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With the great improvement in computation power, 3D multiattribute
seismic facies analysis and classification have been routinely performed in
interpretation workstation software. With a limit amount of training data, the computer
can mimic the behavior of a human expert by providing interpretation consistent with a
given model. In the AASPI package, there are several seismic facies analysis utilities,
many of which perform supervised classification that needs training (supervision) data.
Namely, som3d and gtm3d are unsupervised seismic facies analysis unities with the
capability of adding posteriori supervision, and psvma3d is a supervised seismic facies
analysis utility which must be used with training (supervision) data. Program
make_training_clusters is a utility to build a training data file by manually picking the
location of training data in a 3D seismic volume and labeling with facies index, then
extract seismic attributes at such picked locations to generate a training file that can be
further used in the previously mentioned programs.

The program can be invoked from aaspi_util under Volumetric Classification menu or
by typing aaspi_make_training_clusters in the command line:

l>< aaspi_util GUI - Post Stack Utilities (Release Date: Movemnber 10, 2015) — O *

H File Volumetric Attributes Spectral Attributes  Formation Attributes |Vo|umetric Classification Image Processing Help

Analytic Tools Display Tools  Other Utilities  Set AASPI Default Paramet ~ Pca3d
kmeans3d

SEGY to AASPI AASPI to SEGY AASPI to SEGY som3d T
T T AT Eaa format _conv_ersion forma_t conv_ersion AASPI QC PI -
(multiple files) (single file) gtm3d FrEEEER s

psvm3d

SEGY to AASP| - Convert Poststack seismic volumes from SEGY to AASPI fi define_training_data _
SEGY Header Utility : SEGY Header Utility | S

2D SEG-Y Line rather than 3D Survey ? [

SEGY format input file name "
(* segy,* sgy,* SEGY,* SGY)- I Browsel View EBCDIC Header

AASP| binary file datapath: |/auhomes/zhao7520/5EP_datay
Absolute file name followed by a '/
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Defining the location of training data

After invoking program make_training_clusters, there are two tabs, one being Cluster
Picking, the other being Generate Training File. In the Cluster Picking tab, the user will
manually pick some polygons on a seismic volume, and such picks will be saved in to a
user defined number of Polygon files, with each Polygon file representing one facies
(class). The picking process can be performed on time slices, or inline/ crossline
sections. In this document we illustrate by picking on crossline sections.

X AASPI - program make_training_clusters (Release Date: August 14, 2015) - [m] x
|| Eite Help |

Interactively pick a suite of training clusters on seimsic volumes for supervised classification

Cluster Picking | Generate Training File |
AASPI farmat input file name (*H): Iergy_ralio_5|m||arily_iter2_|ong_wlen H 1
Colorbar file name: Iblack_gra y_white sep Bmwsel

Enter plot titls: Ilnput Seismic Amplitude Data

Plot slice direction: |Vemcal Crossline Slice j <_| 2

Minimum Time/ Depth: [0.1 -

Maximum Time/ Depth: [16

Time/Depth Increment; [0.004

Minimum CDP: [700

Maximum CDP: [900

CDP Increment: | 10

Minimum Inline: | 22470

Maximum Inline: [24000

Inline Increment: |z —<:| 3
Gain panel: all —

Reverse x-axis? n -
Reverse y-axis? (Default is positive down) aute _||
Want scale bar? HI

Auto - Scaling? Auto-Scale

Min Amplitude - o

Max Amplitude : |0.991622

All positive? n 4| »

(c) 2008-2015 AASPI - The University of Oklahoma
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Firstly a seismic (attribute) volume is selected (1), then select which slice to pick on (2),
and define the plotting parameters (3) similar to the QCplot utility. After hit Execute, a
new window will pop up:

‘ X AASPI - Polygon Selection (temp_transposed_zZ75eR.H) <’) % % = X
|| Eile t ; Help

H @I I ﬁl El liil I" Loop save Polygon to New Fn;e| Add Polygon to Current Filel Clear ;‘olygon |

