Volumetric_Classification: Program psvm3d
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Overview

Support vector machine (SVM) is a recent supervised machine learning technique that is widely
used in text detection, image recognition and protein classification. In exploration geophysics, it
can be used in seismic facies classification, petrophysics parameter estimation, and correlation
of seismic attributes with engineering data. Proximal support vector machine (PSVM) is a
variant of SVM, which has comparable classification performance to standard SVM but at
considerable computational savings (Fung and Mangasarian, 2001, 2005; Mangasarian and Wild,
2006) that is critical when handling large 3D seismic surveys. This documentation provides an
overview of the arithmetic of PSVM and step-by-step instructions on an AASPI implementation
of PSVM for seismic data — psvm3d.

Comparing to the most popular artificial neural network (ANN) algorithms that are available in
many commercial software, SVM and its variants benefit from the fact that they are based on
convex optimization which is free of local minima (Shawe-Tayler and Cristianini, 2004),
therefore providing a constant and robust classifier, once training samples and model
parameters are determined. Such classifier can then generate stable, reproducible classification
result (Bennett and Campbell, 2000). Also, SVM has fewer parameters to pick than ANNs and
the number of kernel functions is automatically selected, which makes it easier to reach the
optimal model (Bennett and Campbell, 2000). Some researchers have compared the capability
of SVM with ANN in pressure-wave velocity prediction in mining geophysics (Verma et al., 2014)
and other non-geophysics disciplines (Wong and Hsu, 2005; Balabin and Lomakina, 2011) and
found SVM is superior in most cases.
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To extend this binary classifier to handle multiclass classification problems, some strategies have been
developed by researchers, which generally lie into three categories: “one-versus-all”, “one-versus-one” and “all
together”. The two former strategies, as one can tell from the names, build several binary classifiers
individually (n(n — 1)/2 for “one-versus-one” and n for “one-versus-all”, where n is the number of class), then
use these classifiers to conclude the final classification decision. While “all together” will solve multiclass
problems in one step. Experiments conducted by some researchers indicate a superiority of “one-versus-one”
methods on large problems for practical use (Hsu and Lin, 2002). There are two popular particular algorithms
for “one-versus-one” strategies, namely “Max Wins” (KreBel, 1999) and directed acyclic graph (DAG) (Platt et

|n

al., 2000). Both algorithms can give comparable results while surpassing the “one-versus-all” method in
accuracy and computational efficiency. In our implementation, an approach similar to DAG is adopted and is
described below.

How we assign a class to an unknown sample

For training samples of n classes,
generate n(n-1)/2 binary classifiers for
every two classes

2 4 A | B c | b
Set class “A” as Turn all classes A 03 | -12 | 23
the pilot class into active
B | 03 08 | -1.1
2 2
Examine the binary PSVM classification factor ¢ 12 | 08 19
(CF) of the current pilot class against every D | 23| 11 | 19
other active classes. Example of a classification factor table
2
All CFs are Yes N Assign the current pilot
positive? class to this sample and exit

lNo

Find the class corresponds to the most negative CF
value, then assign that class as the new pilot class,
and turn the current pilot class into inactive.

Figure 2. Workflow of assigning a class to an unknown sample using a classification factor based scheme.

Our approach uses a classification factor table to assign classes to unknown samples. A classification factor of
an unknown sample point for a certain pilot class “A”, is the normalized distance to the binary decision
boundary between “A” and the other class used when generating this binary decision boundary. An example of
a classification factor table is shown in Figure 2, and based on this table, the unknown sample point belongs to

class “D”.
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Computation flow chart

The program psvm3d takes an ASCIl format training file to build the PSVM classifier, then apply
it to seismic taking multiple AASPI format seismic attribute input volumes. The training file
consists of input/output pairs and can be constructed either from hand picking facies, or edited
well logs. Several commercial software (e.g. point set in Petrel) and make_training_clusters can
be used to manually pick facies of interest to be used as output in the training file. A well log
property can also be used as output, as long as such property is discretized. After having the
output ready, users can use make_training_clusters to extract attributes at corresponding
locations to generate the input attributes in the training file. The flow chart of psvm3d is shown
in Figure 3.

