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Prestack Data Conditioning IVA — Programs aaspi_iva

Here, in this section we are performing Velocity analysis

Flowchart for Interactive velocity
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There are three main utilities in IVA or Interactive velocity analysis, 1. Precompute velocity
semblance, 2. Interactive velocity analysis, and 3. Velocity Interpolation. You can launch
interactive velocity analysis by selecting interactive velocity analysis (see the next image on the

following page) on the aaspi prestack utility or by typing aaspi_iva on the terminal window.
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| o |
-
|| Eile | prestack Utilities Display Tools Other Tools Help
compute_fold
SEGY compute! SEGY to AASFPI AASF| to SEGY
forma @2im_offset mig format conversion | format conversion
(mig  prestack_mute (unmigrated data) (single file)
Conu  Sofprestack SEGY to AASPI format (regular offset)
rotate_2c_by 2c
SEGY  crop_prestack SEGY Header Utility
Sort into separate gathers
SEGY  grack y.*segy.* SGY.* SEGY): [ Browse| Vie
nmo
A [ i
Absg [Mmo [
mpnmo
Optio e (* prn,* txt) NONE
= interactive velocity ana F I M I
AASP  vel_ascii2aaspi I [
avaz
Uniqu
spec_cwt I
Verbose b I
VBlock: 10000
Byte loc. of X coordinate of gathers : |1s1 |4 byte mtj
Byte loc. of Y coordinate of gathers |1s5 |4 byte mtj :
Byte loc. of line (inline) no.: |1sg |4 byte mtj
Byte loc. of cdp (xline) no |193 |4 byte mtj Ll
Byte loc. of offset value |37 |4 byte mtj fl
Byte loc. of azimuth value |197 |4 byte mtj |
Override scalco 0 - use value in header ¥|
[l
Override Value of first sample (ms) : |o
Vertical Unit : s | B
Herizontal Unit ft -l
j [
Amplitude Threshold - 1E+10 I
Execute
‘(c) 2008-2015 AASPI - The University of Oklahoma

This will display window as seen in the following:

(>< AASPI - Interactive Velocity Analysis (Release Date: February 4, 2015)

|| Eile  AASPI_Utilities Help

VA Precompute Semblance Computes Semblance which will be used in Interative Velocity Analysis

VA Precompute Velocity Semblance |

Main Interative Velocity Analysis Uitility

Interactive Velocity Analyis |

Velocity Interpolation (required for Prestack time migration)

I Velocity Interpolation |
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Data preparation for Program Velocity Semblance

Although this tool is capable of doing velocity analysis on any data set, this utility is mostly used
for generating velocity to do Non-stretch NMO by a program called mpnmo. In general, we
perform mpnmo after prestack time migration, and the output of PSTM is a NMO corrected
data. Therefore, we apply reverse NMO before doing the velocity analysis.

Program rnmo (Reverse NMO)

Our utility rnmo or reverse normal move out removes the NMO effect. The program rnmo can
be found in the Prestack Utilities tab or can be initiated by typing aaspi_rnmo on the Linux

terminal window. This utility is also descibed in mpnmo document.

H File \Erestack Utilities Display Tools Other Tools

X AASPI program aaspi_util_prestack (Release Date: February 4, 2015) E |

Help

compute_fold

SEGY . SEGY to AASPI AASPI to SEGY
formar azim_offset_mig format conversion | format conversion
(mig  prestack_mute (unmigrated data) (single file)
Conv il e SEGY to AASPI format (regular offset)
rotate_2c_by 2c

SEGY  crop_prestack SEGY Header Utility

Sort into separate gathers
ly. *segy.* SGY.* SEGY): |

stack
nmo
A gy [
o,
Optio gpnmc X e (*.prn*.txt) |NONE
interactive velocity analysis
AASP el asciizaaspi I
avaz
Unigu
spec_cwt
Verbose [
VBlock: IIOOOO
Byte loc. of X coordinate of gathers |131 Ia byte mtj
Byte loc. of Y coordinate of gathers : |155 Ia byte mtj
Byte loc. of line (inline) no.: |1sg |4 byte mtj
Byte loc. of cdp (xline) no |193 Ia byte mtj
Byte loc. of offset value : I]? |a byte mtj
Byte loc. of azimuth value: |197 Id byte int ¥]

