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0.0 Installing SeisOpt @2D

Begin the installation of SeisOpt @2D by inserting the installation CD into the CD drive. The install
process should start automatically. If it does not, you can go to the CD drive and click on the
Setup.exe file, which has the icon, shown in Figure 1la

Figure la: Setup.exeicon. Click thisto start theinstallation, if it doesnot start automatically on
insertion of theinstall CD into the CD drive.

When the install is complete, a ““Setup Complete’” window will pop open. Select ‘Yes, Launch the
program file’ and then click 'Finish' to complete the installation procedure (Figure 1b). Ignore the
message that appears (Figure 1c¢) and click ‘OK”.

Setup Complete

Setup has finizhed copying files to wour computer.
Setup will now launch the pragram. Select vour option below.

[T Yes. | want to view the README File

¥ “es, Launch the program file

Click Finish to complete S etup.

< Back I Finizh I

Figure 1b: Select ‘Yes, launch the program file’ and then click on ‘Finish’ to complete the installation.

e x

\il) Unable ta copey file From Cy0phim 2000 Crypsery exe o O W INDOW S system 32 Crypsery, exe,

Reason: The process cannot access the file because it is being used byw another process,

Figure 1c: Ignorethe message and click ‘OK”.

The README file gives you directions on how to obtain your license from Optim to run SeisOpt
@2D. The installation directory is C:\Optim\2Dv50\. A successful installation will create a SeisOpt
@2D desktop icon as shown in Figure 1d.
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o,
Figure 1d Desktop icon for SeisOpt@2D

SeisOpt @2D is protected either by encryption software or by a USB dongle.

To authorize the software protected version, do the following:

1.
2.

3.

Click on either the SeisOpt @2D icon on the desktop.

When the license configuration window appears (Figure 1€), a Site Code should be displayed, as
shown in Figure le. If not, click the ‘Display Site Code’ button.

Send this site code to Optim, by email (support@optimsoftware.com). This same Site Code will
reappear each time the license configuration window is opened until a Site Key is entered.

Upon receiving your Site Code, Optim will generate a Site Key and send it to you. Enter this
Site Key in the blank line below the site code, and click ‘Validate’.

Each time you run SeisOpt @2D, a window briefly appears (Figure 1f) describing the status of
the license, then closes, and the program starts. DO NOT hit ENTER/ RETURN when this
window appears.

SeisOpt @2D will not run on any other computer, without obtaining another Site Key or without
performing the license transfer as described in Section 9.2

& SeisOpt @2D ¥5.0 - License Configuratio - =] =]

Program License Help

Program not authorized

Site Code: DFO7F AC39 5567 D7ED 56

Site Kew ||

Se1sOpt (@2D v5.0 |
Automatic refraction velocity estimation modile
The license for this program is noet currently authorized. Ifyou
have paid for alicense, follow the instractions below:
1.Ifthe Site Code does not appear abowve, click on the Display
Site Code' button,
2. 3end thiz site code that appears, along with your compaty
name to:
Optim, Inc, |
phone: (775)784-6613
fax: (775)7TH4-1833
fiware com ;I

Figure 1e: Email the ‘Site Code to support@optimsoftware.com and a ‘Site Key” will be returned.
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SeisOpt @2D V5.0

Linlirnited license

Press <Enter> to configure your license.
Figure 1f: License check window appear s each time SeisOpt @2D isrun.

To authorize the USB dongle protected version, do the following:

1. Inaddition to the desktop icon, another a “Chsetup” icon will be placed on the desktop

2. Click on the “CbSsetup” icon.

3. Follow the steps to install the CB drivers and update Windows registry. Make sure you
choose USB for the type of dongle key (should be the default setting).

4. Now insert the provided USB dongle into the USB port.

5. The PC or laptop should detect the new hardware, and a Wizard will open up that will update
the drivers.

1.0 SeisOpt @2D Overview

SeisOpt @2D is an automatic refraction interpretation package that contains modules for performing
velocity optimization and visualization, virtual survey design and output report quality images.
Seisopt@2D is the Graphical User Interface to the suite of modules for performing the velocity
model optimization and visualization, interactive seismic survey design, and outputting postscript
images of the results for printing.

SeisOpt@2D uses only the first-arrival travel times and the survey geometry to derive subsurface
velocity information. For this reason, accurate picks are important. It uses a nonlinear optimization
technique called adaptive smulated annealing and it involves forward modeling. Test velocity
models are created, through which travel times are calculated. These calculated travel times are
compared with the observed data. Testing every possible velocity model would take far too long, so
SeisOpt@2D uses Optim’s proprietary agorithm (visit 'www.optimsoftware.com to view and
download peer-reviewed references) to search through only a small percentage of the many possible
models, yet still find the best model. It is called an optimization because the discrepancy, or error,
between the calculated and observed travel times is optimized. In this case the optimal solution is
the velocity model with the minimum travel-time error.

Within SeisOpt@2D, the velocity models are represented as discrete square or rectangular cells.
The term resolution is used to refer to the relative number of cells used to represent a given model.
A low- resolution model would have a relatively low number of large cells, compared to a high-
resolution model, which would be comprised of alarge number of small cells. In SeisOpt@2D, the
resolution can be adjusted. In general, the factors that determine the appropriate resolution are the
receiver spacing and the size of the target subsurface features. SeisOpt@2D comes with severa
preset resolutions that are based on the receiver spacing of the current data set. Optionally, any
resolution can be specified. However, increasing the resolution beyond the highest preset can cause
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artifacts, or false velocity features, in the final velocity model. Running the optimization on the
same data with different resolutions and with different depth ranges at the same resolution of the
velocity model can increase confidence in the results. Features that are present in models with
different resolutions can be assumed to be real with much greater confidence.

