Other Utilities: 2D Seismic Utilities

2D SEISMIC UTILITIES - PROGRAMS
aaspi_segy_read_batch, aaspi_2d_combine, aaspi_pseudo3d_split
aaspi_mega2d_split, aaspi_segy_write_batch
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Introduction

Most of AASPI utilities, such as dip3d, spec_cwt, and som3d, are designed to work on both 2D
and 3D single datasets. However, for surveys containing hundreds of 2D lines, running attribute
calculation for each line can be a tedious job. These 2D Seismic Utilities are designed to group
such a large amount of 2D lines into a single pseudo-3D seismic volume or a mega-2D line so that
the user can perform attribute analysis on all the lines at once, and then split the results back to
2D lines.

A pseudo-3D seismic volume is a seismic cube in which each inline is an input 2D seismic line.
Inline length is defined as the length of the longest input line. All other shorter lines will be
padded with zero traces to match the inline length.

A mega-2D seismic line is simply all the input 2D lines merged together, sequentially.

We recommend pseudo-3D approach for best compatibility, even though the pseudo-3D volume
can have a lot of padded traces (and thus results in lower computational efficiency). The mega-
2D approach is useful, only if you need to run spectral decomposition. This is because spectral
decomposition operates trace-by-trace, while other attribute programs (such as dip3d) consider
the entire mega-2D line as one single line and will load the entire line to the memory of the
computer at once, which is too costly.
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Convert multiple SEGY files to AASPI-formatted files and combine: Program
aaspi_segy_read_batch

This tool will help you convert multiple 2D or 3D SEGY datasets into AASPI-formatted files. If the
inputs are 2D lines, the program also helps you to group them into a pseudo-3D volume and/or
a mega-2D line.

In the main AASPI Utility GUI, go to Other Utilities = 2D seismic utilities = convert multiple segy
to AASPI and combine (1A).

Other Utilities  Set AASP| Default Parameters

convert_stratal_slice_to_ascii_surface

crop3d . AASPI
I | Workflows | b ctack Utilities

interpolate

slice

unslice

| display_aaspi_headers

I 2D seismic utilities k convert multiple segy to AASP| and combine

AASP| Cleanup Combine multiple AASP| formatted 2D lines
Gadgets-Developer Split pseudo 30 volume

Split mega 20 line
convert multiple AASPI files back to SEGY

The aaspi_segy read_batch GUI will be displayed (see next page):
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B AASPI - program segy_read_batch (Release Date: April 28, 2017)
File

Convert multiple poststack seismic volumes or lines from SEGY to AASPI format.
Allfiles have to share the same trace header format,

Converted AASPI H format files will carry the same file names as the original SEGY files.
Pseudo3d file name starts with prefix 'pseudo3d_".

List of input SEGY files:
D:AAASPI_GIT\aaspi_testing_2d\P95-300.sgy Browse and add to current li m
DAAASPI_GITY i_testing_2d\P95-301.

YT Ty sl m Load list from a text file| 1D

1F

D:\AASPL_GIT\aaspi_testing_2d\P33-302.sgy

Save current list to a text file

SOy

B Please select input segy files *

Directory:|[:| aaspi_testing_2d ﬂ ﬁ > A ﬁ( i 8

-

[ DAAASPIGIT\aaspi_testing_2d\import_list.txt - Notepads+ .
File Edit Search View Encoding Language Settings Macro Run  Plugins Window 7 D segy
Pyes] oo@‘ Q‘ |mbﬁ|‘3§‘-'!.'2j'|‘=‘~'rz.§LjE
[ import _list bt ﬂl

1 D:\AASPI GIT\aaspi_testing 2d\P95-300.sgy
(\BASPI_GIT\aaspi_testing 2d\P95-301.sgy
:\BASPI_GIT\aaspi_testing 2d\P95-302.sgy
:\BASPI_GIT\aaspi_testing 2d\P95-303.sgy

:\BASPI_GIT\aaspi_testing 2d\P95-304.sgy
:\BASPI_GIT\aaspi_testing 2d\P95-305.sgy 1E
File Name: |.sg)r" "P95-302.5gy" "P93-303.5gy" "P95-304.5gy" "P953-305.5gy" 0K

File Filter: |SEGY files (*.SEGY,*.segy,”.5GY,*.sgy) j Cancel

1y o L [
ooooo

A general guide of input list:

Click “Browse and add to current list” button (1B) to select input files. You can select multiple
files (1C).