Manually Property edited
: . OR
picked facies l from well logs

Extract training
attributes

ASCII format
raining file

AASPI| format .H files

e~

AASPI format .H
facies file

Figure 3. Flow chart of program psvm3d.

Step-by-step instruction on program psvm3d

This Program psvm3d is launched from the Volumetric Classification in the main aaspi_util GUI
(Figure 4).
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X aaspi_util GUI - Post Stack Utilities (Release Date: November 10, 2015) - [m] x
” Eile  Volumetric Attributes Spectral Attributes Formation Attributes | Volumetric Classification Image Processing Help
Analytic Tools  Display Tools  Other Utilities  Set AASPI Default Paramet ~ Pca3d
kmeans3d
SEGY to AASPI AASP| to SEGY AASP| to SEGY — T
format conversion format conversion | format conversion | AASPI QC Pl
(multiple files) (single file) gtm3d izl LRI

SEGY to AASPI - Convert Poststack seismic volumes from SEGY to AASPI fi

SEGY Header Utility : SEGY Header Utility

2D SEG-Y Line rather than 3D Survey 7 I

SEGY format input file name |
(* segy.* sgy,*.SEGY.,*.5GY)

define trainina Azt ?
—| 3D proximal support vector machines classification

Browse | View EBCDIC Header

AASPI binary file datapath |/ouhomes/zhao7520/5EP_datar
Absolute file name followed by a /'
L Drninn PN,

Figure 4. Launching the program PSVM Well Log Analysis.

The interface of psvm3d is shown below. We will go through all the options in detail.

X saspi_psvm3d GUI (Release Date: October 6, 2015) - O X

|| Eile Help

Generate a PSVM classifier on ASCI formatted training data
to correlate certain input seismic attributes with a target petrophysics or engineering parameter

Input Training Filename: | smwsel 1

Input Attribute 1(* H):

Input Attribute 2(* H):

Input Attribute 3(* H):

Input Attribute 4(* H):

Input Attribute 5(* H):

Input Attribute 7(+ H):

Input Attribute 8(* H):

Input Attribute 9(* H):

|
|
|
|
|
Input Attribute 6(*H): | Browse
|
|
|
|
|

*Unique Project Name: 5
Suffix: (] 6
Verbose: r

Primary parameters I Operation Window |Parallelizarion parameters|

Number of header lines to skip in the training file: |1 7
Number of input attributes: IU— 8
Number of classes: IZ— g
Controlling parameter for misclassification rate: Izooo— 10

Controlling parameter for Gaussian kernel Io 1 11
Percentage of training samples used to generate a decision boundary: Imo 12

Normalize attributes? = <:I 13

[tc) 2008-2015 AASPI - The University of Oklahoma 14 |:> Execute |
Figure 5. Interface of psvm3d.

Button 1: Browse training file.
Note: The program can only handle ASCIl format training file, so please hand edit or
using program make_training_clusters to generate a .txt or .dat file in the following format
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(Figure 6). The format is: from left to right, each column is an input dimension (e.g. one
attribute), then a column of label (positive integer numbers for facies or a discrete property).
All other columns after “label” are ignored. You can have arbitrary number of header lines,
which will be skipped during the importing of the files. The sequence of input attributes in the
training file must agree with the input attributes file list!

