Formation Attributes: Program som_waveform_classification

Formation Self-Organizing Maps for seismic facies
analysis - PROGRAM som_waveform_classification
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Computation flow chart

Program som_waveform_classification computes a 2D seismic facies map from a suite of seismic
sample extracted about a time slice, horizon slice, or between two horizons using an
unsupervised self-organizing mapping algorithm. The input can be seismic amplitude,
impedance, Poisson’s ratio or other volumes that exhibit lateral changes in waveform or geologic
stacking patterns about the horizon. Each time, phantom horizon, or stratal slice represents an
“attribute’ in N-dimensional space. The centroids of the found classes are usually displayed as an
N-dimensional vector, or wavelet, giving rise to the name “wavelet classification”.. Below is the
flowchart showing the workflow of 2D seismic facies analysis.
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Output file naming convention

Program som_waveform_classification will always generate the following output files:

Output file description

File name syntax

Program log information

som_waveform_classification_unique_project_name_suffix.log

Program error/completion
information

som_waveform_classification unique_project_name_suffix.err

Waveform eigenvectors

waveform_eigenvectors_unique_project_name_suffix.H

Waveform eigenvalues

waveform_eigenvalues_unique_project_name_suffix.H

Classified data

som_waveform_classification unique_project _name_suffix.H

Classified data projected
on SOM axis 1

som_waveform_classification_axis1l_ unique project_name_suffix.H
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Classified data projected

. som_waveform_classification_axis2_ unique_project_name_suffix.H
on SOM axis 2

Waveforms projected on

som_waveforms_projected_on_latent_space_unique_project_name_suffix.H
latent space

Scaled prototype vectors | scaled_prototype_vector_waveform_unique_project_name_suffix.H

Unscaled prototype

vectors unscaled_prototype_vector_waveform_unique_project_name_suffix.H
Protype vector color

matrix prototype_vector_color_matrix_unique_project_name_suffix.H
Classification color bars som_waveforms_colors_unique_project_name_suffix.alut

where the values in red are defined by the program GUI. The errors we anticipated will be written
to the *.err file and be displayed in a pop-up window upon program termination. These errors,
much of the input information, a description of intermediate variables, and any software trace-
back errors will be contained in the *.log file.

SOM classification is initialized using the first two eigenvalues and eigenvectors, and in this
application are identical to those generated by program pca_waveform_classification. This 2D
plane (the simplest manifold in N-dimensional attribute space) is sampled by a suite of regularly
spaced prototype vectors which are then projected onto the SOM latent space. At each iteration,
the location of each prototype vector moves in the N-dimensional space to better represent the
training data. These prototype vectors (some workers call them “neurons”) are then projected
onto the 2D latent space at each iteration. Each sample in the input data represents a time slice,
phantom horizon slice, or stratal slice. In order to classify, the input data are scaled using the
mean and standard deviation for each slice. For this reason, there are two versions of the
prototype vector waveforms — the one that is scaled and used internal to the program, and the
one that is unscaled (in “world coordinates”) and is more useful to an interpreter. Both of these
waveforms can be plotted against a color map called the prototype vector color matrix. The
classified results are provided in two formats — as a labeled data volume (consisting of integer
values stored as floating point numbers) that can be plotted against a corresponding classification
color bar, or as the classes projected against SOM latent space axes 1 and 2, which can be plotted
using aaspi_crossplot or crossplot tools available in commercial software. Most commercial
software packages allow an interpreter to define polygons in the crossplot space, thereby
providing more control in constructing seismic facies.