You can also choose to load the list from a text file (1D). The text list should be formatted in such
a way that each line of the text represents the full path to an input file (1E).

After you have selected multiple input files, you can save the list to a text file (1F), in case you
want to load it later.

Within the list box, left click an item to select it (1G). You can select multiple items in the list by
holding Ctrl + left click (or Shift + left click to select a chunk of adjacent items). To remove selected
item, click (1H). You can deselect all items by clicking (11). If you want to clean the list and start
over, click “Reset list” (1J).
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|I> SEGY Header Utility | View EBCDIC Header L

[ /1
Unique Project Name: |NW_Au5trai|a ) 4 1M
2D SEG-V Line rather than 3D Survey 7 v

Combine 20 lines into a pseude 3D volume? W
Combine 2D lines into a mega 2D line? [ <I|

Normalize amplitude across all lines? |

IKeep 2D lines result if combined to either pseudo 30 or mega 2D7 W

After you are done with the input list, you can use python SEGY header utility (1K) to quickly see
important header values (such as inline, xline, cdp_x, cdp_y), or you can click on View EBCDIC
Header button (1L) to see the ascii text header of the first SEGY file in the list. Then give the
project a unique name (1M). This name will be used to construct the output file names.

Several options related to the grouping of multiple 2D input lines are in area (1N). By default, if
you select 2D inputs, the “2D SEGY Line rather than 3D survey” will be automatically checked.
Otherwise, if the input are 3D volumes, it will be automatically unchecked.

If the inputs are 2D lines, you can specify the grouping result to be a pseudo-3D volume and/or a
mega-2D line, depend on your need. By default, for best compatibility, only pseudo-3D option is
checked. The “Normalize amplitude across all lines” are set by default in order to make sure the
grouped results have approximately the same amplitude range (otherwise, in future attribute
calculations, you may encounter too many “spike detected” warning due to amplitude
differences across the volume). By default, AASPI will keep the converted but ungrouped results.

After you have identified the header byte locations, specify them in (10). If the inputs are 2D
lines, byte location of inline is disabled since there is only one inline per line, by definition of a 2D
line. When importing SEGY, it is crucial to know the parameters in (1P). Some datasets store
cdp_xand cdp_y coordinates in an order of magnitude difference than the actual coordinates for
precision and thus will need to have those headers scaled back to correct values. Similarly, the
top and bottom mute headers might not be stored correctly and may cause problems down the
road if not ignored.
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Verbose: v
VBlock [o000
Byte loc. of X-Coord: |73 Im
Byte loc. of Y-Coord: 7 lm
Byte loc. of line (inline) no.: 139— m
Byte loc. of cdp (xline) no.: 21— m

Override scalco value in header

Want to override the start time?

M

Ignore mute headers?

Vertical Unit; |5 j

Horizontal Unit: lm—:|

Absolute Amplitude Threshold: W

Threshold as mulitple of RMS amplitude: la[)i
Max. no. spikes/trace;, 0, LAYOUT_RIGHT |5—

Read text header as ASCI: [

Execute |< 1Q

(c) 2008-2017 AASPI for Windows - The University of Oklahoma

After all parameters and options are set, click Execute (1Q). The individually converted results
will have the same name with the corresponding input SEGY files, with extension “.H”.
The grouped result will be named:

“pseudo3d_<unique_project_name>.H”
and/or

“mega2d_<unique_project_name>.H”.
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Combine multiple AASPI-formatted 2D lines: Program aaspi_2d_combine

This tool will help you group multiple AASPI-formatted 2D lines (*.H) into a pseudo-3D volume
and/or a mega-2D line. It is designed in case the input SEGY files have different header

configurations and cannot be imported all at once using aaspi_segy_read_batch.

In the main AASPI Utility GUI, go to Other Utilities = 2D seismic utilities = combine multiple

AASPI-formatted 2D lines (2A).

