file only has 3 columns. | can ignore the *M carriage return, as it will not affect the
conversion. Examining the corner points of the seismic survey, | recognize that column 1 is x
(Northing), column 2 is y (Easting), and column 3 is depth (in ft). | also notice that all of the depths
are negative. The survey is from Oklahoma and as | look out the window | don’t see and 7000 ft
mountains, so | assume that for this file z is positive up. Both of my horizons have all negative
values so | can leave the (4) Negate surface z values as Automatic.

| return to the Input surface format drop-down menu and select Interpolated xyz triplets at each
trace without headers:

Primary parameter5|

Input reference seismic volume: |'ouhomesﬁfmaer925}project5;'data_registration_demo,fd_mig_time_volume_H Bre
Input surface format: Gridded xyz knots with headers (e.g. EarthVision)
Input type: Gridded xyz knots with headers (e.g. EarthVision)

Interpolated inline,crossline, z at each trace with headers (e.g. SeisX. Kingdoem, Geomeodeling,..)

Negate Surface Z values? . .
9 Interpolated xyz triplets at each trace without headers

NULL Value: -9999.25

Previously, a warning message says that you need to enter the units of the input ASCII text format
fault or horizon. Unlike Example 1 above, my horizons are in depth and measured in ft. | want my
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output ASSPI-format horizon to be in kft. | therefore use the drop-down menus under Vertical
units of input surfaces and Vertical units of output surfaces to select these two options:

Primary parameters]

Input reference seismic volume: rouhomesﬁ,fmarFZQZSIprojectsjdata_registration_demofd_mig_time_volume.H

Input surface format: |Gridded xyz knots with headers (e.g. EarthVision)
Input type: |List j
Negate Surface Z values? ’m
NULL Value: [-9999.25
Vertical units of the ’57

reference seismic volume:

Vertical units of input surfaces:  |f -

Vertical units of output surfaces: |kft -
Unigue project name: |demc-

Suffix: |in depth
Verbose? r

For clarity, | also change my Suffix to be in depth, thereby defining a directory called
surfaces_demo_in_depth. | click Execute and obtain the following warning message:

Please confirm!

\IE) Seismic data are in kft Surface data are in ft. Multiply surface values by unit factor = 0.001 to properly scale

This is what | want to do, so | click OK. The program completes normally, and | can list two AASPI
format depth files in their directory:

krnarfurtfediacaran: ™ /projects/data_registration_demo % lz -ltr surfaces_demo_in_depth:
total 3016

—ru—tw-r—— 1 kmarfurt kmarfurt 0 Feb 7 14:54 surface_Lower_frac_barrier_in_depth, HEEE
—ru-ru-r—— 1 kmarfurt kmarfurt 2129 Feb 7 14:5d szurface_Lower_frac_barrier_in_depth, Hiz@
—ru—rw-r—— 1 kmarfurt kmarfurt 1533756 Feb 7 14:54 surface_Lower_frac_barrier_in_depth,H@
—ru-ru-t—— 1 kmarfurt kmarfurt 2002 Feb ¥ 14:54 zurface_Lower_frac_barrier_in_depth.H
—ru-ru-t—— 1 kmarfurt kmarfurt 0 Feb ¥ 14:55 zurface_llpper_frac_barrier_in_depth, Hiii@
—ru—tw-r—— 1 kmarfurt kmarfurt 2123 Feb 7 14:55 zurface_lpper_frac_barrier_in_depth, HEl
—ru-ru-r—— 1 kmarfurt kmarfurt 1533756 Feb 7 14:55 surface_llpper_frac_barrier_in_depth, Hid
1 kmarfurt kmarfurt 2000 Feb 7 1

- 4155 sur‘iau:e_Llpper‘_Fr‘au:_l:uar‘r‘ier‘_in_deptm H

As before, | go to the aaspi_util or aaspi_main GUI and the Surface Utilities tab and select
surface_display and choose a file to plot:
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x aaspi_surface_display GUI (Release Date: 22 January 2025) - O hd
|| Eile
surface display - plot a 2D AASPI surface (fault, horizon, etc...)

Input AASPI surface te plot (*.H): }ation_demo}surfaces_demo_in_depthfsurface_Lower_frac_barrier_in_depth.H Bmwse

| (c) 2008-2025 AASPI for Linux - The University of Oklahoema Exunl.lhl
]

| obtain the following image:

surface_Lower_frac_barrier_in_depth
Horizon Value=1 (Panel=1) Depth

500 600 700

400

Line no.

200 300

100

| % |
200 100

CDP no.

Example 3: Converting fault surfaces in ASCII text format to AASPI format

Our third example was created by Thang Ha as he developed the workflow for CNN-based fault
prediction. In this application, the interpreted picked fault surfaces serve as training and
validation data in the convolutional neural network. Here, he picked and then converted six
different fault surfaces that were saved in Earth Vision format:
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List|

List of surface files to be imported:

DAASPI_TESTIMG aaspi_fault_surfaces\earthvisionF1 Browse and add to current ||§ti
DMAASPI_TESTIMG aaspi_fault_surfaces\earthvisionF2
DNAASPI_TESTIMG aaspi_fault_surfaces\earthvisionF3
D:NAASPI_TESTIMG aaspi_fault_surfaces\earthvision'F4 Save current list to a text file |
DNAASPI_TESTIMG aaspi_fault_surfaces\earthvision\F3_
DMAASPI_TESTIMNG aaspi_fault_surfaces\earthvision\F&

Load and append list from a text fi|e|

Deselect all files in current Iist|

Remove selected files from current Iist|

Reset st

Optionally, for fault surfaces, users can specify the “weight” associated with each fault surface
when using the List input type. This weight represents how confident a user is when picking a
fault. The weights can be set to be (1) a constant for a given surface or (2) as variable weights
using a weight file. If weight type is Constant, every point on a fault surface has the same “weight”
(or confidence) as the weight constant the user specifies. If weight type is From File the weight
of each point on a fault surface is read from the weight file to the right. This weight file is assumed
to have the exact same format as the time/depth fault surface, with the Z column ranging from
0.0 (lowest confidence) to 1.0 (highest confidence), and preferably having the same boundary
and grid configuration as well.

List
Confidence (weight) definition of fault surfaces

List of surface files to be imported: Weight type  Weight constant Weight file
D:\AASPI_TESTING aaspi fault_surfaces\earthvision\F!  Browse and add to current li] 1 [Constant ] 1 | '
D:\BASPI_TESTING\aaspi_fault_surfaces\earthvision\F2 : 2 FromFile | |1 B\aaspi fault_aler\Thang fault.dat  Srowse

' ) e Load and append list from a - =
DA\MASPI_TESTING' 2aspi_fault_surfaces\earthvision\F3 [Constant | FUJ |
D-\AASPI_TESTING!zaspi_fault_surfaces\earthvision\F4 ~ Save curent list to 2 text file |Cnnstant hd |‘I |

A - . vision\F5 = : |
DAASP]_TESTING' aaspi_fault_surfaces\earthvision\F3_ Deselect allfiles in curent I|st| |Cnnstant j |'I |
DAASPI_TESTING' aaspi_fault_surfaces\earthvision\Fé |Constar1t j |1 |

Remove selected files from current Iis'tl

As a QC, Thang plots fault F1 using program surface_display:
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Surface surface F1
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