Workflows: Geometric Attributes

Constructing a Geometric Attribute Workflow

Introduction

Attribute computation of very large data volumes can take considerable time.
Experienced interpreters may already have familiarity with other data volumes from the
same basin. Alternatively, they may have already analyzed a subset of the data using
the ‘interactive’ steps described above. In this situation it may be useful to set up a
workflow that will run a suite of attribute programs in the background, perhaps
overnight.

The workflow here is one of two currently provided. Unlike a mature 3D seismic
processing system like ProMax, Seisup, or Focus, the linking and interchangeability is
rigidly fixed. After sponsor feedback, we can either improve the workflow described
below, or develop an alternative strategy

Geometrical attribute Workflow

lX AASPI program aaspi _ﬂst Stack Utilities (keléas, Date: Septemb y ‘ ||‘E‘E_§z|

H File Volumetric Attributes Formation attributes Display Tools Other Utilities Set AASPI Default Parameters Help

AASPI to SEGY
format conversion
(multiple files)

AASPI to SEGY
format conversion
(single file)

SEGY to AASPI
format conversion

AASPI

AASPI QC Plotting  AASPI Workflows Prestack Utilities

AASPI Volumetric Attribute Workflow and Footprint Suppression Workflow

AASPI - Geometric Attribute Workflow (Structural and Amplitude)

AASPI Geometric Attribute Workflow ‘

AASPI Footprint Suppression Workflow

AASPI - Seismic Footprint Suppression Workflow ‘

The AASPI Geometrical Attribute Workflow GUI can be invoked from the main aaspi_util
as shown above or by typing in aaspi_geom_attr_workflow separately in the terminal
window. The following workflow GUI will then pop up.
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\ Eile AASPI_ uulmes Help

Geometrical Attribute workflow runs the attributes in batch mode
' Step 1: Select Input seismic file and define the nodes (to be used for all the process)

Input seismic data file name (* H): Lsoft_tesuSelsmlc_data H Browse I 1
*Unique Project Name: [geom_attr 5
Suffix: IO—
Verbose: IS 3
Use MPI: ~ 4
Processors per node: [F E
Node List: hte hematite 6
Save enviroment parameters |-

Step2 : Save parameter files for desired programs
Step3 : Execute Geometrical Attribute Workflow
(Activation and deactivation of the buttons are automated according to the workflow)

— =

Save parameters for dip3d attributes I= I

Save parameters for imagefilt3d attributes I
Save parameters for similarity3d attributes |

Save parameters for sof3d attributes

Re-Run similarity3d attributes

Save parameters for Euler curvature attributes

-
-
-
Save parameters for Curvature3d attributes Bl
r
Save parameters for GLCM3D attributes I

-

Save parameters for spec_cmp attributes

Ui

Execute Geometrical Attribute Workflow I

(c) 2008-2012 AASP! - The Uni\}ers}ty of Oklahoma Reset selections I

Step 1. Save the workflow environment parameters

In step 1 we need to input the seismic amplitude file and set up the project name and
the MPI parameters which will be used for all the MPI processes. The seismic amplitude
file is selected first (Arrow 1). Enter the project name and the suffix (Arrow 2). Verbose
can be selected if required (Arrow 3). It is recommended to use MPI because except
euler_curvature all the other processes run on MPIs (Arrow 4). Mention the processors
per nodes and the node list. Each of our machines tripolite.ou.edu and hematite.ou.edu
have 12 processors in it. Thus in the processors per node 12 is mentioned (Arrow 5)
and in the node list tripolite and hematite is mentioned (Arrow 6).

After entering out all the parameters these parameters are saved (Green Arrow) which
will be subsequently used for all the processes. Note that initially all the attribute buttons
will be disabled. When the “Save Environment parameters” is clicked the dip3d and the
spec_cmp buttons will be highlighted as shown. These two takes in only the seismic
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amplitude as inputs and are thus activated. The subsequent attribute buttons will be
activated after their input file criterions are met.

||| Eile AASPI_Utilities Help

Geometrical Attribute workflow runs the attributes in batch mode
Step 1: Select Input seismic file and define the nodes (to be used for all the process)

Input seismic data file name (*.H): Lsoft_testlSelsmlc_data H Browse |
*Unique Project Name: |geom_attr
Suffix:

Verbose:
Use MPI:
Processors per node:

Node List: the hematite

|Save enviroment parameters |

Step2 : Save parameter files for desired programs
Step3 : Execute Geometrical Attribute Workflow
(Activation and deactivation of the buttons are automated according to the workflow)

Save parameters for dip3d attributes
|| Save parameters for imagefilt3d attributes I ima

Re-Run similarity3d attributes eof

Save parameters for similarity3d attributes r

I

In i ilanty3d
Save parameters for Curvature3d attributes I |

I | FEdiEr tu

-

r

Save parameters for sof3d attributes

Save parameters for Euler curvature attributes Edle 3

spec_cmp I

Save parameters for GLCM3D attributes

Save parameters for spec_cmp attributes

Execute Geometrical Attribute Workflow I

| (c) 2008-2012 AASP! - "l‘i-'ne'liJ;niverQity of Oklahoma Reset selections |

Step 2: Save the parameters for the volumetric attributes

In this step each of the attribute program is opened and their parameters are saved.
The buttons are activated only when their input criterion are met. For example the
imagefilt3d gets activated only after we open and save the dip3d parameters. The next
figure shows the GUIs for dip3d and imagefilt3d. The parameters are mentioned and the
Save and Exit button (green arrow) is pressed.
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[ AASPI - program dip3c s 3 = CAASPL- p =
il
| J] File Help || gile Help
| image_filt3d - calculates simple image processing filters along
I dip3d - calculate 3d dip attributes using analytic semblance structural dip in 3D
Seismic Input (*H): ) soft_test/Seismic_data.H Browsel lofine Dip, (x11); finine_dip_geom_atr OH 1c1-c

Crossline Dip(*H): [ssline_dip_geom atr OH ©
Dip Confidence (* H): |conf f_geom_attr_ 0.H Browse

*Unique Project Name: Igeom_aur

Suffix: lo *Unique Project Name: [geom_atr
= Suffix: |o
Typical | Extended |
Theta Max:(degrees) |2o Typical |extended]
Dekta Theta (d ) Filter to apply: LUM vl
egrees): fos
e 2 9Les |4 Smooth values > alpha % of max confidence. alpha: [0 5
Ref. Velocity: I1°°°° Lower and Upper Percentile, beta: [20
Dip Window Height: I°~°1 MSMTM range: [5
Convert theta_max from d to [ | e —
onvert theta_max from degrees 0.00800844 <Calculate "
sftrace, mftrace or ftitrace: ="=J Window width: [t10015
Window height: [0.002
Want Dip Components Result? 7 required o oy o =
Want Dip Magnitude Result? 3 i

Want Dip Azimuth Result? L Save parameters and return to geom_attr_workflow menu - ‘
Want Dip Confidence Result? I |

Save dip3d parameters for AASPI Geometric Attribute Workflow 7‘

’ Save image_filt3d p s for AASPt

Save parameters and return to geom_attr_workflow l

|(c) 2008-2012 AASPI - University of Oklahoma Exacuts mage 134 |

|(c) 2008-2012 AASP! - University of Oklahoma Execute dip3d |
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|| Eile AASPI_utilities Help

Geometrical Attribute workflow runs the attributes in batch mode
Step 1: Select Input seismic file and define the nodes (to be used for all the process)

Input seismic data file name (*H): } soft_test/Seismic_dataH Browse I |

*Unique Project Name: {geom_attr

Suffix: |o— |
| | verbose: i

Use MPL: v

Processors per node: [

Node List: Flite hematite

Save enviroment parameters I

Step2 : Save parameter files for desired programs
Step3 : Execute Geometrical Attribute Workflow
(Activation and deactivation of the buttons are automated according to the workflow)

Save parameters for dip3d attnbutes

Save parameters for imagefilt3d attributes magefilt3d
Save parameters for similarity3d attributes ™ similarity3d I
Save parameters for sof3d attnbutes T sofad
Re-Run similarity3d attributes I 'Re-run similarit ,_J_l
Save parameters for Curvature3d attributes ™ curvature3d I
Save parameters for Euler curvature attributes ™ = o - vat .L_J
Save parameters for GLCM3D attributes I glem3d |

-

Save parameters for spec_cmp attributes spec_cmp
Execute Geometrical Attribute Workflow I
| (c) 2008-2012 AASP! - The University of Oklahoma Reset selections I