As with programs rgb_cmy_plot, crossplot, and hisplot, the user can request the following
optional colorbars for the more common interpretation software packages:

Output file description File name syntax
Petrel classification color bars som_waveforms_colors_unique_project_name_suffix.iesx
Landmark classification color bars som_waveforms_colors_unique_project_name_suffix.cl2
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Kingdom Suite classification color bars

som_waveforms_colors_unique_project_name_suffix.CLM

Seisware classification color bars

som_waveforms_colors_unique_project_name_suffix.xml

Voxelgeo classification color bars

som_waveforms_colors_unique_project_name_suffix.color

Geoprobe classification color bars

som_waveforms_colors_unique_project_name_suffix.gpc

Transform classification color bars

som_waveforms_colors_unique_project_name_suffix.cmp

Geomodeling classification color bars

som_waveforms_colors_unique_project_name_suffix.geomodeling

Seisware classification color bars

som_waveforms_colors_unique_project_name_suffix.CLM

Because the AASPI software uses the Petrel *.alut format files for its display; this file will always

be generated.

Theory

Self-organizing mapping (SOM) is closely related to vector quantization methods (Haykin, 1999). Initially
we assume that the J input data vectors are represented by smaller number of P prototype vectors (or “neurons”)
in an N-dimensional attribute space Rn, Xj= [Xj, Xjz, Xj3 ... Xjv] where N is the number of input attributes (or
amplitude samples for “waveform” classification). Each of the j=1,2,...,J input data vectors are represented by a
point in N-dimensional space. The seismic response of similar stratigraphy results in waveforms that are similar
and points in N-dimensional space that “cluster” together. The objective of the SOM algorithm is to locate the
centroids of these clusters and to organize them in a manner that similar clusters can be mapped to similar colors.
In general, we do not know the number of distinct clusters. To address this issue, we over-define the number of
possible clusters using a large number (typically 256) prototype vectors. Because of the organization in the latent
space, prototype vectors that clump together will be represented by nearly identical colors. Using a crossplot
tool, the interpreter can draw polygons around clumped clusters to construct a single seismic facies.

PVs are also called “SOM units”. The PVs are initially distributed on a structured 2D hexagonal or
rectangular grid defined by the first two eigenvectors of the input data. While the location of the prototype
vectors are allowed to move within the 2D latent space, defining a 2D manifold in I-dimensional attribute space,
the relative location of each PVs to its neighbors is preserved.

Let’s consider a 2D SOM represented by P prototype vectors mp= (mp1, Mp2, ..., Mpn), Where p=1, 2, ..., P
that represent the N is the dimension of the input data (the number of samples in waveform classification). After
initialization, the distance of each input vector x; is computed to each of the P prototype vectors. The nearest
prototype vector (the “best matching” PV) will be updated to better represent the location of x; as part of SOM
neighborhood training.
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Given the previous background, Kohonen (2001) defines the SOM training algorithm using the following
five steps:
Step 1: Consider input vector x;, which is randomly chosen from the set of input vectors.
Step 2: Compute the Euclidean distance between x; and each PV my, p=1, 2,...,P. The prototype vector, mp, that
exhibits the minimum distance to the input vector x;is called the best matching unit:

[x; =mi [ = MIN(]jx; =m, [) W

Step 3: At each iteration, t, update the best matching unit prototype vector and neighbors that fall within a radius
o(t). The updating rule for the weight of the p* PV inside and outside this neighborhood radius is given by

m, (t)+a(t)hy (O] x;—m, (t)] if |r,—r]|<o(t)
m, (t) if |r, —r||>o(t)
where the neighborhood radius defined as o(t) is predefined for a problem and decreases with each iteration t.
rp and rp are the position vectors of the best-matching unit PV mpand the pt" PV m,. We define the “neighborhood

function” hup(t), the “exponential learning function” a(t), and the number of iterations or “length of training” T.
hop(t) and a(t) decrease with each iteration in the learning process as

m,(t+1)= (2)