logl log2 log3 logd label extra columns... (e.g. MD)
51841.64063 26935. 35742 1.704349708 3811383228 1 7502
33774.44531 17715.05469 1.634891917 1656611034 6 7660.5
50315. 04688 26632.26758 1.56927077 3504752383 1 7923
53169, 19922 27760.99414 1.6681764 4051182345 1 8502.5
34095. 53906 16539.62695 2.249557077 1845954646 2 7B868.5
48726.94141 24698 . 78906 1.89212672 3458510965 1 8597.5
38455.96484 19724.96484 1.800974794 2169707788 2 7705
45310. 55469 24011.8457 1.560800845 3026602008 7 8262.5
52936.375 27013. 35938 1.840176505 4029289962 1 7490
28180, 46094 15991.72363 1.105314593 1059605743 6 8099
54165.91797 27750, 04492 1.809998668 4244495243 1 8516.5
29320.0625 17191. 31055 0.908785852 1142603987 8 8299.5
54166. 74609 27742.24023 1.812259132 4257033610 1 8517
53954.65625 27858.05859 1.7510788 4216501385 1 8534.5
31412.4375 19265. 32031 0.658586632 1171121773 9 8225.5
51861.29688 27149.27539 1.648970041 3758128825 1 7399.5
30382.01758 18928.20703 0.576405696 1066315103 8 8403
52596.90234 27241.33789 1.727893156 3928474660 1 7465
45016, 66406 24360,98633 1.414734147 2743924255 1 7679
54823.67969 28755.60742 1.634889911 4182686811 1 8633.5
51951.76172 27140.26953 1.664141484 3777469633 1 7413.5
35710.83203 20000. 30664 1.1B88061043 1720712563 8 8205.5
50521.89844 26961. 88867 1.511225421 3523451743 1 7910
2774417773 14988 . 05859 1.426517131 1118232594 2 8076.5
52579.58984 27344.14258 1.697479367 3906468779 1 7393.5
50714.21875 26632.41211 1.626089165 3592529109 1 7430
52662.21875 27469.63477 1.67529773 3906856425 1 7826
39965. 76563 20995, 17969 1.623573544 2275429956 1 7901.5
34559.80859 19429. 59961 1.163842922 1624689227 4 8118.5
32354.3418 19198.0332 0.8402178 1324971963 8 8214
51962.21094 27150.45313 1.662866463 3792142635 1 7412
49247.73047 25697.74219 1.672675537 3424101737 1 7946
30129.89648 17727.28516 0.B88755428 1134988504 8 BO18
28798, 59961 17923, 15039 0.581749341 1000516282 10 8178.5
52114.26563 27085, 1582 1.702120226 3833284544 1 7460.5
31283.79102 17445, 36719 1.215722451 1320017984 5 8092
53879.60938 28386.38281 1.602705695 4044150337 1 8528.5

Figure 6. An example of a supported training file format.

Button 2: View the training file content (Figure 7).
Button 3: If the file is generated from Windows based software (e.g. Petrel), they will have the
annoying carriage return (*M) at the end of each line (Shown in Figure 7). Use this button to
delete those carriage returns if you prefer to (result shown in Figure 8).

Note: This function depends on your Linux environment, and therefore may not always
works. However, it will not affect reading in the file.
Buttons 4: Browse input AASPI format attribute files. The files must agree with the order in the
training file.
Blank 5 and 6: Project name and suffix. You can put the parameters as suffix.
Blank 7: Number of header lines to skip in the training file.
Blank 8: Number of input dimensions, i.e. number of attributes.
Blank 9: Number of classes (facies) within the data.

Note: Classes that do not appear in the training file cannot be predicted.

Blank 10 and 11: PSVM classifier parameters (must be positive real numbers). Generally, Blank
10 controls how tight the classifier fits the training data, which will scarify the ability of
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generalization. Blank 11 is the standard deviation of a Gaussian function used in kernel
mapping. The classifier's performance is more sensitive to Blank 11 based on our test.

Blank 12: Amount of samples out of the training file that are actually used for training. More
training samples will have more computation cost, and sometimes not using all the available
training samples may provide a more generalized classifier.

Checkmark 13: Check if you want to normalize attributes using z-score. Default setting is to
normalize attributes, but in some circumstances it may produce better result without
normalization.

Button 14: Run the program.

B
header34354545"M 1=
###H##HFF#EH#header2 00™M
54604.304659 2785B8.19336 1.841916266 4274112525 1 7385"M
545856.76563 27876.66211 1.886519106 4355876523 1 7385.5"M
55246.71875 27936.50195 1.910830066 4416251468 1 7386"M
55175.90625 27877.089375 1.917454444 4415252382 1 7386.5"M
54697.07422 2786964063 1.851815314 4311860537 1 7387"M
54188.07031 28035.07031 1.735975861 4164042923 1 7387.5"M
54253.07813 28270.08984 1.6829376 4133086538 1 7388"M
540B2.39844 28363.86133 1.635642442 4066361308 1 73BB.5"M
53921.37109 28404.36719 1.603724708 4018508857 1 7389"M =
53854.48047 28392.2793 1.597851085 4004701891 1 7389.5™M
53676.36719 28326.05469 1.590823842 3979492157 1 7390"M
53523.0625 2831393555 1.57339B8596 3951183915 1 7390.5"M
53049.833589 27913.03125 1.612065869 3912109336 1 7391"M
52581.933589 27684.30078 1.60886938 3842858708 1 7391.5"M
52B07.00781 27426.34961 1.707209126 3931685469 1 7392"M
52902.35156 27339.94727 1.744161363 3967768814 1 73925"M
53015.24609 27392.289492 1.745801157 3993012652 1 7393"M
52579.58984 2734414258 1.697479367 3906468779 1 7393.5"M
52346.54297 2714724219 1718129556 3882613932 1 7394"M
52115.88672 27028.64063 1.7178409836 3845479955 1 7384.5"M
52007.10547 27020.32031 1.70462597 3816183725 1 7395"M