Override scalco Im
Override Value of first sample (ms) : ID—
Vertical Unit : I; -

Horizontal Unit If-t -

Amplitude Threshold : IlE-l—lD—
Executel

Browse| Vie

Browse

|(c} 2008-2015 AASPI - The University of Oklahoma
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Upon selecting rnmo the ensuing window will appear:

— — ot

(}( AASHI - program mmo (Release Datedanuary 25, 2015) o a— = | B |

|| Eile Help

rnmo - apply reverse normal moveout to previously migrated or NMO-corrected gathers

Input CRP or CMP gather file name (*.H): }_final_project/amatitlan H Brcwsel
Input velocity file name: Iojectfvelocity_amatitlan.H Browse

Output rnmo-corrected gather file name (* H): |d_rnmo_amatit|an.H

*Unigue Project Name: Irnmo_amatitlan
Use MPI: 3
Processors per node: Iz.q
[ .
Node list: IIacthost
| Verbose: r
| Build an LSF Script? Do Not Run Under LSF

| Maximum LSF run time (hrs): |[}

I| LSF Batch Queue: |

‘(c}l 2008-2015 AASPI - The University of Oklahema Execute rnmnl

Click (1) Browse, and select amatitlan.H for your input seismic data. This should be a 4D
migrated volume. You will also need to (2) select a velocity file for performing rnmo. In our
case we used velocity _amatitlan.H. Next (3) give the d_rnmo volume an output file name
ending in *.H, d_rnmo_amatitlan.H, and select Execute. The results will be a reverse normal
out migrated volume as observed in the image on the next page.
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JJ File Help
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(c) 2008-2014 AASPI - The University of Oklahoma 4

Figure 1. d_rnmo_amatitlan.H

Forming a supergather

The first step after we have our rnmo data is to create a super gather using crop prestack,
which is found under the Prestack Utilities tab:
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I_prestack (Release Date: February 4, 20

|| File |prestack utilities Display Tools Other Tools Help

SEGY compute_fold
forma  2zim_offset_mig

SEGY to AASPI
format conversion

AASPI to SEGY
format conversion

(mig  prestack_mute (unmigrated data) (single file)
Conv il SEGY to AASPI format (regular offset)

rotate_2c_by_2c
El=elll crop_p ck
Sort into separate gathers

SEGY Header Utility

SEGY  grack y:*segy,* SGY,* SEGY): Araves e
nmo
Absg Mmo I’
mpnmo
Optio e (*.prn,*.txt): NONE
& interactive velocity analysis & I M‘
aAsp  vel_asciizaaspi I
avaz
Unigu
spec_cwt
Verbose ~
VBlock 10000
Byte loc. of X coordinate of gathers |1sl |a byte mtj
Byte loc. of ¥ coordinate of gathers |155 |4 byte int ¥|
Byte loc. of line (inline) no.: [189 [a byte int ¥
Byte loc. of cdp (xline) no [193 [a byte int ¥
Byte loc. of offset value [57 [4 byte int 7]
Byte loc. of azimuth value: [197 [a byte int ¥

Override scalco [o - use value in header ¥|
Override Value of first sample (ms) ,07
Vertical Unit [ A
Horizontal Unit : ft -

Amplitude Threshold I
Execute

(c) 2008-2015 AASPI - The University of Oklahoma

Upon selecting crop_prestack the ensuing window will appear:

r@( AASPI program crop_prestack (Release Date: July 13, 2014) - L =" | 17 é]w
J”ﬁ Help
Crop input data to provide a smaller, decimated volume for parameter testing.

All headers are preserved.
Input file name (* H): I)_finalJarojectfamatitlan.H Browse
Output cropped file name i(*.H): lan_super_gather_l@XlD.H
Typical
Minimum Time/Depth (s): |o |
Maximum Time/Depth (s): |3
Time/Depth Increment (s): Io_o[m
Axis 2 min Offset no.: I]_ 3 |
Axis 2 max Offset no.: Iso
Axis 2 inc Offset no.: I]_
Axis 3 min CDP no.: Iggg}'
Axis 3 max CDP no.: |11252 |
Axis 3 inc CDP no.: |5 |
Axis 4 min Line no.: |4125 |
Axis 4 max Line no.: |51}'1 :
Axis 4 inc Line no.: |5
Axis 5 min Unused axis.: I]_ |
Axis 5 min Unused axis.: I]_
Axis 5 inc Unused axis . I]_ |
{c) 2008-2014 AASPI - The University of Oklahoma Executel
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Click (1) Browse, and select d_rnmo_ amatitlan.H for your input seismic data. This should be a
4D reverse normal moveout migrated volume. Next (2) give the cropped volume an output file
name, in our case, d_rnmo_amatitlan_super_gather_10X10.H. Check that the (3) time, offset,
CDP and Line values are correct for your survey. The results will be a supergather of your
reverse normal out migrated volume (shown below), in which we can carry out semblance and
IVA