2
||rp — rb” , and (3)
20 (t)

uT
0.005
a(t)=a(0)| ——| - (4)
(0)
Step 4: Iterate through each learning step (steps 1-3) until the convergence criterion (which depends on the
predefined lowest neighborhood radius and the minimum distance between the PVs in the latent space) is
reached.
Step 5: Color-code the trained PVs as they are projected onto the 2D latent space (u1, u2) using a 2D color bar
(Matos et al., 2009) defined by hue, H, and saturation, S:
U,, —MEAN (u,,)
H 0= ATAN a ,and (5)
U, ~MEAN (u;, )

hy; (t) =exp| —

1/2

2 2
S, ={[ulp —MEAN (u,q )} +[u2p —MEAN (u,, )} } : (6)

Running program som_waveform_classification and plotting the results

Program som_waveform_classification is launched from the Formation Attributes in the main
aaspi_util GUI:
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x aaspi_util GUI - Post Stack Utilities (Release Date: 17 December 2019) - O X

Eile Geometric Attributes Spectral Attributes  Single Trace Attributes | Formation Attributes Volumetric Classification Image Processing Help
flatten a single data volume

unflatten a single data volume

flatten components of a vector data volume
flatten complex spectra data volumes
generate stratal slices of a single data volume e
generate stratal slices of components of a vector data volume

Attribute Correlation Tools Display Tools Machine Learning Toolbox We
AASPI| to SEGY —

format conversion
(multiple files)

AASP| to SEGY
format conversion
(single file)

SEGY to AASPI

format conversion AASPI QC Plot

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

ik - enerate stratal slices of complex spectral data volumes
SEGY Header Utility : SEGY Header Utility : R
real_pca_spectra
2D SEG-Y Line rather than 3D Survey 7 I pca_waveform_classification
SEGY format input file name | som_waveform_classification ,

(*.segy.*.sgy.*.SEGY.*.S5GY): complex_pca_spectra
AASPI binary file datapath: |[°uhomesfmarf2925‘(M5P| Data/ q_estimation | SOM waveform classification about a picked horlzonl
Absolute file name followed by a - PSVM Well Log Analysis |

Unique Project Name: [

The following window will appear:

X zaspi_som_waveform_classification GUI (Release Date: 4 January 2020) = (m] o
Eile Help
Generate a 2D seismic facies map using a Kohonen self-organizing map (SOM) =

Input data volume(* H): |.fouhome56Jrnar1292S.fprojects."stackPIam’olsson_ﬁatlo_volume H Browsel <E

Unique Project Name: |stackF’Iay 2

Suffix: IU 3
E> Primary parameters | Temporal Operation Window|
st

ep 1 - Define SOM waveform classification analysis window (Run on time slices, on time slices of a flattened cube, or on stratal slices)

Max prototype vectors <= maximum number of colors |256
(256 for petrel, geoviz, geomodeling, seisworks)

{230 for Kingdom Suite)
Dimensionality of the SOM manifold ’2— n
standard Deviation of the input E h
Number of training iterations r “

Colorbars to Generate

9 o I™ GeoFrame (iesx) [ Landmark (landmark .cl2) [ VoxelGeo (.color) [T Geomodeling (.geomodeling)
I™ SeiswWare (xml) [ Transform (cmp) W Kingdom (.CLM) ™ GeoProbe (.gpc)

&

=)
4.Plot SOM PV
iterations

3. Plot SOM
waveforms

({c) 2008-2020 AASPI for Linux - The University of Oklahoma I 11 » e A E.:'::I::u ‘ 2',2::“55“