Figure 7. An example of viewing a training file content. Carriage returns are visible as “*M”.

r ] ™y
I R e S
header34354545 =
##EEEFF#EEheader2 00
54604.30468 27858.19336 1.841916266 4274112525 1 7385
549856.76563 27876.66211 1886519106 4355876523 1 7385.5 0
55246.71875 27936.50195 1910830066 4416251468 1 7386
55175.90625 27877.09375 1917454444 4415252382 1 7386.5
54697.07422 27869.64063 1.851815314 4311860537 1 7387
54188.07031 2803507031 1735975861 4164042923 1 73875
54253.07813 28270.08984 16829376 4133086538 1 7388
54082.39844 28363.86133 1635642442 4066361308 1 738B.5
53921.37109 28404.36719 1603724708 4018508857 1 7389 —
53854.48047 28392.2793 1.597851085 4004701891 1  7389.5
53676.36719 28326.05469 1590823842 3979492157 1 7390
53523.0625 28313.93555 1.573398596 3951183915 1 7390.5
53049.93359 27913.03125 1612065869 3912109336 1 7391
52591.93359 27684.30078 1.60886938 3842858708 1 73915
52807.00781 27426.34961 1.707209126 3531685465 1 7392
52902.35156 27339.94727 1744161363 3967768814 1 7392.5
53015.24609 27392.29492 1.745801157 3993012652 1 7393
52579.58984 27344.14258 1.697479367 3906468779 1 73935
52346.54287 27147 24219 1718129556 3882613932 1 7394
52115.88672 27028.64063 1.717849836 3845479955 1 73945
52007.10547 27020.32031 1.70462597 3816183725 1 7395

Figure 8. An example of a training file after deleting carriage returns.

In the Operation Window tab, all functions are explained in Figure 9 (The panel shown is from
som3d, and the psvm3d has an identical operation window panel).
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som3d clustering som3d viewer |

Start Time (s) in s: [11

1
2

Use horizons as limits? |USE TIME] Click to change to Use Horizon | 3

Input upper horizan filename: | Browse 4

(Choose Horizon Type Below:) 5 |—'_>view horizon file| Convert DOS to Unix| 6
Input lower horizon filename: | " Browse 7

(Choose Horizon Type Below:) 8 |—>view harizol ﬁle] Convert DOS to Unix 9

Choose horizon type: [gridded (e.g. EarthVision) 10
Mumber of header lines to skip: |u 1 1

Start Time (s} in s: [15

1l

Total number of columns: |5 12
Column number of line_no: |1 13
Column number of cdp_no: |2 14
Column number of |5

time or depth picks: 15
znull value (indicates missing pick): |.gggggg 16

Vertical axis of picked surface? Vertical Units of Ims vI 1 8

Picked Honzons:

Pasitive Down

il

Figure 9. Operation Window tab in som3d (identical to psvm3d).

| X e O . ==
# Type: scattered data™M & (| 2043410 510781 1239.705°M A

2043520 510781 1244.7826°M
2043630 510781 1243.203°M
2043740 510781 12440635°M

1
2 Version: 6°M 2
3
a
5 2043850 510781 1244 6078°M
6
7
]
]