Note that after saving the imagefilt3d parameters the similarity3d, curvature3d and the
glem3d buttons are activated since all these three require the inline and crossline dip
volumes as an input.
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()(Msﬂ-p;og:msi;vﬂ-a" d (Releas September 21, 2012)

|| Eile

Help ||

similarity3d - calculate 3d similarity-type attributes

[ soft_testseismic_dataH crov-|
[nine_dip__geom_attr 0. &1
Crossline Dip(*H):  [sline_dip__geom_attr_O.H =0 I
*Unique Project Name: [geom_atr
Suffix: e

Typical

Seismic Input (* H):

Inline Dip (* H):

Extended |
Inline Window Radius:

1110 015

Crossline Window Radius: 110

Covariance Window Half Height: Iom—
dTheta Interpolate (>0):
Similarity Power (>0):
Similarity Mean (0->1):
Constant Vector
Rectangular Window

|

r Results

Want Energy Ratio Similarity Attribute?
Want Outer Product Similarity Attribute? M
Want Sobel Filter Similarity Attribute? M
Want Gradient Components Attribute?
Want Total Energy Attribute? -
Want Coherent Energy Attribute? -

Save similarity3d parameters for AASPI Geometric Attribute Workflow

Save parameters and return to geom_attr_workflow I

[(c) 2008-2012 AASPI - The University of Oklahoma

Execute similarit

y3d

The GUI for similarity3d; the
output from the imagefilt3d will be
input to this program. Enter the
proper parameters and then save

and exit (green arrow). The
parameter  file  get  saved
automatically as a

similarity3d.parms file

||| Eile

X e o e o ===

Help ||

I sof3d - 3d structure-oriented filtering

[nine_dip _geom_attr 0 &0,
similarity Input (* H):  [similarity_geom_attr_0H orov
*Unique Project Name: [geom_atr

Input Volume (* H):
Inline Dip (* H):

Crossline Dip(* H):

Suffix: ]o
Typical |extended|
dTheta Interpolate: 1
Rectangular Window? FF

Window height (s): 0.01
Inline Window Radius: 110.015
Crossline Window Radius: 110
Search overlapping lateral windows? ON
Search overlapping vertical windows? ON
Retain DC Bias? OFF

T

Filter control by similarity, s :
s_low: [0.75

Desired attribute volumes

s_high: |0 85

Want PC Filtered data? ' Number of Eigenvectors:

—

The GUI for sof3d; the output
from the imagefilt3d and the
similarity3d will be input to this
program.  Enter the  proper
parameters and then save and exit
(green arrow). The parameter file
get saved automatically as a
sof3d.parms file

Want alpha-trimmed mean filtered data ? I” Percent rejected on each end: |2o
Want LUM-filtered data ?
Want mean-filtered data? r

Save sof3d parameters for AASPI Geometric Attribute Workflow

Save parameters and return to geom_attr_workflow |

[(c) 2008-2012 AASPI - University of Oklahoma

Execute sof.

™ Percentile bounds on each end of LUM filter: [20

3d
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X AASPI- geom_attr workflow (Relesse Date: August 19,2012) & :
|| Eile AASPI_Utilities Help

Geometrical Attribute workflow runs the attributes in batch mode
Step 1: Select Input seismic file and define the nodes (to be used for all the process)

Input seismic data file name (* H): Lsoft}estJSeismvc_data H Browse I

*Unique Project Name: |geom_attr
! Suffix: '0—
' Verbose: "
| use MP1: I

Processors per node: ]12
Node List: Flite hematite "

Save enviroment parameters |

Step2 : Save parameter files for desired programs
Step3 : Execute Geometrical Attribute Workflow
(Activation and deactivation of the buttons are automated according to the workflow)

Save parameters for dip3d attributes ' dip3d
Save parameters for imagefilt3d attributes F  imagefilt3d

Save parameters for similarity3d attributes = similarity3d I
Save parameters for sof3d attributes 7 sof3d !