The Primary parameters tab

As with most AASPI programs, we enter (1) an input file name, (2) a unique project name, and (3)
a suffix, where the latter option allows us to compare runs with different choices of parameters.
There are two tabs, the first of which is (4) the Primary parameters tab. The maximum number
of colors used in most workstations is 256, with Kingdom Suite only allowing 240. For this reason,
the default number of prototype vectors is 256. Because the prototype vectors span the original
planar manifold and 2D latent space at equal intervals, the program will use the maximum
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number of prototype vectors that does not exceed this value. The (6) dimensionality of the
manifold is hardcoded to be 2. In earlier work by Roy and Marfurt (2010) and Matos et al. (2009)
we evaluated a 3D latent space plotted against an RGB color bar but saw little advantage in doing
so. The input data are subjected to principal component analysis, where the (7) standard
deviations along axes 1 and 2 are the square roots of the eigenvalues A1 and A,. Three standard
deviations represent 99.7% of the data if the scaled input data can be represented by a normal
distribution. The input data are decimated and then presented in a random order for each
iteration in the training where in this example we have chosen (8) 20 to be the maximum number
of iterations. We have adopted the Petrel color bar *.alut format for display in the AASPI
software; for this reason, this option (9) is always chosen. In this example, we have also (10)
placed a checkmark in front of the Kingdom Suite option, thereby generating a *.CLM file that
we can load for display in that interpretation package. Before going to the second tab, note the
(11) four steps in the computation. The first step performs the classification. The second step
generates the corresponding colorbar for the last iteration and is required to properly display the
results in either the AASPI or commercial software. The third and fourth steps are optional and
provide some insight into how the SOM algorithm performs.

The Temporal operation window tab

Program som_waveform_classification provides a formation by formation classification where
the N attributes are the N samples of the seismic trace extracted with the target area. There are
three options on defining the operation window which are found under the (12) Temporal
operation window tab:

Attribute-Assisted Seismic Processing and Interpretation - 24 September 2020 Page 7



Formation Attributes: Program som_waveform_classification

Primary parameters Temporal Operation Wmaowl( 12 T
Help - Horizon Definition
Fixed time window? c ‘E-

Compute about and between two horizons?: ¢ m
Compute about a single flattened horizon?: ‘B

T —
[28es

Input shallower horizon filename [/ouhomeselmarf2925/pro;ects/StackPIay/MRMC_Honzon txt Browsel

(Choose horizon type below:) View horizon ﬁ!el Convert DOS to Unlxl

Window start wrt shallower horizon in s [0

(vertical axis positive down)

Input deeper horizon filename I/ouhomesé/mar‘f2925/prolec!s/SzackPIay/WDFD_Hov:zon txt Browsel <:E
(Choose horizon type below:) View horizon ﬁlel Convert DOS to UnlxI

Window start wrt deeper horizon in s 0

(vertical axis positive down)

Choose horizon type [interpolated (e g. Seisx) |
Number of header lines to skip: ,5—
Total number of columns [5—
Column number of line_no: [1—
Column number of cdp_no: [2—
IS—‘

Column number of
time or depth picks:

znull value (indicates missing pick): |-.999999

Vertical axis of picked surface? Postive Down |

Vertical Units of ms -l
Picked Horizons:
Number of stratal slices : |11 =
1. Execute 2.Plot SOM| 3.PlotSOM| 4.PlotSOMPV
1):2008:2020 AASEEfor Linvc=TheUniversity of. Oldahoma IE> som_waveform_classification results waveforms iterations

By default the samples are (13) extracted within a fixed time window. For waveform
classification,

The second option is to (14) analyze the waveforms between two picked horizons. This option
will invoke program stratal_slice in a subsequent python script, proportionally constructing a
suite of slices between the two horizons. In this example the (16) upper horizon is the Meramec,
and (17) the lower horizon the Woodford. Details on the defining horizons can be found by
clicking the (18) Help — Horizon Definition tab. If the two horizon option is chosen, the user will
be prompted to (19) define the number of stratal slices used. This option is the method of choice
when looking for patterns in Poisson’s ratio, Ap, up, Zp, Zs, or other geomechanical parameters.
Finally, we may choose to (15) the analysis window about a single picked horizon. When this
option is chosen the subsequent python script will invoke program flatten before classifying the
waveforms. Because the seismic waveform is a function of the seismic source wavelet as well as
of the reflectivity pattern, this option should be chosen if we wish to classify a formation using a
seismic amplitude volume as input. Note that such an analysis may not produce the desired
results for formations that are not approximately constant thickness.