Other Utilities  Set AASP| Default Parameters

convert_stratal_slice_to_ascii_surface

e bl s PrestJ:kaSEItilities
interpolate

clice

unslice

display_aaspi_headers

2D seismic utilities r convert multiple segy to AASPI and combine

AASPI Cleanup Combine multiple AASPI formatted 2D lines

Gadgets-Developer Split pseudo 3D volume
Split mega 20 line

convert multiple AASPI files back to SEGY

The aaspi_2d_combine will display as seen below:

D:VAASPI_GIT\aaspi_testing_2d\P95-304.H
DVAASPI_GIT\aaspi_testing_2d\P95-305.H

B 7 AASPI - program aaspi_2d_combine (Release Date: April 28, 2017) — O *
File Help

Convert multiple AASPI-format 2D lines to either a pseude3d volume or a mega 20 line.
This pragram is used in case user need to separately input segy lines (e.g. header issue).

Pseude3d file name starts with prefix ‘pseudo3d_",

Mega 2D file name starts with prefix ‘'mega2d_".

List of input AASPI-formatted (*.H] files:

D:\VAASPI_GIT\aaspi_testing_2d\P95-300.H Browse and add to current |igt| < 2B
DVAASPI_GIT\aaspi_testing_2d\P95-301.H AT P——
DAAASPI_GIT\aaspi_testing_2d\P95-302.H ;“ stiromated e
D:\AASPI_GIT\aaspi_testing_2d\P85-303.H Save current list to a text fi|e|

Remave selected files from current list |

Deselect all files in current Iist|

Reset st

Combine 2D lines into a pseudo 3D velume? <I|
Combine 2D lines into a mega 2D line?

MNormalize amplitude across all lines?

<l

<l

Keep 2D lines result if combined to either pseudo 3D or mega 2D7

(c) 2008-2017 AASPI for Windows - The University of Oklahoma

Unique Project Name: IMW_Australia

Verbose: |¥
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Browse and select input AASPI-formatted 2D lines (2B). Refer to “A General Guide to input list”
in section 1 for more details regarding the list box. You can choose to group the lines into pseudo-
3D volume and/or mega-2D line (2C). By default, the input lines will be normalized to make sure
they have the same amplitude range (in order for the despiking procedure to work correctly).
After all parameters are set, click Execute (2D) to run the program.

Split pseudo-3D volume: Program aaspi_pseudo3d_split

This tool will help you separate a pseudo-3D volume back into individual lines and convert those
particular lines to SEGY format if needed.
In the main AASPI Utility GUI, go to Other Utilities = 2D seismic utilities = split pseudo-3D
volume (3A).

Other Utilities  Set AASP| Default Parameters

convert_stratal_slice_to_ascii_surface

crop3d " AASP|

. R Prestack Utilities
interpolate

clice

unslice

display_aaspi_headers

2D seismic utilities » convert multiple segy to AASP| and combine

AASP| Cleanup Combine multiple AASPI formatted 20 lines

Gadgets-Developer Split pseudo 30 volume m

Split mega 20 line
convert multiple AASP files back to SEGY

The aaspi_pseudo3d_split GUI will be displayed (see next page):

Attribute-Assisted Seismic Processing and Interpretation 18 October 2019 Page 7



Other Utilities: 2D Seismic Utilities

B AASPI - aaspi convert pseudo3d to 2d segy files (Release Date: April 28, 2017) — O ot
File ﬂelp

AASPI convert pseudo3d volume to 2d segy lines

Output file narme scheme: <prefic>_<original_segy_name>_<unique_project_names> _<suffix> seqy

Pseudo 30 file name(™H): |D:\AASPI_GIT\aaspi_testing_2d'\k_2d_test_long_w.H Browse

Prefoc fl;_2d

Unique project name: Jtest <I|

Suffix: q

| Verbose?

W Outputto SEGY? 3D
SEGY ocutput directory: |.Xsegy X Browse <£|

Vblock: |1DDDD

¥ Keep AASP|-format 2D line files?7{ 3F

[ Output dead and padded traces?
Byte loc. of X-Coofd: |1g1 |4 I:J)rteintj
Byte loc. of ¥-Coond: |135 |4 I:J)rteintj
Byte loc. of line (inling) ng.: |1gg |4 b}"teintj <E|
Byte loc. of cdp (xling) ng.: |1g3 |4 byte intj
|20 |4 byteint |

() 2008-2017 AASPI - The University of Oklahoma Execute 1 3H

Browse to the pseudo-3D volume you want to split (3B). By default, prefix is set to be the name
of the attribute corresponding to the input, and unique project name is automatically loaded
(3C). You only need to specify suffix. Prefix, unique project name, and suffix are used to construct
output file names.