# Description: No description ™M

# Format: free "M

= Field: 1 x°M

# Field: 2 y*M

# Field: 3 z miliseconds M

# Field: 4 column™M

# Field: 5 row™M

# Projection: Local Rectangular M

# Units: maters M

# End: "M

# Information from gnid-~M

# Grid_size: 941 x 2103°M

# Grid_space: 1473000000000, L496500.000000.49 3967 5.000000,4965950.000000 M
# Scattered data: Not_available “M

#2_field: z*M

# vertical_faults: Not_available~M

# History: No histary M

# 2_units: milliseconds M

1485475 000000 4939712 500000 1851 985962 500 4~M

1485500 000000 4935712 500000 1851 386841 501 4~M

1485475 000000 4935725 000000 1852 000244 500 5~M

1485500.000000 4935725 000000 1851 571655 501 5°M

1485450 000000 4935737 500000 1851 743408 459 5~M

1485475 000000 4939737 500000 1851 771729 500 6~M

1425500 DOODOD 4939737 500000 1851 674194 501 6~M

1485425 D00DOD 4939750 000000 1851 443237 458 7°M

1485450 000000 4939750 000000 1851 378784 499 7™M

1485475 000000 4939750 000000 1851 413452 500 7°M

1485500 000000 4935750 000000 1851 851196 501 7*M

1485525 000000 4939750 000000 1852 091064 502 7*M

1485400 000000 4935762 500000 1851 414063 467 8*M

1485425000000 4939762 500000 1851 286255 498 8"M

1485450 000000 4935762 500000 1851 405273 409 8*M

1485475000000 4939762 500000 1851 379028 500 8~M

1485500000000 4935762 500000 1851.937256 501 8~M

1485525 000000 4939762 500000 1853 580200 502 8~M

1485375 000000 4935775 000000 1850 712646 496 9~M 20 2047700 510781 1238 B276~M
1485400.000000 4939775 000000 1851130981 497 9~M 41 2047810 510781 1238 7441°M
1485425 000000 4939775 000000 1851 510254 468 9~M 47 2047920 S10781 1238 7734"M
TARSARN NABNAN 4BIATTS ANAOND 1RET AIGTTT 463 B~ = ettt

Close
Figure 10. (left) A gridded horizon file (EarthVision format). (right) An interpolated horizon file
with five columns (ASCII free format).

2043960 510781 1246.4026"M
2044070 510781 1243.9315°M
2044180 510781 1245.9817°M
2044290 510781 1248.2197°M
10 2044400 510781 1246 5739°M
11 2044510 510781 1238.4037°M
12 2044620 510781 1238 7538°M
13 2044730 510781 1237 3645°M
14 2044820 510781 1237 B669°M
15 2044950 510781 1238 6074°M
16 2045060 510781 1237 2664°M
17 2045170 510781 1238.9034°M
1B 2045280 510781 1238717°M
15 2045390 510781 1239.1155°M
20 2045500 510781 12386917°M
21 2045610 510781 12386547°M
2045720 510781 1238.495°M
23 2045830 510781 1237 7449°M
24 2045840 510781 1237.2827°M
25 046050 S1078L 1237 4436°M
26 2046160 510781 1237.2924°M
27 2046270 510781 1237 4955°M
2B 2046380 510781 1237 BEGE"M
25 2046490 510781 1238 4445°M
30 2046600 510781 1239.0701°M
31 2046710 510781 1239.6334°M
32 2046820 510781 1230.9387°M
33 2046930 510781 1239.9292°M
34 2047040 510781 12396946°M
35 047150 510781 1230 4820°M
36 I04TI60 S10TEL  1239.3917°M
37 2047370 510781 1230 3479°M
38 2047480 510781 1239.2074°M
39 047590 510781 1239.0051°M

~
[~
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Horizon definition

The horizon definition panel will look the same for almost all AASPI GUIs:

1. Start time (upper boundary) of the analysis window.

End time (lower boundary of the analysis window.

3. Toggle that allows one to do the analysis between the top and bottom time slices described in 1 and 2
above, or alternatively between two imported horizons. If USE HORIZON is selected, all horizon
related options will be enabled. If the horizons extend beyond the window limits defined in 1 and 2,
the analysis window will be clipped.

4. Browse button to select the name of the upper (shallower) horizon.

Button that displays the horizon contents (see Figure 10).