Step 1: Execute program som_waveform_classification

With these parameters chosen, we can return to (11) Step 1, and Execute
som_waveform_classification. In my example the first few lines that appear on my screen (the
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xterm window in Linux, the black AASPI window in Windows) shows the execution of program
stratal_slice:

followed by the program som_waveform_classification:
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When complete, a pop-up window will appear reporting the status of the program. In the case
or normal completion, the panel will look like this:

x aaspi_completion_status — O X
]

Program Completion Status

Normal completion of routine som_waveform_classification

Please return to the GUI and follow the following steps:

Step 2. Plot SOM results

Step 3. Plot SOM waveforms and their corresponding colors

Step 4. Optionally, plot SOM prototype vector iterations. The colors correspond
to the location of the last iteration

Step 2: Plotting the classification results

Returning to the GUI, we invoke (11) Step 2. Plot SOM results. Here, the GUI invokes the python
script aaspi_aaspiviewer_poststack.py that we commonly use to quality control most AASPI
results. The multiplexed 2D colorbar generated in the previous step maps the distribution of the
prototype vectors as they appear in the latent space at the final iteration. Because there is only
one value for each trace in the windowed formation, the data file
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som_waveform_classification_unique_project_name_suffix.H is only one sample thick. The
python script “slices” and transposes this file prior to plotting the results:

SOM waveform classified formation
(Panel=1) Class No.

225

200

175

150

125

Line no.

100

- 50

- 25

CDP no.

where | have whited-out the actual numbers and CDP numbers for reasons of data
confidentiality. Although a total of 231 classes were used, most interpreters may see only ten or
so distinct colors, indicating that most of the clusters have clumped together into a smaller
subset.

Step 3. Plotting the prototype vectors against their color at the last iteration

The som_waveform_classification program also outputs the prototype vectors which can be
corendered with the 2D colorbar, giving a visualization of the relation between prototype vectors
and facies colors. The two files are named as
prototype_vector_color_matrix_unique_project_name_suffix.H and
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prototype _vector_waveforms_unique_project_name_suffix.H. Clicking (11) Step 3. Plot
waveforms in the GUI invokes the python script aaspi_corender.py to corender the two files:

Corendered waveforms and color legend

(Panel=1) 1D multiplexed colorbar
225
o
w
200
L
o
F175
[=]
o
- 0 F150
2 o
>
©
————
= o F125
O w
7]
§ . r—
5~ 100
‘T
o o
e RE
0
] - 50
(=]
w
- - 25
w
~
- 0

-2 0 2 B B B
Original SOM axis 2

where in this example the unscaled Poisson’s ratio wavelet is plotted against a rectangular color
background. Note that there are no longer 231 distinct colors.

Internal to the program, the classification is actually applied to the scaled data, which therefore
generate scaled waveforms that even though they are for Poisson’s ratio, now have both positive
and negative values:
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Corendered scaled waveforms and color legend
(Panel=1) 1D multiplexed colorbar
-225
=
w
" 200
o
5 175
o
- 150
E N
e fr—
=z o 125
b4 L
© —
£ 100
o
O L=
S - 75
0
- - 50
=
(%3]
- - 25
W
- 0
2 0 2 4 6 8
Original SOM axis 2

Step 4. Plotting the location of the prototype vectors in the latent space at each
iteration

To gain some insight into the inner workings of the som_waveform_classification program we
can plot the location of the prototype vectors projected onto the latent space against SOM axes
1 and 2 for each iteration. The zeroth iteration (the program initialization) consists of equally
spaced prototype vectors distributed on an ellipse whose axes are the first two eigenvectors and
whose ranges, 30, were defined as an input parameter. Returning to the GUI, we (11) click Step
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4, Plot SOM PV  jterations

after

which  the GUI plots

som_waveforms_projected_on_latent_space_unique_project_name_suffix.H
by invoking the python script aaspi_aaspiviewer_poststack.py. A subset of the images looks like

this:

the

file

Prototype vector projection at each iteration
Iteration no.=0 (Panel=1)

ra2s

r200

ri7s

r180

r125

SOM axis 1

r100

r 75

r 50

r 25

Class No.

