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Improving Dip Estimates — Program filter_dip_components

Computation flow chart
: )

The input to program filter_dip_components includes estimates of the inline and
crossline dip components as well as the confidence of these estimates. The initial input
to program filter_dip_components is the output of program dip3d. The confidence
computed in program dip3d is simply the semblance along dip of the analytic traces
that fall within the (potentially uncentered) Kuwahara window used in the computation.
Program filter_dip_components can be run iteratively, whereby the output can be
used as input for the next iteration.
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Computing mean, median, and other filtered dip volumes

Return to the aaspi_util menu and now choose program filter_dip_components.

Y

- — “ ™)
n aaspi_util GUI - Post Stack 'ﬂ%f
“ File | Volumetric Attributes  Horizon-based Classification  Velumetric Classification  Image Processing  Display Tools  Other Utilities  Set A4

dip3d AASPI to SEGY
SEGY [T °
LS TR B EET o | format conversion | AASPI QC Plotting | AASPI Workflows MSPI. .
format imilaritvad i Prestack Utilities
S | apply filters to vector dip [' e)
SEGY sof3d eismic volurmes from SEGY to AASPI format
curvature3d
SEGY  apparent_cmpt SEGY Header Uity |
euler_curvature
WSE giemad : I
SEGY'  spec_cmp | Browse| View EBCDIC Header
= spec_cwt
Uniqu spec_clssa I
AASP] spectral_probe I
disorder
Verbe  azimuthal_intensity 3
VBloc vector_correlate3d Ilgggg
Byte loc. of X-Coord: 181 |4 byte int VI
Byte loc, of ¥-Coord: 185 |4 byte int VI
Byte loc. of line (inling) no.: 189 |4 byte int VI
Byte loc. of cdp (xline) no.: 193 |4 byte int VI
Owerride scalco IU - use value in header j
Override the time of the first sample (ms) : I(]

Vertical Unit: Is vI
Horizental Unit: If—t vI
|1E+010

Amplitude Threshold:

Max. no. spikes/trace:

|

Read text header as ASCIL

Execute |
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The following window appears:

filter_dip_compoenents - filters infine and cressline components of structural dip in 30
|| Such filter benefits all subsequent dip-guided and dip-based attnbute computations

Infine Dip (*H): |E-\test_datatbeensilelinline_dip_boonsville 0.H

Browse|
Crossline Dip{*.H): |E:‘.te1l_data‘\ boonslle)crossline_dip_boonsville_0.H Erowsze

Dip Confidence (*H): [E_‘-_:m_data“boon5-.-;IIc'-_(onf_boona-.-.lle_o.H Browse
Unigque Project Mame: li

Suffic o

Verbose: r

Prirnary pararmetess | Parallelization parame:m|

Filter to apply: hd

Lower and Upper Percentile, beta:
MSMTM range:

Window length (ft): 10,015
Windaw width (ft):

Windaw height (sl 002

AT

Use rectangular_window?:

Save filter_dip_camponerits pararneters far subsequent Wordflow

() 2008-2015 AASPI - The University of Oklahoma Execute filter_dip_components |

filter_dip_components has three input files: (1) inline and (2) crossline components of
dip and the (3) confidence (analytic semblance) of the estimate. There will be two output
files — the filtered inline and crossline components of dip. Since June 2010, the
algorithm runs under MPI. I've set the Suffix to be ‘1’ indicating that this is the first pass
of filtering. The possible filters at present include LUM (lower-upper-middle), MSMTM
(multistage median-based modified trimmed mean), median and mean filters. Dossary
and Marfurt (2007) show the applicability of LUM and MSMTM filters.

Among the parameters, (7) the confidence, alpha, is active for all the filters in the list;
alpha does not work on the values of dip as in an alpha-trimmed mean filter, but rather
on the confidence estimate. For the default value of alpha=0.5, the values that fall within
the analysis window are sorted according to their confidence. If the confidence falls
below alpha=0.5 of the most confident estimate of dip, we reject it. For those values for
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which we are quite confident, we take the selected filtered value as our output. The
default window size consists of the neighboring traces and samples, in this case +/-25m
and +/- 0.02 s.

If you have selected the LUM filter, then the (8) beta value becomes active. If we set
beta to be 50%, the result will be the same as using the median filter, where as if we set
it to 0%, the result will be as if we had not filtered the data. If we set beta to be between
0 — 50%, for example, 20%, then values which fall between 20 — 80 % of the confidence
estimate will be kept. Values that fall below 20% of the confidence estimate will be set
to the lower threshold 20% confidence value, and values that fall above 80% of the
confidence estimate will be set to the upper threshold 80% confidence value. Values
that fall below our lower threshold and above our upper threshold will be clipped.