e
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Figure 2. d_rnmo_amatitlan_super_gather_10X10.H
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Program IVA Precompute Velocity Semblance is first utility on IVA, you can also initiate the
utility by typing aaspi_iva_precompute_semblance on the terminal window:

-
f}{ AASPI - Interactive Velocity Analysis (Release Date: February 4, 2015)

|| Eile AASPI_Utilities Help

VA Precompute Semblance Computes Semblance which will be used in Interative Velocity Analysis

IVA Precompute Velocity Semblance

Main Interative Velocity Analysis Uitility

Interactive Velocity Analyis |

Velocity Interpolation (required for Prestack time migration)

| Velocity Interpolation I

Upon selecting the ensuing window will appear:

X AASPI - program IVA Precompute Semblance (Release Date:February 4, 2015) E=REEE =
|| Eile Help

Compute the semblance on CRP (CMP) gathers

Input CRP or CMP gather file name (* H): |5uper_gathermxm H Browse <:I’

*Unigue Project Name: |amatitlan 7
Suffix: [10x10
b
Use MPI: r
b
Processors per node: [16
| Node list: |localhost
Verbose: I

Velocity |Ge umgrq.r]

Minimum Velocity (ft/s): |100EII h
Maximum Velocity (ft/s): |?ouu h

Velocity Increment (ft/s): |3(} 5
Semblance Window (s): [0.02 h
(c) 2008-2014 AASPI - The University of Oklahoma M
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Click (1) Browse to select your seismic amplitude volume; for our example we have
amatitlan_super_gather_10X10.H. Next, (2) give the project a Unique Project Name and Suffix.
We chose amatitlan and 10X10 respectively.

Next, the user can define parameters under the Velocity tab. The (3) Minimum Velocity, (4)
Maximum Velocity, (5) Velocity Increment and (6) Semblance window were set to 1000, 7000
and 30m/s and 0.02s in our example. Parameters (3) and (4) are chosen by considering the
velocity range of your seismic data. Parameter (5) can be increased to minimize computation
time.

The Geometry tab will allow the user to inspect the geometry of the survey; however, no
parameters can be changed in this window.

As in all AASPI codes, program progress is echoed to the xterm from which aaspi_util_prestack
was launched. The end of the print-out looks like the following image:

X 1in8212@kwiatkowski,/raid5/1in8212/projects/3D_final_project E=NECE X
thiz_process. first_cdp_nho. last_cdp_no. jodp 5 9997 11247 101
thiz_process. first_cdp_nho. last_cdp_no. jodp B 9997 11247 102
thiz_process. first_cdp_nho. last_cdp_no. jodp 79997 11247 103
thiz_process. first_cdp_nho. last_cdp_no. jodp 8 9997 11247 104
thiz_process. first_cdp_nho. last_cdp_no. jodp 1 9997 11247 105
thiz_process, first_cdp_ho, last_cdp_no,. jodp 2 9997 11247 106
thiz_process, first_cdp_ho, last_cdp_no,. jodp 39997 11247 107
thiz_process, first_cdp_ho, last_cdp_no,. jodp 4 9997 11247 108
thiz_process, first_cdp_ho, last_cdp_no,. jodp 5 9997 11247 109
thiz_process, first_cdp_ho, last_cdp_no,. jodp B 9997 11247 110
thiz_process, first_cdp_ho, last_cdp_no,. jodp 79997 11247 111
thiz_process, first_cdp_ho, last_cdp_no,. jodp 8 9997 11247 112
thiz_process, first_cdp_ho, last_cdp_no,. jodp 1 9997 11247 113
thiz_process, first_cdp_ho, last_cdp_no,. jodp 2 9997 11247 114
thiz_process, first_cdp_ho, last_cdp_no,. jodp 39997 11247 115
thiz_process, first_cdp_ho, last_cdp_no,. jodp 4 9997 11247 116
thiz_process, first_cdp_ho, last_cdp_no,. jodp 5 9997 11247 117
thiz_process, first_cdp_ho, last_cdp_no,. jodp B 9997 11247 118
thiz_process, first_cdp_ho, last_cdp_no,. jodp 79997 11247 119
thiz_process, first_cdp_ho, last_cdp_no,. jodp 8 9997 11247 120
thiz_process, first_cdp_ho, last_cdp_no,. jodp 1 9997 11247 121
thiz_process, first_cdp_ho, last_cdp_no,. jodp 2 9997 11247 122
thiz_process, first_cdp_ho, last_cdp_no,. jodp 3 9997 11247 123
thiz_process, first_cdp_ho, last_cdp_no,. jodp 4 9997 11247 124
thiz_process, first_cdp_ho, last_cdp_no,. jodp 5 9997 11247 125
thiz_process, first_cdp_ho, last_cdp_no,. jodp 6 9997 11247 126
n_Mrms= a1