SOM axis 1

Prototype vector projection at each iteration
Iteration no.=1 (Panel=2)

r17s

r150

r12s

r100

r 75

r 50

r 26

Class No.

3 2 1 0 1 2 3 3 2 1 0 1 2 3
SOM axis 2 SOM axis 2
Prototype vector projection at each iteration Prototype vector projection at each iteration
Iteration no.=2 (Panel=3) Class No. Iteration no.=3 (Panel=4) Class No.
[—Tees [ Jezs
F200 200
N r175 ) 175
o 150 o [ 150
é ™ Hizs é =Fes
; o = o
8 _'TOO 8 _'100
o 1 75 “ | 75
- ] 50 - Tt 50
25 25
— —_— 0
3 -2 1 0 1 2 3 3 2 1 0 1 2 3
SOM axis 2 SOM axis 2
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Prototype vector projection at each iteration Prototype vector projection at each iteration
Iteration no.=4 (Panel=5) Class No. Iteration no.=5 (Panel=6) Class No.

r22s5

r225

r200

ri7s

{150 o 150

2 =ies 2 25
© o € o
= =
— —
] F100 a 100
o — o [—
L 75 F 75
< I 50 < F 50
L oos F 25
® ©
—_— 0 —_—
3 2 1 0 1 2 3 -3 -2 - 0 1 2 3
SOM axis 2 SOM axis 2
Prototype vector projection at each iteration Prototype vector projection at each iteration
Iteration no.=6 (Panel=7) Class No. Iteration no.=12 (Panel=13) Class No.
225
- 225 ©
200 200
- <
F75 H75
~ =150 o 150
- b —
2 s PN % H25
o o e
= g —
3 F00 » [100
o [ o (S
‘ r 75 r7s
< F 50 hi r s0
L 25 r 25
© ®
—0

SOM axis 2

SOM axis 2

Note that at iteration 0, the prototype vectors are equally distributed across an ellipse. A great
deal of reorganization takes place in the first two or three iterations. By iteration 12 there are no
more changes. Ideally, each iteration should have its own colorbar, but this would require
multiple files that would be more difficult to animate. Instead, the colorbar used in this display
for each prototype vector correspond to their final location at iteration 12.

A more flexible display option in interpretation workstations: Crossplotting the results
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The user can use crossplot module in the aaspi_util to crossplot two SOM axes in order to

generate the SOM facies map with a 2D color map. The crossplot module can be found under the
Display Tools tab in the aaspi_util GUI:

K aaspi_util GUI - Post Stack Utilities (Release Date: January 21, 2017) - [m] *
“ Eile Wolumetric Attributes Spectral Attributes  Formation Attributes  Wolumetric Classification  Image Processing Help
Attribute Correlation Tools | Display Tools Other Utilities  Set AASPI Default Parameters
e corender
SEGY to AASPI 4D spectral data viewer AASPI
format conversion forma " on AASPIQCPlatting | AASPI Workflows Prestack Utilities
mc  hiplot
AASPI QC Plotting - A quic replt attribute volumes
hisplot

AASPI format input file nar _ rgb_cmy_plot B07520/justin/psvm3d_test/som_final_test/mask_test_o.H Erowsel

Colorbar file name: generate_roses E | Bruwsel

h_plot
Enter plot title: 9raph_po sk I

Minimum Time_(s): 11
Maximurm Time_(s): 15

The crossplot GUI is shown below:

(){ aaspi_crossplot GUI (Release Date: April 27, 2017) — O x

|| Eie Help |

crossplot - bins and crossplots twe input attributes against a 2D hue and saturatien color table.
The output crossplot data velume ranges in values from 0 te max_celor-1 £
which maps one-to-one against its color table.

IESX, Landmark, Voxelgeo, geomodeling, Kingdom, and SEP format color tables are
generated which can be loaded into commercial workstation software applications.