6. Button to convert horizons from Windows to Linux format. If the files are generated from Windows

based software (e.g. Petrel), they will have the annoying carriage return (*M) at the end of each line

(Shown in Figure 10). Use these two buttons to delete those carriage returns. Note: This function

depends on your Linux environment. If you do not have the program dos2unix it may not work. In

these situations, the files may have been automatically converted to Linux and thus be properly read
in.

Browse button to select the name of the lower (deeper) horizon.

Button that displays the horizon contents (see Figure 10).

Button to convert horizons from Windows to Linux format. (see 6 above).

10. Toggle that selects the horizon format. Currently gridded (e.g. EarthVision in Petrel) and interpolated
(ASCII free format, e.g. SeisX) formats are supported. The gridded horizon are nodes of B-splines used
in mapping and have no direct correlation to the seismic data survey. For example, gridded horizons
may be computed simply from well tops. The x and y locations are aligned along north and east axes.
In contrast interpolated horizons are defined by line_no, cdp_no (crossline_no) and time triplets for
each trace location. Examples of both formats are shown in Figure 10. If interpolated is selected, the
user needs to manually define each column in the file.

11. Number of header lines to skip in the interpolated horizon files.

12. Total number of columns in the interpolated horizon files.

13. Enter the column number containing the line_no (inline_no) of the interpolated data triplet.

14. Enter the column number containing the cdp_no (crossline_no) of the interpolated data triplet.

15. Enter the column number containing the time or depth value of the interpolated data triplet.

16. Znull value (indicate missing picks) in the horizon files.

17. Toggle to choose between Positive Down and Negative Down for the horizon files (e.g. Petrel uses
negative down).

18. Choose the vertical units used to define the horizon files (either s, ms, kft, ft, km, or m).

N

N

KOO

Here we see an application using the program psvm3d to predict brittleness index (Bl) from
four inversion derived seismic attributes. Before running psvm3d, it is strongly advised to test
the training data using program PSVM Well Log Analysis which is used for testing, validating,
and predicting ASCII files. In PSVM Well Log Analysis, the user can manually divide the training
file into two portions, training and testing, or use the whole training file in cross-validation
model to find the best parameters. Once the optimal parameters are found, the user can use
this training file, seismic attributes (in the corresponding order), and the PSVM parameters that
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tested out in PSVM Well Log Analysis, to perform classification using psvm3d. The parameters
used in our example are shown in Figure 11.

A¢ AASPL - program psvm3d (Release Date: March 12, 2015) il

|| Eile Help

Generate a PSVM classifier on ASCIl formatted training data
to correlate certain input seismic attributes with a target petrophysics or engineering parameter

Input Training Filename: 'eszhao752Ojjustim‘psvm3d7testftrainJewﬁSOO txt Browse I

i

View training ﬁ\el Convert DOS to Unix |

Input Attribute 1(* H): }ao?B20,@ust\nfp5\rm3d_testﬂustianJarestack_Zp.H Browse

Input Attribute 2(* H) Iao?s20ﬂustinfp5vm3d_test;just\nJJCJarestack_Zs.H Browse

Input Attribute 3(* H): IZOﬂust\n,.fpsvm3ditest,.fjust\nJJCJJrestackJJuisson.H Browse

Input Attribute 4(* H): Iust\n..fp5\rm3d_tEstﬂust\anJarestack_LambdaMu H Browse

Input Attribute 5(* H): | Browse

Input Attribute 6(* H) | Browse

Input Attribute 7(* H): | Browse

Input Attribute 8(* H): | Browse

HE

Input Attribute 9(* H): | Browse

*Unique Project Name IGu|_demo

Suffix: |2000_01

Parameters for PSVM I Operation Window Extended I

Number of header lines to skip in the training file lo—
Number of input attributes |4—
Number of classes: I]_u—
Controlling parameter for misclassification rate Izooo—
Controlling parameter for Gaussian kernel lm—
Percentage of training samples used to generate a decisien boundary: lm—

Normalize attributes? I

Figure 11. PSVM parameter settings for Bl prediction.