The MSMTM (Multistage median-based modified trimmed mean) filter is able to
preserve detail, meaning it acts as an edge preserving filter, a lineament preserving
filter and can smooth noise. The MSMTM is a modified trimmed mean (MTM) filter that
implements a multistage median filter (MSM). A data sample’s value is kept if it lies in
the range of [m — q, m + q], where m is calculated using a MSM filter and q is a user
defined range. Larger values of g result in some smearing of lineaments through higher
amplitude “noise” areas, while smaller values of q better preserve narrow lineaments.
For further discussion, please refer to Dossary and Marfurt (2007).

The Parallelization parameters panel only asks for the list of nodes and the number of
processors per node:

Attribute-Assisted Seismic Processing and Interpretation Page 4



Volumetric attributes: Improving Dip Estimates — Program
filter_dip_components

—

B ' aaspi_filter_dip_components GUI (Release Date: September 30, 2015) — - =NRCE X

File Help

filter_dip_components - filters inline and crossline components of structural dip in 3D
Such filter benefits all subsequent dip-guided and dip-based attribute computations

Inline Dip (*H): |E:\test_data\boonsville\inline_dip_boonsville_(].H Browse
Crossline Dip(*.H): |E:\test_data\b00n5\ri|Ie\crossline_dip_boonsville_ﬂ.H Browse
Dip Cenfidence (*.H}: |E:\test_data\boonsville\conf_boonwille_(].H Browse

Unique Project Mame:
Suffioe i]

Verbose: ™

Primary parameters

Use MPL ¥

Processors per node: |24 Determine Maximum Processors on localhost

Mode list (separated by blanks): ||0ca|h95t

Build an L5F Script? Do Mot Run Under LSF
Build a PBS Script? Do Mot Run Under PBS
Maximum L5F run time (hrs): ’1[]—
Available batch processors: ’0—

LSF Batch Queue:

(c) 2008-2015 AASPI - The University of Oklahoma Execute filter_dip_components |

Like all AASPI codes, click Execute and intermediate information will be printed in the
xterm from which aaspi_util was launched:
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S:data preloaded
G:data preloaded
7idata preloaded

0: first_line,current_line, last_line,ETA 105 110 201 0.003 h
0: first line,current line, last_ line,ETi 105 1z0 z01 0.003 h
0: first_ line,current line, last_line,ETL 105 130 201 0.002 h
0: first_line,current_line, last_line,ETA 105 140 201 0.002 h
0: first line,current line, last_ line,ETL 105 150 zo1l 0.002 h
0: first_ line,current line, last_line,ETL 105 180 201 0.001 k
0: first_line,current_line, last_line,ETA 105 170 201 0.001 h
0: first line,current line, lasc_ line,ETL 105 150 z01 0.001 h
0: first_ line,current line, last_line,ETA 105 190 201 0.000 k
0: first_line,current_line, last_line,ETL 105 200 201 0.000 h

1 :end loop over lines

1 nuwkber of traces procesgsed: 1649
process task time (hr) time/trace (s)
1: read data a.ooo 0.000
1: send data wvia MPI 0.0o0 0.000
iz receive data via MPI 0.0o0 0.000
1: send results via MPI 0.ooo 0.000
1: receive results via MPI 0.0o0 0.000
g calculate attributes o.ooo 0.000
1: write results to disk 0.ooo 0.000
1: total time 0.004 0.008

1 @ memory residing only oh slaves deallocated

1 : attempt to deallocate p_out

1 : attempt to deallocate & _out

1 : atcempt to deallocate cont out

1

: attempt to deallocate

line_index deallocated

in_memory deallocated

lag_interp deallocated

t_lag interp deallocated

t_lag interp,start_cdp,end cdp deallocated
1 : shared arrays residing on both master and slave deallocated
8 :end loop over lines

line_index

8 number of traces processed: 1552
process task time (hr) time/trace (s)
8= read data o.ooo 0.000
i=H send data via MPI 0.ooo 0.000
=8 receive data via MPI 0.0o0 0.001

Once the job is completed, typing Is —ltr at the terminal prompt shows that the following
files were created:

—rw-r—-r—— 1 kmarfurt aaspi 31 Aug 3 16:10 liwve processor list

—rw-r—-r—— 1 kmarfurt aaspi 1921 Augy 3 16:10 inline_dip_median_filt_bnonsville_l.H@@
—ry-r--r-- 1 kmarfurt aaspi 2987 Aug 3 16:10 inline dip median filt hoonsville 1.H
—ry-r—--r—— 1 kmarfurt aaspi 1927 hug 3 16:10 dip_magnitude_median_filt_boonsville_l.H@@
—rw-r—-r—— 1 kmarfurt aaspi 3023 Aug 3 16:10 dip magnitude median filt boonswville 1.H
—rw-r—-r—— 1 kmarfurt aaspi 1925 Augy 3 16:10 dip_azimuth_median_filt_boonsville_l.H@@
—ry-r--r-- 1 kmarfurt aaspi 3040 Aug 3 16:10 dip szimuth median filt boonsville 1.H I
—ry-r—--r—— 1 kmarfurt aaspi 1927 hug 3 16:10 crossline_dip_median_filt_boonsville_l.H@@
—rw-r—-r—— 1 kmarfurt aaspi 3005 Aug 3 16:10 crossline dip median filt boonswville 1.H
—rw-r—-r—— 1 kmarfurt aaspi 1909 Augy 3 16:10 cnnf_median_filt_boonsville_l.H@@
—EW-r——-r—— 1 kmarfurt aaspil 2776 Aug 3 16:10 conf medisn filt boonswville 1.H
—ry-r—--r—— 1 kmarfurt aaspi 22535 Aug 3 16:11 image filc3id boonsville 1.out

[lanarfurtfopal hoonswville] §

Note that we have created filtered versions of the inline dip and crossline dip
components. The part of the name median_filt denotes the kind of filter that was
applied. Had we applied a LUM filter, we would see lum_filt instead. Program
filter_dip_components also generates new versions of dip magnitude and dip azimuth
computed from the filtered dip component volumes.
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The results of the median filter look like this (time slice, t = 1.1 sec):

K AASPI - Plot (temp_slice_21:5%:19.H)

:Eg

|| Eile

I<<[<aT>>To

"median filtered inline dip"'
(Panel=1)

=]

110 120 130 140 150 180 170 180 190 200

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

Here we see what the result of the LUM filter looks like (time slice, t = 1.1 sec):
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X AASPI - Plot (temp_slice_02:38:

J File Help

HEnEEEE

"lum filtered inline dip"'

110 120 130 140 150 160 170 180 190 200

|(c] 2008-2012 AASPI - The University of Oklahoma o

And here is the result of the MSMTM filter with g =4 (timeslice, t = 1.1 sec)

[ 3¢ AASPL - Plot (temp,slice_20:30:48.H) =
File Help
i<y <S> [[o>Jo i |

"msmtm filtered inline dip" |
Time ()=1.1 (Panel=2)
& ] .
o l
s 4

150 160 170 180

140
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110

80 100 120 140 160 180 200

I”(c] 2008-2012 AASPI - The University of Oklahoma N
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We note that the median filtered image is overall is less noisy, smoother, with a little
less N-S acquisition footprint. However, it also has somewhat lower resolution than the
input image shown previously. In comparison to the median filter, the LUM filtered
image shows more acquisition footprint, but it has enhanced the collapse features too.
The MSMTM filter improves in regards to the footprint and shows better details near the
collapse features.

Let’'s now plot the filtered dip magnitude. Return to the main AASPI_UTIL GUI and
select the tab titled '"AASPI QC Plotting’.

#* aaspi_util GUI - Post Stack Utilities (Release Date: September 30, 2015) [E=EEE)

File Velumetric Attributes  Horizon-based Classification  Velumetric Classification  Image Precessing  Display Teols  Other Utilities  Set AASP] Default Parameters  Help
et Msﬁ! T;:-as’:]t‘:nfi?:nn fc‘:ii't)lctuonif:un AASPIQC Pletting | AASP] Workflows A iliti |
format conversion (multiple files) single file) Prestack Utilities
AASPL QT Pletting - A quick toel te display AASPI-fromat attribute volurmes +
:::> AASPTformat input file name (" H): |Ef\test_data\boonsville\lurn_filtered_inline_dip_boonsville 0_0.H M
II> Colorbar file name: | C:\Program Files\AASPT\sep_colars\white_gray_black.sep M
Enter plot title:
Minirmum Time (s) 11
Masimum Tirne (s): e
Increment Time (s): I0.0DE |
Minimum COP mo: h
Maximum COP no.: F
Increment COP no.: I.‘li
Minirrurn Line no.: 105
Maximum Line no. [201
Increment Line mo.: 1
Desired output axis 1: m
Desired output axis 2: Im
Desired output axs 3: Im
Reverse x- axis? n o=
Reverse y-ans? (Default is positive down) ﬁ - f
Display color bar? ﬂ
Auto - Scaling? Fixed-Scale
Min Amplitude : P
Max Amplitude : 5
Percent Histogram Clip : 98
—Y | Al posiee v !
Brecute =)