first_line,. last_line, current_linei 4126 S1ER 4145
thi=_process, first_cdp_no, last_cdp_no, jodp 1 9997 11247 1
thi=_process, first_cdp_no, last_cdp_no, jodp 2 9997 11247 2
thi=_process, first_cdp_no, last_cdp_no, jodp 3 99497 11247 3
thi=_process, first_cdp_no, last_cdp_no, jodp 4 9997 11247 4
thi=_process, first_cdp_no, last_cdp_no, jodp 5 89997 11247 5
thi=_proces=, first_cdp_no, last_cdp_no, jodp E 99497 11247 E
thi=_proces=, first_cdp_no, last_cdp_no, jodp 7 99497 11247 7
thiz_process, first_cdp_no, last_cdp_no, jodp 8 99497 11247 a8
Attribute-Assisted Seismic Processing and Interpretation 18 October 2019 Page 10
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If you type ‘Is-Itr’ in the above xterm, you find the most recent files to be:

X lin8212@kwiatkowskii~/raid5/projects/3D_final_project | ol e
—rwruxrwx, 1 1ing212 faculty 380 Jul 11 11:05
—rwxruxewy, 1 1inB212 faculty 374 Jul 11 11:08
—ru-ru-r-—, 1 1in8212 faculty 118K Jul 11 11:05 gather.bin
—rw-tu-t-—, 1 1in@212 faculty 2,5k Jul 11 11:05 asspi_iva_read_semb,out
“ru-ru-r——, 1 1in8212 faculty 1,7k Jul 11 11:06 aaspi_iva_Z20_display.out
—ruxrwxrwx, 1 1in8212 faculty 198 Jul 11 11:13
—rw-ru-r-—-, 1 1in8212 faculty 118k Jul 11 11:12 rmo_corrected_Ztern,bin
—ruxrwxrwx, 1 1in3212 faculty 374 Jul 11 11:13
—rwruxrwx, 1 1ing212 faculty 224 Jul 11 11:13
“ru-ru-r——, 1 1in8212 faculty 1007 Jul 11 11:13 aaspi_iva_nmo_dizplay,out
—ru-rw-r——, 1 1in8212 faculty 1,1k Jul 11 11:13 aaspi_iva_Z0_mmo_corr,out |
—ru-ru-r-—-, 1 1in8212 faculty 19k Jul 11 11:21 aaspi_iva_disp_semb,out
—ruxrwxrwx, 1 1in8212 faculty 419 Aug 25 14:35
—rwruxrwy, 1 1ing212 faculty 12k Aug 25 14:35 |
“ru-r——r——, 1 1in8212 faculty 0 Aug 25 14:43 amatitlan_super_gather_10X10_wor [§
kflow,H, temp
—ruxrwxrwy, 1 1inB212 faculty 476 Aug 20 14:43
“-ru-r——r——, 1 1in8212 faculty 0 Aug 25 14:43 test H.temp
—rwruxrwx, 1 1ing212 faculty 1,5k Aug 25 14:43
“rwxrurwy, 1 1inB212 faculty 3,1k Aug 25 14:43
—-ru-r——r——, 1 1in8212 faculty 15 Aug 25 16:13 semblance_amatitlan_10810,H
—rw-r—-r—--, 1 1in8212 faculty 15 Aug 25 16:12 zemblance_amatitlan_10X10, Hie@

ru—r——r-—, 1 1in8212 faculty 15 Aug 25 16:14 semblance_amatitlan_10%10, out
1~ fraidd/projects/3D_final_project$ ||

This will show use that the output of program Precompute Velocity Semblance is called

semblance_amatitlan_10X10.H.