Input Seismic Amplitude Data
CDP no.=720 (Panel=3)
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|Save polygon vertices to new txt file (will overwrite old file)

In this specific demonstration the goal is to classify among salt, mass transport complex
(MTC), and sediments. The attribute shown above is Kuwahara filtered similarity, and
assume the user firstly wants to pick some training data to represent salt. The user
draws a polygon (4) to define all samples within this polygon to be salt, and hits (5) to
save the time, crossline, inline coordinates to a file named as polygon. If the user wants
to pick more training samples for salt, one can hit (6) to clean the previous pick, and
pick at another location that best represent salt (7), then hit (8) to save it to the previous
polygon file. If more picks are needed, the user can repeat steps (6) — (8) on the same
crossline, or navigate to other crosslines. Once finished picking for salt, the file polygon
needs to be renamed (as polygon_1 or polygon_salt) to avoid overwriting the new facies
picks on the previous picked facies.
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Repeat the same process to pick MTC and sediments, and now the user has 3 files
(namely polygon_1, polygon_2, and polygon_3) representing 3 facies. With these three
files, now the user is able to extract seismic attributes at such picked locations for each
facies.

Extracting seismic attributes and generating the training file

In the second tab, Generate Training File, the user will take the previously generated
polygon files as inputs, and extract seismic attributes at locations defined in the polygon
files. Please note, the seismic attributes should be in the exact same order as they
appear in the input list of the classification program (som3d, gtm3d, or psvm3d) to be
used.
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X AASPI - program make_training_clusters (Release Date: October 6, 2015) - o X
File Help J
Interactively pick a suite of training clusters on seimsic volumes for supervised classification
Cluster Picking Generate Training File

Input Pelygon 1: I,'ouhomesizhao?szo.file.fpolygo n_1l Browse

Input Polygon 2: Ifouhomes:zhao?sm.qiefpolygo n_2 Browse <:| 9

Input Polygon 3: |jouhomes/zhao7520/jie/polygon_3 Browse

Input Polygon 4: | Browse

Input Polygon 5: | Browse

Input Polygon 6: | Browse

Input Polygon 7- | Browse

Input Polygon 8: | Browse

input Polygon 8- | Browse

Input Polygon 10: | Browse

Input Polygon 11: | Browse '\9

Input Folygon 12: [ Browse

Polygon file to be displayed (1t0 12): [I  view polygon ﬁle| Convert DOS to Unix

Input Attribute 1(* H)
Input Attribute 2(* H)
Input Attribute 3(* H)
Input Attribute 4(+* H)
Input Attribute 5(* H)

Input Attribute 6(* H):

: Iergy_ratlo_s|m|Iarlty_lter2_|ong_wlen.H Browse
: rC_glcm_dissimllarity_iter2_|ong_wlen.H Browse
: l_MTC_gIcm_entrop\_z_iterz_Ionq_wlen.H Browse
: I’C_k_converge_mag_iterz_long_wlen.H Browse
: 't_MTC_mtaI_energy_iterz_long_wlen H Browse

| Browse

Input Attribute 7(* H)

Browse

Browse

|
Input Attribute 8(* H): |
dl

Input Attribute S(* H)

}<:I11

Browse

{12

T‘gu‘t attributes: Isi <:I 14

*Unique Project Name: |salt_MTC
Suffix: IGUI_den‘IO—

Number of polygon cluster files: |3

Multiple or single point files? |MULTIPLE| Click to change to SINGLE 15

Coordinates in the point file: |LINE, COP| Click to change to X. Y | 16
e e e e sl ==

In polygen files, LABEL is in column: |1 In polygon files, TIME is in column: Iz I
I In polygen files, COP is in column: |4 In polygon files, X is in column: |3 1 |_7
||n polygon files, LINE is in column: |3 In polygon files, ¥ is in column: |4 1