You can choose to convert the split lines into SEGY format (3D). If you choose to convert them
into SEGY, browse to the directory where you want the SEGY to be output to (3E). You can choose
to keep or remove the intermediate AASPI-formatted lines (3F) and then specify header byte
locations of the output SEGY files (3G). After all parameters are set, click Execute (3H) to run the
program.
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Split mega-2D volume: Program aaspi_mega2d_split

This tool will help you separate a mega-2D line back into individual lines and convert those lines

to SEGY format if needed

In the main AASPI Utility GUI, go to Other Utilies = 2D seismic utilites = split mega-2D line (4A).

Other Utilities
convert_str
crop3d
interpolate
slice

unslice

display_aaspi_headers

Set AASPI Default Parameters

atal_slice to_ascii_surface

AASPI

o
R I e E Nt

2D seismic utilities r convert multiple segy to AASPI and combine

AASPI Clea

nup Combine multiple AASPI formatted 20 lines

Gadgets-Developer Split pseudo 3D velume

{
Split mega 20 line
convert multiple AASP| files back to SEGY

The aaspi_mega2d_split GUI will pop up:

|| Eile

B AASPI - aaspi convert mega2d line to 2d segy files (Release Date: April 28, 2017) — O x

Help

AASP| convert megadd

SEGY cutput directony:

Vblock

Output file name scheme: < prefix>_<original_segy_name>_<unique_project_name>_<suffix> segy
Mega 20 file name(*.H):
Prefix

Unique project name:

Suffia

volume to 2d segy lines

DAVAASPI_GIT\aaspi_testing_2dk_2d_test_long_w.H Browsel < 4B

k_2d

test { _4c

0

[~ Verbose?

¥ Qutputto SEGY? { 4D
: I'h‘s":'gl"r ‘ Browsel@il

:|1m}o

¥ Keep AASPI-format 2D line files? { _ 4F

Output dead and padded traces?:
Byte loc. of X-Codqrd: I'lg‘l |4 I::y'teintﬂ
Byte loc. of Y-Codrd: [125 |4 byteint v|
Byte loc. of line (inling) do.: |'|gg |4 b}-'teintj
Byte loc. of cdp (xling) do.: |‘|93 |4 by‘teintj
Byte loc. of frequency valie: [201 [4byteint ~|
‘ (c) 2008-2017 AASPI - The University of Oklahoma F_xecutel T\‘ 4H
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Browse to the mega-2D line you want to split (4B). By default, Prefix is set to be the name of the
attribute corresponding to the input, and Unique Project Name is automatically loaded (4C). You
only need to specify Suffix. Prefix, Unique Project Name, and Suffix are used to construct output
file names.

You can choose to convert the split lines into SEGY format (4D). If you choose to convert them
into SEGY, browse to the directory where you want the SEGY to be output to (4E). You can choose
to keep or remove the intermediate AASPI-formatted lines (4F) and then specify header byte
locations of the output SEGY files (4G). After all parameters are set, click Execute (4H) to run the
program.
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Convert multiple AASPI-formatted files back to SEGY: Program
aaspi_segy_write_batch

This tool will help you convert multiple AASPI-formatted files back to SEGY. It works for both 2D
and 3D post-stack datasets.

In the main AASPI Utility GUI, go to Other Utilities = 2D seismic utilities = convert multiple AASPI
files back to SEGY (5A).

COther Utilities  Set AASP| Default Parameters

convert_stratal_slice_to_ascii_surface

crop3d AASP

) I Workflows | b octack Utilities
interpolate

slice

unslice

display_aaspi_headers

2D seismic utilities 3

AASPI Cleanup
Gadgets-Developer

convert multiple segy to AASP| and combine
Combine multiple AASP] formatted 2D lines
Split pseudo 30 volume

Split mega 2D line

convert multiple AASP files back to SEGY

The aaspi_segy_write_batch GUI will pop up:

B " AASPI - program segy_write_batch (Release Date: April 28, 2017) — O *
File Help

Convert multiple poststack seismic velumes or lines from AASP| to SEGY format.
Converted SEGY (.segy) format files will carry the same file names as the input AASP|-format files.