If you want to view the semblance result, you can do so using the Prestack Data Viewer which

can be found in the Prestack Utilities window under the Display Tools tab.

Attribute-Assisted Seismic Processing and Interpretation 18 October 2019
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Program Prestack Data Viewer is found under the Display Tools tab:

M AASPL - Prestack Data Viewer (Release Date: July 13, 2014)

|| Eite Help

AASP|_Viewer Prestack

‘ Plots /Prestack data files

Plot section: Vertical Slices |

AASPI Input Gathers (*.H): Izct5,'3D_finaIJaroject,fsemblance_amatitlan_loxlo.I—I Browsel 1
Colorbar file: Irainbow.sep Brcwsel

Plot Title: ISembIance from velocity scan

Minimurm Time/Depth (s): Io

Maximum Time/Depth (s): |2

Time/Depth Increment (s): |o_004

Axis 2 min Velocity () index: |1ooo

Axis 2 max Velocity () index: I}'ooo

Axis 2 inc Velocity () index: |3o

Axis 3 min index: |999}'
Axis 3 max index: |1119?
Axis 3 inc index: |1DD
Axis 4 min index: |£1126
Axis 4 max index: |5126
Axis 4 inc index: |1OD
Axis 5 min undefined |1

Axis 5 max undefined |1
Axis 5 inc undefined: |1

Gain panel: every _.l
| Reverse x-axis? EI
Reverse y-axis? n _.l
i Want scale bar? ul

Automatic amplitude scaling? Auto-Scale

Min Amplitude Io

Max Amplitude : I[]

All positive? n _.|

|(c} 2008-2014 AASPI - The University of Oklahoma Execute aaspiviewer_prestal:kl

Select (1) Browse to find your semblance data, in our case, semblance_amatitlan_10X10.H.
Upon confirmation that all other parameters have been automatically filled correctly select the
Execute button.

Attribute-Assisted Seismic Processing and Interpretation 18 October 2019 Page 12



Prestack Data Conditioning IVA — Programs aaspi_iva

The following image is the result of IVA Precompute Velocity Semblance:

- B
M ALSPI - Plot (temp_crop_fKgNAZH) - —-—— - b ) o)

JJ File Help

| | & e

Semblance from velocity scan
CDP no.=10697 Line no.=4126 (Panel=71)

—
w
E
@
E
|_
1000 2000 3000 4000 5000 6000 7000
Velocity (m/s)
Ll |(c} 2008-2014 AASPI - The University of Oklahoma i
Figure 3.

This computed semblance will be the input to IVA.
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Program Interactive Velocity Analysis

Program IVA or Interactive Velocity Analysis is used for creating a velocity model for automatic
non-hyperbolic velocity analysis after prestack migration. Program IVA eliminates the need to
import/export large prestack data and 3D velocity models that may be saved in a different
format from a different commercial data base.

For IVA, the inputs include seismic amplitude and semblance. The output is a velocity pick file.
Interactive Velocity Analysis utility can be initiated by clicking on Interactive Velocity Analysis
or by typing aaspi_iva_input_output:

-
M AASPI - Interactive Velocity Analysis (Release Date: February 4, 2015)

|| Eile AASPI_Utilities

IVA Precompute Semblance Cemputes Semblance which will be used in Interative Velocity Analysis

IVA Precompute Velocity Semblance |

Main Interative Velocity Analysis Uitility

Interactive Velocity Analyis |

Velocity Interpolation (required for Prestack time migration)

Velocity Interpolation |

The following GUI appears:

|| Eile

Interactive Velocity Analysis - Input

Input AASPI File Name (* H): Ian_super_gather_lelD.H Brcwsel

Input Semblance File Name (* H): I:Iance_amatitlan_lD)(lD.H Browse

[

Color Bar File: klfsep_colcrsfrainbow.sep Brcwsel

AASPI File Type : |cmp_gathers
*Unigue Project Name: Iamatitlan 4
Suffix: [10x10 5