REdRe g e T Ve s T T T 1o

e 18

(c) 2008-2015 AASPI - The University of Oklahoma
To generate a training file, first the user put the previously generated polygon files into
the polygon list (9), and the user can view the file content of a polygon file using (10). A
polygon file consists of 4 columns, and if the user select MULTIPLE in (15), three of the
columns are the 3D coordinates, and the other column is not used. If SINGLE is
selected in (15), the user need to define the column for labels in (17). Toggle (16) is
used to change the coordinate system in the polygon files between inline/crossline and
X/Y. The order of the three coordinates may change depending on the slice used in the
previous picking procedure (e.g. time, crossline, or inline), therefore the user needs to
define these three dimensions in (17). After filling in the seismic attribute to be extracted
(11), and defining the number of facies (polygon files) (13) and attributes (14), the user
also have an option to choose the radius of attribute extraction (18). A radius of 0

Attribute-Assisted Seismic Processing and Interpretation Page 5



Generating training dataset for supervised seismic facies classification—
Program make_training_clusters

means no averaging will be performed, and a radius of 2 means the extracted attribute
is averaged using a 5 by 5 by 5 window centered at the picked location. If the distance
from a picked location to the data volume boundary is less than the defined radius, such
picks will be ignored and stored in file dropped_points.txt for inspection. Finally, (19) is
used to change the scale ratio in case the vertical scale of the seismic data and polygon
files do not match. After hit Execute, an ASCII text format training file named as
polygon_cluster_out_${proj name}_ ${suffix}.txt will be generated and is shown below:

VeddL [rg=lvH] DLUELD ALV N ] UL, 0U0 Ly
0,424 7,522 3,523 0,006 75308, 586 1,000
0,414 7.2 2524 0,006 ¥4392,820 1,000
0,412 7,303 2.520 0,006 F3370, 500 1,000
0,404 7413 3,526 0,006 73608, 306 1,000
0,398 7. 465 3,526 0,008 73324,820 1,000
0,393 7,479 3,526 0,006 73562, 062 1,000
0,393 7497 2,526 0,006 F15E7,875 1,000
0,332 7.h04 2.526 0,006 £3722,713 1,000
0,330 7.515 3,527 0,006 68450, 719 1,000
0,388 7,533 3,527 0,008 67807, 102 1,000
0,386 7,589 3,527 0,006 B7028,219 1,000
0,380 7031 2.827 0,006 G4761,343 1,000
0,384 7610 3,528 0,006 E1623, 304 1,000
0,383 7,624 3,529 0,006 57872,953 1,000
0,383 7,626 3,031 0,008 5h744,004 1,000
0,382 7.6zl ERT 0,006 54242,718 1,000
0,034 G.606 3,482 0,006 144633, 044 2,000
0,534 £.573 3,482 0,006 136801.312 2,000
0,584 5,543 3,481 0,006 134782,016 2,000
0,584 6,493 3,482 0,006 134482,078 2,000
0,523 G427 2,400 0,006 133406, 156 2,000
0,032 £.341 3,479 0,006 132014, 422 2,000
0,581 £.233 3,474 0,006 128123,156 2,000
0,579 6,308 3,482 0,008 127¥88E6,930 2,000
0,579 6,286 3,485 0,006 121013,109 2,000
0,577 £.334 2,406 0,006 128236, 367 2,000
0,577 £.331 3.487 0,006 123381641 2,000
0,576 6,288 3,487 0,006 130141,203 2,000
0,576 6,576 3,488 0,008 1211232, 306 2,000
0,576 6,203 3,489 0,006 135950,547 2,000
0,576 £.323 3.488 0,006 136543, 953 2,000
0,576 £.1a82 3491 0,006 133327 . 766 2,000
0,576 6,302 3,430 0,006 140553, 656 2,000
B.575 6,219 3,492 0, 008 146262, 203 2,000

The first a few columns are extracted seismic attributes, in this example there are 5
attributes. The order of attributes in the input list is consistent with the order of columns.
The last column is the facies label, which is consistent with the polygon file list, meaning
samples from polygon file 1 (in this case, polygon_1) will have a facies label of 1, and
samples from polygon file N will have a facies label of N. This training file can then be
used as the training file in psvm3d, or the supervision file in som3d and gtm3d.
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