Re-Run similarity3d attributes ™ Re-run similarity3d I
Save parameters for Curvature3d attributes ™ curvature3d
Save parameters for Euler curvature attributes ™ ‘ rvature

Save parameters for GLCM3D attributes u glem3d l
Save parameters for spec_cmp attributes I spec_cmp |

Execute Geometrical Attribute Workflow |

| (c) 2008-2012 AASPI - The University of Oklahoma Reset selections I

Note that with the saving the sof3d and the re-run similarity3d is activated. The re-run
similarity calculates again the energy-ratio, Sobel-filter attributes taking in the PC or
LUM filtered seismic dataset (output from the sof3d program). Thus it is sometimes
better to re-run the similarity3d attributes so that the attributes are created on the filtered
volume.
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| Eile i - Help

Compute 3D volumetric structural or amplitude curvature,
shape components, reflector rotation and reflector convergence
Curvature Type
||rype 1. STRUCTURAL CURVATURE (K). Click here to switch to Amplitude Curvature! |
Inline Component (* H): |nline_dip__geom_attr OH v I
Crossline Component (* H). |sline_dip__geom_attr OH 1oy |
*Unique Project Name: |geom _attr
Suffix: |O

Constant multiplier of k {makes k values either in km or kft): |1ooo

r_max operator radius in(m or ft): |22003

vertically compress the operator (fraction): |1

Typical IEnendedI
Fractional Derivative Power: |o 5 Lambda Min: |3n‘143

Bandpass
Bandpass is ON, Click here to Disable! I

lambdal: |217a3 lambda2 |1244 59 lambda3; Iszz 296 lambdad |3u 148
weight 1: |1 weight 2: |o 66 weight 3: [0.33 weight 4: [o

Most Usetul Curvature Attributes

M Principal Curvatures (k1 >= k2) W Strike of the Principal Curvatures Psil and Psi2
™ Reflector Rotation about the normal [~ Reflector Convergence

Shape Measurements
I Curvedness I” Shapeindex T Dome IT Ridge [~ Saddle I Valley I Bowl

curvature

™ Max and Min Curvatures (|kmax| >= [kmin|) ™ Most Pos and Most Neg Curvature I™ Strike of Most Pos and Most Neg Curvatures
I” Gaussian Curvature I Mean Curvature ™ Dip Component of Curvature
™ Strike Component of Curvature ™ Azim. of Min and Max Curvatures

Save curvature3d parameters for AASPI Geometric Attribute Workflow
Save parameters and return to geom_attr_workflow I

(c) 2008-2012 AASP! - The University of Oklahoma

Execute curvaturesd

The GUI for curvature3d; the output from the imagefilt3d will be input to this program.
Enter the proper parameters and then save and exit (green arrow). The parameter file
get saved automatically as a curvature3d.parms file.

Note: Only one of the curvature programs (either structural or amplitude curvature) can
be executed for at one time. By default, the structural curvature GUI will pop up. To run
the attributes for the amplitude curvature, it can be done separately or one can toggle
the button (highlighted in blue) to change into amplitude curvature.
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X AASPI - euler_curvature (Release Date: September 2; 2012)

|| eie S

Structrural Curvaturel mplitude curvature |

’ euler_curvature - Generate Euler (apparent) curvature

k1 curvature (*H): |k1_geom_attr_OAH Browse
k2 curvature(* H): |k2_geom_attr_0.H

k1 strike (*.H): |k1_strike_geom_attr_0.H

k2 strike(*.H): |k2_strike_geom_attr_0.H

inline Dip (* H): nline_dip__geom_attr 0.H Ercws

Crossline Dip(*H): |sline_dip__geom_attr O.H &

*Unique Project Name: |geom_attr

Suffix: |o

—————— Output parameters

First output azimuth (0-180): I.go

Last output azimuth (0-180): Iso

Output azimuth increment (0-180): |3o

[ Save parameters for AASPI Geometric Attribute Workflow

|
Save euler_curvature (k) parameters and return to geom_attr_workflow I -1
|

Execute Euler. Curvature (k)

|(c) 2008-2012 AASPI - The University of Oklahoma

The GUI for euler_curvature; the output from the curvature3d will be input to this
program thus the button for euler_curvature gets activated only after saving the
curvature3d parameters. Enter the proper parameters and then save and exit (green
arrow). The parameter file get saved automatically as a euler_curvature.parms file.