Velocity Gecmetryl

Minimum Velocity (m/s): |1oou

Maximum Velocity (m/s): I?OOU

Velocity Increment (m/s): |3o

Half Block Length (s): I0.0E

Executel

|(c} 2008-2014 AASPI - The University of Oklahoma
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Select (1) Browse and input the super gather of the reverse normal moveout prestack seismic
data, which in this example is amatitlan_super_gather_10X10.H. Next, select (2) Browse and
locate the semblance file previously generated in program semblance velocity scan, in our
example semblance_amatitlan_10X10.H. The (3) color bar will be automatically set as
‘rainbow’. The output velocity file name will concatenate the (4) unique project name and (5)
suffix to create an ASCII file called ‘velocity_amatitlan_10X10.txt’. The Velocity tab and
Geometry tab can show you previously selected parameters for QC but cannot be changed in
this window. By clicking Execute another GUI, Basemap Application, will appear.

Interactive Basemap Application

LINE A
< CDP CDP > 1
LINE V

Current CDP No:  [10657

Current Line No: 4206 2 |

Go
| e | o |

Figure 4.

Using the Basemap Application the user can now select a CDP and Line intersection, display the
subsequent semblance panel and pick velocities of that intersection. To do this: (1) Click the
“CDP” or “Line” button to move the velocity analysis location (yellow circle). Alternatively, you
can move the yellow circle to a specific location by (2) filling in the “Current CDP No” and
“Current Line No”. When you are ready to pick velocities, (3) click “PICK” to start the velocity
analysis in the next GUI. The seismic gather and semblance windows will show up together.
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Seismic Gather of user-defined CDP No. and Line No.:

IVA - 2D Display

Inline No. = 4206, Xline No. = 10657

|_ Trace No. !
1 15 30 45
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00

€Lo
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001

0s'1

Ll

P Positive
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Figure 5.

Semblance display of user-defined CDP No. and Line No.:

Semblance Frame

T\ax AMP

Inline = 4206, Xline = 10657 AL
Velecity (m/s) 01 | 0532528
1000 2000 3000 4000 5000 6000
=} || | g |
8 APPLY | CLEAR |

=S

Mute Criterion: I 15

Mute Option: ¥

APPLY NMO | I

00

cLo

1
- =
= B SAVEl EXIT |
by
Lh
g
o
L
H
| S —

Figure 6.

The (1) amplitude threshold can be changed to increase visibility of the semblance gather.
After clicking “APPLY” the changes will be made on the gather. If you want the software to
auto-scale the amplitude, (2) click “CLEAR”.
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Semblance Frame
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8 APPLY | CLEAR

/

00

Mute Criterion: I 1,5&l 2
Mute Option: ¥
APPLY NMO 4
J |
SAVE | EXIT | :::l

cLo

(s} oury,

ool

0g'1

el

Figure 7.

(1) To begin picking, place your mouse on the semblance panel and LEFT click. A white square
will appear in the semblance display. Repeat this for as many locations as seen necessary. The
results will be the white velocity curve connecting your semblance picks. If we want to remove
an erroneous pick, put the mouse near it and RIGHT click.

A stretch mute can be applied by selecting (2) “Mute Criterion” parameter. We have decided
that 1.5 appears adequate for our gather. To apply the mute (3) place a checkmark in the
“Mute Option” and click (4) “APPLY NMO”. A new window will appear showing the NMO
corrected gather with your velocity picks applied.
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Display of NMO corrected gather with (Left) no mute applied and (Right) with a mute applied:

IVA - NMO Display

IVA - NMO Display

000

sLo 0s'0

(s) gy,

oot

os'1

st

Inline = 4206,

15

30

Xline = 10657
Trace No.

45

60 1 15

Positive

sLo 0s°0 sTO0 000

(=) smny,

oot

st

Inline = 4206, Xline =
Trace No.

30

10657

45

Positive

Figure 8.

Once you have inspected and are satisfied with the NMO result, (5) click “SAVE” and “EXIT” to
close the semblance window and save you picks into an ASCII velocity pick file.