Input Attribute Plotted Against the X-Axis of the 2D Color Bar

Input x-axis attribute file narne (+.H): chuhomesfzhac7520Matongafsomzd_wa\reform_axisl_seis_test.H Erowsel

Title of the x-axis attribute: ISOMQd_ams_l Re-scan Attrl
Minimum attribute value -2.31891 i

(lower values will be clipped):

Maximum attribute value 481375 I

(higher values will be clipped):

Input Attribute Plotted Against the Y-Axis of the 2D Color Bar

Input y-axis attribute file name (*H): I}cuhomesfzhac7SZOMatongafsom2d7wa\reformiaxisziseisitest.H Eirowsel

Title of the y-axis attribute: |SOM2d_ax|s_2 Re-scan Attrl
Minimum attribute value -3.75344

(lower values will be clipped):

Maxirum attribute value 3.,46442

(higher values will be clipped):

Maximum number of colors Iqoge

(256 for petrel, geowviz, geomodeling, seisworks)
(230 for Kingdom Suite):

2D Color Map Size: Mo. of x-axis color bins: R fy- lor bins:
] . : 4 No. of y-axis color bins: [g4 L
{n_x_bins *n_y_bins <= max_calors) l— t l_

Clockwise retation of 2D color bar) IO

(Default = 0.0 with Blue up at 0 deg,
Red at 120 deg and Green at 240 deg):

Plot title: |SOM2d axis 1_vs_SOM2d axis 2

Crossplot output file (*H): Icrossplot75OM2diaxisili\rsisomzdiaxisiziseisftest.H

Colorbars to Generate

¥ AASP] (.sep) ™ GeoFrame (iesx) [ Landmark (landmark cl2) [ VexelGeo (.color) [ Geomodeling (.geomedeling)
[~ seisware {xml} [~ Petrel (.alut) I~ Transform {.cmp) [~ kingdern (.CLM) [~ GeoProbe (.gpe)

| (c) 2008-2017 AASPI for Linux - The University of Oklahoma Execute crossplot (|

The input for crossplot are som_waveform_classification_axisl_ unique_project_name_suffix.H
and som_waveform_classification_axis2_ unique_project_name_suffix.H. SOM axes 1 and 2 are
taken as inputs for x and y axes in the crossplot. To ensure a smooth color transition, 4096 colors
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are used for the 2D colorbar to be generated (64 by 64 colors). The result is shown below
(computed from flattened seismic amplitude data about the top Red Fork formation):

X AASPI - Plot (temp_slice_IS86VKW.H) = (] X
|| Eile Help

| I s I e e o P

SOM2d axis 1_vs SOM2d axis 2
(Panel=1)

Scale vertical
axis to fit window

multiplexed_2D_color_bar
=27

CDP no.
1600 1650 1700 1750 1800 1850 1900 1950
5 e e [ N (O (Y

I

- I. T T T T T T —T |
1700 1600 1500 1400 1300 1200

[(c) 2008-2017 AASPI - The University of Oklahoma

2D color bar
(Panel=1)

2D _histogram

(Panel=1) histogram count

multiplexed_2D_color_bar

0.018

0.014

0.012

0.010

0.008

SOM2d_axis 2

0.008

0.004

0.002

0.000

1 H 3 4
S0OM2d axis 1

Program crossplot generated a crossplotted volume, a 2D color map, and a 2D histogram of the
crossplotted volume. The 2D histogram shows clusters of facies, where these clusters are color-
coded by the color at the corresponding position in the 2D color map. In this example, we observe
the different stages of the channels, as well as the flood plain deposits.

Visualization by crossplotting two SOM axes in Petrel

Please refer to the documentation of som3d for using the crossplotting functionalities in Petrel
for visualizing the som_waveform_classification facies map.

An example using seismic amplitude phantom horizon slices about the top Red Fork formation,
Oklahoma.
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