First select the file dip_magnitude_median_filt_boonsville_1.H to plot. Dip magnitude
will be strictly positive, so we will want to (2) set the All positive? option to y. Finally (3)
we will want to plot dip magnitude against a white-gray-black colorbar so that flat dips
appear as white. The resulting image looks like this:
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F Bl
X AASPL - Plot (temp_slice_22:02:07.H) (o] = [

| Eile Help

<< < O 1) > o> 17 o1

"median filtered dip magnitude"'
(Panel=1)

110 120 130 140 150 160 170 180 180 200

|[cJ 2008-2012 AASPI - The University of Oklahoma 7
L

The very steep dip (black areas) corresponds to collapse features. Let’'s now plot the dip
azimuth. Our AASPI QC Plotting GUI looks like this
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I aaspi_util GLIL - Pest Stack Utilities {Release Date: September 30, 2015) =)
Eile ”MMIIGEIHV!“_H;:“:;clﬂFﬂIGJ; _'-fehmue Clasafetaticn  Inage Proceinng  Dupley Tesk  Other Ubilthier  Set AASPI Default Paramatens  Help
ANSPIEGSEGY | AASPIMe SEGY l
| R B T | e I [ Prestack Ui |
ARSP] QC Ploatimg = A quick tool Do dipley AASP-Tromat sttribute velurmes
|
:::>' AASP] format input file name (* H: [Ei\test_data\ boanvileiham fitered_d_mig bocmsvile medanH  Browse
m | Colorbi file name: |'.’..'-F‘||sqlamF|Irs.'-.-m'SP:‘-up_mlc-li'-c,-:h-:.-srp [ m
I Erter plot tithe: [
; Merarmnua Time [ Iui
: haximum Time (5): Ini
| Increment Time (5} a0z
Merienism COP ro- [
haximum CDP nou [bd.
Increment CDP nou I]i
Wermrniam Ling nos Imi
,i Kaximum Lire no: ﬁ
Increment Line no: P
Diesived output axis 1: [Line na. =
Desired output gz I Im
Desired output axis X ITIrﬂEs—"l
Reverse x-axis? H
Reverse y-wai? (Default i3 poisineg downl  suto =
| Désplay color bar? d 5]
% it - Scaling? Ficed-Scale
M Amplitud : [
I hax Amplituede | [-]31] )
Percent Hrtegram Clip: Imi
Al positive? d
| ecne]
. |

Enter the (1) file name dip_azimuth_median_filt_boonsville_1.H as the AASPI Input.
Then (2) choose the cyclic.sep color bar so that -180° will plot up with the same color as
+180° (yellow for this colorbar). (3) Turn the Auto Scale to be Off to turn off the
histogram scaling and instead use explicit clipping. The ranges of these attributes are
(4) -180° to +180°.The result will look like this
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XMSPI Plot (temp_slice_22:11:36.H) = | B [ |
Flle Help
JJJ_I_IJ_IJJ D>
"median filtered dip azimuth"
(Panel=1) |

110 120 130 140 150 160 170 180 190 200

‘ (c) 2008-2012 AASPI - The University of Oklahoma o
L

A drawback of dip azimuth is that it is meaningless when the dip magnitude is very
close to 0.0 (the white areas in the dip magnitude image). We can better visualize these
areas by using transparency and blending the two images:

[ asset - piot  temp_slice 221136H) [B=SEET—)
=S N Heb |
H_I_I_I_I_I“‘”"I
"median filtered dip azimuth"
(Panel=1) r

110 120 130 140 150 160 170 180 190 200

80 120 140 160 180 200

1(©2008.2012 AASP-The Univeriy o Okahoma /Af
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However, this image is somewhat disappointing in that the areas of greater dip where
the dip azimuth estimates are accurate are now blackened out. We can ameliorate this
problem by plotting the dip magnitude against a black-gray-white color bar, thereby
rendering the strong dip-magnitude areas more pastel:

X AASPL - Plot (temp_slice_22:11:36H) lolE )

o e B

"median filtered dip azimuth"
(Panel=1)

110 120 130 140 150 160 170 180 190 200

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

However, the image is still less than ideal.
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