Let’s examine the ASCII format velocity pick file:

K lin8212@opal:/raid3/1lin8212/projects/30_final_project

Bl Tl i
B!l )
b ol
TP W
TP W
Bl Tl i
SN
TP W
TP W
SPWEF W
b U Tl
Bl Tl i
Bl Tl i
b " el
TP W
TP W
Bl Tl i
SPWEF W
b U Tl
Bl Tl i
Bl Tl i

[1] 27850

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

lin8212
lin8212
ling212
ling212
lin8212
lin8212
ling212
lin8212
lin8212
ling212
ling212
lin8212
lin8212
ling212
ling212
lin8212
lin8212
ling212
ling212
ling212
1 linB212

ling212
aaspi

ling2i2
ling212
ling212
ling212
ling212
ling212
ling212
ling2i2
ling212
ling212
ling212
aaspl

ling212
ling212
ling212
ling2i2
ling212
ling212
ling212

738
741
15
440
44K
204K
354
207
402
256
118K
7.9
1,1K
213
198
224
118K
256
11K
11K
13K

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul

3 15:43
3 16:13
317:18
10 12152
10 12:53
10 12:06
10 13:17
10 13:18
10 15:18
10 13:18
10 1218
10 13:18
10 1518

2014
2014
2014
2014
2014
2014
2014
2014

zemblance_amation_Ok.H
zemblance_amatitlan_OK,H
velocity_a_
asspiviewsr_prestack.parmns
aazpi_asspiviewsr_prestack,out
zemb,bin

iva_basenap,parms
iva_read_gather_semblance, parmnz
iva_dizp_semb,parms
iva_20_display,parms

gather  bin
aazpi_iva_read_semb,out
aazpi_iva_20_display,out
velocity_amatitlan_OK,txt
velocity_temp,txt
iva_2term_nmo_correction, parms
rmmo_corrected_Zterm,bin
iva_nmo_dizplay,parmns
aazpi_iva_nmo_display,out
aazpi_iva_20_nmo_corr, out
aazpi_iva_dizp_semb,out

inf2128opal: fraids/1ind212/projects/3D_final_project$ [

linBH 2 Bopal ; Araids/ 1indH 2/projects/3D_final_project$ gedit welocity_amatitlan_OK,.txt &
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To open the file type gedit “velocity_amatitlan_10X10.txt” into the xterm window. A document
will appear with your velocity picks :

File Edit WView Documents

B.& &

MNew Open Save Print

Search Tools Help

|| velocity amatitlan_10X10.txt #

f126 10637 16

0.024221 1707.021729
0.217993 1707.021729
0.446367 1697.336548
0.861592 1832, 929810
1.0609204 2104, 116211

1. 5989619 @, 581055
4126 1P 10

@, 624 637, 65136
| 0.23 1677, 9660
0.446367 1687, 651367
0, 830450 1784, 503662
1.038062 2016, 945219
1280277 2278.450439
1.494810 2481, 346332
1.737024 2627, 118652
1.916955 2801.452881
1.975779 2830, 508545
4126 10657 &

0, 038062 1590, 799072
0,352941 1571.428589
()| 0.792388 1755.447998
0, 968858 1997, 578735
1.314879 2462, 465727
1.567474 2675, 544922
1.823529 2946.731445
1.982659 3004, 342773
4126 10657 &

0, 038062 1590, 799072
0,352941 1571.428589
0, 792388 1755.447993
0, 968858 1997, 578735
1.314879 2462, 465727
1.567474 2675, 544922
1.823529 2946.731445
1.982659 3004, 342773
4126 10657 &

0, 0276582 1629, 540039
3,3494581 1648, 910400
0, 771626 1736, 077515
[, 986159 1958, 837769
1.176471 2162, 227539
1.491350 2569, 007324
1.833910 2927360840
1.979239 3053, 268799
A13E_1AEET =

Plain Text %  Tab Width: &

Ln 1, Coll
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The value of “5000” indicated the line no; “10000” indicated the CDP no; and “9” indicated by
arrow 3 is the number of picked time — velocity pairs. (4) The first column is the time of the
pairs, and (5) the second column is the velocity of the pairs.

— : i _
ey W e ]

Base Map

Current CDP No 10667
Current Line No: 4206

Figure 9.