Note: By default, the structural Euler curvature GUI will pop up. To run the attributes for
the amplitude Euler curvature, it can be done separately or one can go to the next tab to
change into amplitude Euler curvature. Also remember that if the parameters for
structural curvature in saved for the curvature3d program the parameters for structural
Euler curvature should be saved and vice-vesa.
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| X AASPI - geom_attr_workflow (Release Date: August 19, 2012) =
J || Eile AASPI_Utilities Help

Geometrical Attribute workflow runs the attributes in batch mode
Step 1: Select Input seismic file and define the nodes (to be used for all the process)

Input seismic data file name (*.H): }_soft_test/Selsmxc_data H Browse I

*Unique Project Name: {geom_attr
Suffix: l-O—
Verbose: r

Use MPI: v
Processors per node: [12—
Node List: m

Save enviroment parameters |

Step2 : Save parameter files for desired programs
Step3 : Execute Geometrical Attribute Workflow
(Activation and deactivation of the buttons are automated according to the workflow)

Save parameters for dip3d attributes F dip3d
Save parameters for imagefilt3d attributes ~ imagefilt3d I

Save parameters for similarity3d attributes ' similarity3d I

Save parameters for sof3d attributes F  sof3d

Re-Run similarity3d attributes ' Re-run similarity3d I
Save parameters for Curvature3d attributes ' curvature3d
Save parameters for Euler curvature attributes F~ [Euler curvature |
Save parameters for GLCM3D attributes ' glem3d |

Save parameters for spec_cmp attributes F  spec_cmp I

Execute Geometrical Attribute Workflow | -

| (c) 2008-2012 AASP! - The University of Oklahoma ) Reset selections I

Step 3: Execute the geometric attribute workflow

Above shows the GUI for one of the typical workflows. To execute the workflow press
the “Execute Geometrical Attribute Workflow” (green arrow). The reset selection button
(orange arrow) can be pressed if one wants to reset the program selections.

A typical workflow  for structural geometrical attributes will be
dip3d>imagefilt3d>similarity3d>sof3d>rerun-
similarity3d>k_curvature3d>k_euler_curvature>

A typical  workflow  for  amplitude  geometrical  attributes  will be
dip3d>imagefilt3d>similarity3d>sof3d>rerun-
similarity3d>e_curvature3d>e_euler_curvature>glcm3d>spec_cmp

Attribute-Assisted Seismic Processing and Interpretation Page 10



Workflows: Geometric Attributes

[roy5639Rtripolite geom_attr]$ aaspi_geom_attr_workflow &

[3] 20874

[roy5699@tripolite geom_attr]$

[royB699Rtripolite geom_attr]$

[roy5699@tripolite geom_attr]$

[roy5E99Rtripolite geom_attr]$ ls -lrth

total 72K

—ru-rw-r-- 1 roy5639 roys699 310 Sep 30 11:43 aaspi_env,parms
—ru-ru-r-- 1 roy5699 roy56339 579 Sep 30 19:15 dip3d.parms
“ru-ru-r-- 1 roy5633 royb699 344 Sep 30 19:15 image_filt3d,parms
—-ru-ru-r-— 1 roy5699 roy5633 741 Sep 30 19:15 sof3d,.parms
—ru-ru-r--— 1 roy56939 roy5699 711 Sep 30 19:15 similarity3d,parms
-ru-ru-r-- 1 roy5699 roy5693 761 Sep 30 19:15 curvature3d,parms
“ru-ru-r-- 1 roy5633 royb699 324 Sep 30 19:15 euler_curvature,parn
—ru-ru-r--— 1 roy5699 royb633 523 Sep 30 19:15 glcm3d,parms
—ru-ru-r-— 1 roy5699 roy5633 671 Sep 30 19:15 spec_cmp,parms
[roy5699@tripolite geom_attr]$

[roy5e39Rtripolite geom_attr]$

[roy5699Rtripolite geom_attr]$
[roy5e39Rtripolite geom_attr]$ cat aaspi_env,parms F
input_fn=/nfs/raidl/home/roys699/projects/soft_test/Mersonia_soft_test/Seismic_data,H
dedp=110,015

dline=110

01=0,1

02=1

03=1

d1=0,002

d2=1

d3=1

n1=551

n2=198

n3=402

unitl=s

unit2=ft

use_mpi=1

mpi=y

processors_per_node=12

node_list="tripolite hematite'

verbose=n

uhique_project_name=geom_attr

suffix=0

batch=1

[royS699@tripolite geom_attrl$ [l

The above shows the terminal window after saving all the *.parms (parameter) files. The
aaspi_env.parms is a text file with the information of the input seismic file, the project
and the suffix names and the MPI settings. We can do cat aaspi_env.parms to see the
file contents. The other *.parms contents the saved parameters from all saved

programs.

At any time, the terminal window will show the progress of the workflow. The text file
aaspi_geom_attr_workflow.out can be checked to see the completion status of the

workflow or whether there is any error in the execution of the program.
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