List of input AASPI files:

DMVAASPI_GIT\zaspi_testing_2d\pseudo3d_P95-300_test_0.H
DVAASPI_GIT\aaspi_testing_2d\pseudo3d_P93-301_test_0.H

DAAASPI_GIT\aaspi_testing_2d\pseudo3d_P%5-302_test_0.H
DAAASPI_GIT\aaspi_testing_2d\pseudo3d_P%5-303_test_0.H
D:\AASPI_GIT\aaspi_testing_2d\pseudo3d_P95-304_test 0.H
D:A\AASPI_GIT\aaspi_testing_2d\pseudo3d_P95-305_test_0.H

Erowse and add to current Iist| ﬂ
Load list from a text file

Save current list to a text file|

Remove selected files from current Iist‘

Deselect all files in currentlist|

SEGY output directory: |.\Seg)r

Unique Project Name: |NW_Au5tra\i{
™ Verbose?

{ 5D
Vblock: 10000

i

Reset st
Browse <I|

I Output dead and padded traces?:
Byte loc. of X-Coord:}| 181

Byte loc. of Y-Coord:§| 185
Byte loc. of line (inline) no.:f| 159
Byte loc. of cdp (xline) no.j| 193

Byte loc. of frequency valuef| 201

=

(c) 2008-2017 AASPI for Windows - The University of Oklahoma

Execute
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Browse and select AASPI-formatted files you want to convert to SEGY (5B). Then browse to the
directory where you want the output SEGY files will be located (5C). Give it a Unique Project Name
(5D). Specify header byte locations and types (5E).

After all parameters are set, click Execute button to run the program (5F).

The name of the output SEGY files will be the same with the name of the input AASPI files, with
extension “.segy”.
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Display 2D or raw seismic data in general (including mega-2D line)

To display 2D seismic data or raw gathers, we use the AASPI QC plot tab in aaspi_util poststack

GUI.

|87 aaspi_util GUI - Post Stack Utilities (Release Date: April 28, 2017) — O x

JJ File  Volumetric Attributes  Spectral Attributes  Formation Attributes  Velumetric Classification  Image Processing {elp

Attribute Correlation Teols  Display Tools  Other Utilities  Set AASP| Default Parameters

AR AMASPI to SEGY AASPI to SEGY AA
SRR || e | (e e | AR Plotting | AASP| Workflows o
format conversion - - . " Prestack Utilities
(multiple files) (single file)

AASPI QC Plotting - A quick tool to display AASPI-fromat attribute volumes

AASPI format input file name (".H): ID:\AASPI_G|T\aaspi_testing_?_d\mega?_d_test.H Browsel

Colorbar file name:

black_gray_whitesep Browse |

Enter plot title:

Ilnput Seismic Amplitude Data

Minimum Time_(s):
Maximum Time_(s):
Increment Time_(s):

Minimum CDP no.:

Maximum CDP no.
Increment CDP no.:
Minimurn Line no.:
Maximum Line no.:
Increment Line no.:
Desired output axis 1: Time
Desired output axis 2: COP no.

Desired output axis 3: CDP no.

Reverse x-axis?
Reverse y-axis? (Default is positive down) auto —
Display color bar?

Wiggle plot instead of color image?
Automatic wiggle scaling?

Fill positive parts of wiggles?

Manual wiggle scale:
Auto - Scaling? Auto-Scale
Min Amplitude : -64730.3
Max Amplitude : 572828

Percent Histogram Clip:

T I

All positive?

<

6A
6B

Input Seismic Amplitude Data
(Panei=1)

| (c) 2008-2017 AASPI for Windows - The University of Oklahoma

Browse to the 2D (or raw gathers) AASPI-formatted file (6A). Make sure the color bar is
appropriate (6B). The most important thing (6C) is that the increment of the 3™ axis (in this case,
line no) has to be greater than 0, and the CDP range is reasonable (max CDP — min CDP <= 1000,
with CDP increment = 1 for a 1080p screen). Since we are displaying 2D data, DO NOT change the
order of desired output axes.
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