As shown in Figure 11, we prepared a training file from one study well, and use the parameters
listed in the panel. The input attributes are P-impedance, S-impedance, Poisson’s Ratio, and
Lambda/Mhu Ratio, where the target properties is brittleness which is digitalized in to 10
classes, 1 being the least brittle and 10 being the most. In the Operation Window tab (Figure
12), we use two horizons as upper and lower limits of the operation window, and the horizons
are interpolated, which means we need to define the columns. And finally | choose to use 50
processors to speed up the job (Figure 13).
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Parameters for PSvM  Operation Window } Extended |

Start Time (s) in s: [11—
Start Time (s) in s: 1.5

Use horizons as limits? |USE HORIZON| Click to change to Use Time|

Input upper horizon filename }Exzoﬂustm]psvm3d_testhnwer_BamettJac txt  Browse

(Choose Horizon Type Below:) View horizon ﬁ\e| Convert DOS to Un|x|
Input lower horizon filename: ‘esfzhao?.‘:ZUj‘justin]psvmjd_testlv\olaJ:c txt  Browse

(Choose Horizon Type Below:) View horizon ﬂ\e| Convert DOS to umx|

Cheoose horizen type: ’m
Number of header lines to skip [u—
Total number of columns [5—
Column number of line_no [1—
Column number of cdp_no: [2—
Column number of [5—

time or depth picks

znull value (indicates missing pick): |-gog9 25
Vertical axis of picked surface? Vertical Units of |ms -
Positive Down Picked Horizons:

Figure 12. Operation window options for Bl prediction.

Primary parameters |  Operation Window Parallelization DEFEmEtEFS]
Use MPI:
Processors per node: (50 Determine Maximum Processors on \ocalh05t|

Node list (separated by blanks): |Icca\host

Build an LSF Script? Do Not Run Under LSF
Build a PBS Script? Do Not Run Under PBS
Maximum LSF run time (hrs): ,10—
Available batch processors: 0

LSF Batch Queue:

Figure 13. Extended (MPI) options for Bl prediction.

After clicking the Execute button, the user is able to supervise the running progress (Figure 14).

e — m - T
E’(zham?SZD@Ed'\acaran:-.ﬁuslim‘ps\rmgd_t:s- — l':' = ‘xzhao?SZﬂ@ediataran:nfjusiim‘psvmid_te- =68 &

Mumber of samples used for generating this boundary is 425 Performing PSYM classificationt jline.end line 2} 198
[i] Performing PSWM classification; jline.end_line 4 198
0 Matrix inverse finished Performing PSWM classification: jline.end_line 5 198
Hatriz nu generated Performing PSYH classification: jline.end line B 198
before matmul Performing PSWM classification; jline.end_line 7 198
after matmul Performing PSWM classification: jline.end_line 8 198
Boundary Mo, 1 is generated successfully Performing PSYH classification: jline.end line g 198
Performing PSWM classification; jline.end_line 10 198
Performing PSWM classification: jline.end_line 11 138
Ferforming PSYH classification: jline.end_line 12 198
Boundary Mo, 2 is generating,,, ( Performing PSVYM classification: jline.end_line 13 198
Mumber of szamples uzed for generating this boundary is 390 Performing PSWM classification: jline.end_line 14 198
Performing PSYH classification: jline.end_line 15 198
0 Matrix inverse finished Performing PSYM classification: jline.end_line 16 198
Hatriz nu generated FPerforming PSYH classification: jline.end_line 17 198
before matmul Ferforming PSYH classification: jline.end_line 18 198
after matmul Performing PSYM classification: jline.end_line 19 198
Boundary Mo, 2 iz generated successfully [ Performing PSWM classification: jline.end_line 20 138
| Ferforming PSYH classification: jline.end_line 21 198
Performing PSYM classification: jline.end_line 22 198
Performing PSWM classificationt jline.end_line 23 198
Boundary Mo, 3 is generating... | Ferforming PSYH classification: jline.end_line 24 198
Mumber of samples used for generating this boundary is 381 Ferforming PSYH classification: jline.end_line 25 138

=l

—— e

Figure 14. Running progress windows.

Once finished, the user will locate the generated classification file in the same directory named
as “psvm3d_classification_projectname_suffix.H”, which can be display using either the
AASPI_QC_Plot or other commercial software. Figure 15 shows the final classification result
displayed in Petrel.
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CDP Number
30 60 90 120 150 180

o | Marble Falls v SR Rt
3 ,.

——
Upper Banett shale

1o (s)

Figure 15. PSVM classification for brittleness index (Zhang et al., 2015).
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