Returning to the base map, (1) the green analysis point shows that it has been picked, (2) the
yellow analysis point now is active, and (3) the red analysis points are currently unpicked. You
can continue to navigate through the basemap until all or an adequate number of semblances
are picked, where you can then move on to velocity interpolation

Program Velocity Interpolation

Once we have finished picking a grid of semblance panels, we need to interpolate them to
generate a 3D velocity model. Select, program Velocity Interpolation, the third utility on the
IVA utility. You can also initiate it by typing aaspi_iva_velocity_interpolate on the terminal
window (see next page).
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K AASPI - Interactive Velocity Analysis (Release Date: February 4, 2013)

|| Eile  AASPI_Utilities Help

VA Precompute Semblance Computes Semblance which will be used in Interative Velocity Analysis

IVA Precompute Velocity Semblance |

Main Interative Velocity Analysis Uitility

Interactive Velocity Analyis |

Velocity Interpolation (required for Prestack time migration)

I Velocity Interpolation |<:|

The following GUI appears:
[ (}( IVA - Interpolation EEE'

JJ File Help

Interactive Velocity Analysis - Interpolation

Input Picked Velocity File Name (* *): IIocity_amatitlan_lD}{lD.txt Brawsel '

*Unigue Project Name: Iamatitlan
Suffix: |1ox10
Parameters
Minimum Scan Velocity (m/s): |1c|c|c|
Maximum Radius: IBDD
sigma_h: IED 3
sigma_z: I-ﬂ 4
nlag_h: IBD 5
nlag_z: |5
6
h_sm_r: |2
8
|Ec}l 2008-2014 AASPI - The University of Oklahoma Execute

Select (1) Browse and input the *.txt file with your velocity picks. Next assign a Unique Project
Name and Suffix. Add the (2) Minimum Scan Velocity to be the same value as used in the
previous programs. Next, infill the (3) Maximum Radius, which is the radius for searching for
picked velocities. The (4) sigma_h and (5) sigma_z define the half-length for a Gaussian filter in

Attribute-Assisted Seismic Processing and Interpretation 18 October 2019 Page 22



Prestack Data Conditioning IVA — Programs aaspi_iva

the horizontal and vertical directions, respectively. The (6) nlag_h and (7) nlag_z are the
number of lag steps in the horizontal and vertical direction, respectively. Finally, (8) the h_sm_r
is a smoothing operator in the horizontal direction. Upon filling the interpolation parameters
select Execute.

To display your 3D velocity field, open the AASPI QC Plotting under the Post Stack Utilities tab.
Select Browse and find your interpolated velocity field. Then select Execute to obtain the
following velocity panels.

Date: July 13, 2014)

JJ File VWolumetric Attributes Formation attributes Display Tools Other Utilities  Set AASPI Default Parameters Help

AASPI to SEGY
format conwversion
{multiple files)

AASPIl to SEGY _
format conversion AASPI QC Plotting
(single file)

AASPI
Prestack Utilities

SEGY to AASPI

format conversion AASPI Workflows

‘ AASPI QC Plotting - A guick tool to display AASPI-fromat attribute volumes

AASPI format input file name (* H): IaIJaroject,fAmatitIan_Stack_workﬂow.H Brawsel

Colorbar file name: Irainbow.sep Brawsel

Enter plot title: |3D Velocity Data

Plot section: Inline | ||
Minimum Time/ Depth: ICI

Maximum Time/ Depth: |2

Time/Depth Increment: ICI.CICIZ

Minimurm CDP: |999?

Maximum CDP: [11253

CDP Increment: |1 |
Minimum Inline: |4126 \
Maximum Inline: |51}'6

Inline Increment: IlCI

Gain panel: all —

Reverse x-axis?

Kl

Reverse y-axis? (Default is positive down) auto —

Want scale bar? ul —
Auto - Scaling? Auto-Scale |

|| Min Amplitude - IU
Max Amplitude : |4243.46

All positive?

Executel

Kl

|(c} 2008-2014 AASPI - The University of Oklahoma
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The following GUI will appear:

! O] - Plot (temp_crop_r =B
| ) | e I I ) |

3D Velocity Model
Line no.=4716 (Panel=60)

o
10000 10200 10400 10600 10800 11000 11200
CDP no.

Figure 10. 3D Velocity Filed

The end result is a new 3D velocity model which can now be used for a prestack migration.
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