For each velocity model optimization, SeisOpt@2D produces a file showing the number of times
each cell in the model was sampled. This determines which parts of the velocity model are actually
controlled by the data. Any gaps in the sampling at the end of the model correspond to
unconstrained areas of the velocity model. Therefore, this sampling information should be
considered before interpreting the optimized velocity model.

1.1 Why Use SeisOpt @2D?

SeisOpt @2D is refraction velocity optimization software. The only input it requires is the first
arrival picks and array geometry, making it an ideal tool to use in an area where very little
information is available about the subsurface velocity structure. It can handle irregular topography
and does not require any elevation correction of the data before analyses. SeisOpt does not require
constant user interaction and can be set up to run several jobs in batches (see Section 4.6). This leads
to savings in time and money during processing. SeisOpt @2D predicts subsurface morphology,
maps strong lateral velocity variations, outputs a map of the subsurface ray coverage, contains tools
to visualize and analyze the results, quantitatively compare the data (picks) and model, and
interactively or automatically optimize the array geometry for sampling the desired subsurface
target. If used in the field during data acquisition, SeisOpt @2D can lead to savings by enabling the
user to determine if they are sampling to desired target depths and thus avoid costly redeployment
costs. Its MakeEPS™ module allows the user to manipulate the output images and produce report
quality color output. The files can be imported into drawing programs like Adobe Illustrator and
Corel Draw (7.0 or less) or viewed and printed using the freeware programs GhostScript and

produces ASCII files of the velocity models and ‘blanking’ files that can be imported into
contouring programs like Surfer (Section 7.3). The “tuning” module can be used to fine-tune the
final optimized velocity model as desired (see Section 8.0).

1.1.1 Capabilities of SeisOpt @2D

SeisOpt @2D will allow you to process up to 28 shots and unlimited receivers, deployed along the
surface. It is possible to increase your capabilities for processing seismic data, beyond 28 shots, by
either getting SeisOpt® Pro™,

Use SeisOpt @2D if you need to:

Process up to 28 shots and unlimited number of receivers deployed along the surface
Interactively and automatically design your survey, in the field or in the office

Make report quality output

Tune and build models, for analysis or bidding

Set velocity limitsto constrain your model

Re-optimize models and increase resolution

Determine velocities over length of entire line, including underneath offend shots
Export ASCII velocity values for import into contouring programs like Surfer™
Determine interface boundaries through the gradient model
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1.1.2 Upgrade featuresfor SeisOpt @2D v5.0
SeisOpt @2D v5.0 contains the following upgrade features:

e Faster optimization scheme: Implementation of adaptive ssimulated annealing that leads to
faster convergence of the optimization process. For similar data sets the new optimization
schemeis at least twice as fast as the one used in earlier versions.

e Advanced fine-tuning features. Version 5.0 allows user to draw polygons of any shape and
change the velocity within it. In addition to the gradient and constant velocity changes, the
velocities within the area can also be averaged. This enables smoothing of isolated high or
low velocity cells within the model.

e Variable grid optimization: The new version allows the user to re-run the fina optimized
model using a variable grid mesh. The user needs to first run the model using a uniform grid
and then use that as an input to a variable grid run, where the grid sizes can change either
horizontally or in depth. This feature is useful when dealing with long source-receiver offsets
for off-end shots or for increasing the resolution (number of grids) at shallow depths.

e Editing Pickfiles: The Pickfile produced from an optimization run can be loaded into the
‘Pickfile’ display and bad picks either deleted or moved to their correct position. The edits
are recorded and new input files (rec, obs, and src files) are created that can be used for a
new run.

e MakeEPS module upgrade: The user can specify velocity ranges when now creating
encapsulated PostScript (EPS) images of the velocity models using the MakeEPS module.
The resulting model will have specific colors assigned to specific velocity ranges, thus
creating alayered model effect.

e Make JPEG: The ‘Make JPEG’ button on each of the Velfile, Hitfile, Pickfile and Surveyfile
displays allows the user to create JPEG images of the displayed files directly.

1.2 Thingsto Remember When Using SeisOpt @2D

The speed of processing data using SeisOpt @2D is proportional to the speed of the processor in the
user's computer. It is highly recommended that the software be installed on a computer having at
least a Pentium |11 processor, or its equivalent. The speed of processing is also proportiona to the
size of the velocity model and the number of sources in the survey. The model size is determined by
the following factors: resolution setting (Higher the resolution, smaller the grid spacing, and hence,
larger the model) and length of the seismic array (longer the array, larger the model). The software
produces the best results when run at the ‘High’ or ‘Highest’ resolution settings. These factors make
it practical to use SeisOpt @2D for processing data from surveys containing up to 28 shots,
depending on user tolerance. Sampling density is another important factor that controls the
robustness of the results obtained from SeisOpt @2D. Increasing the number of sources and
receivers will result in better the sampling and thus better the result. As arule of thumb, the software
resolves structures with dimensions about half the receiver spacing, but this can vary depending on
the presence or absence of strong lateral and vertical velocity variations. SeisOpt @2D, unlike
traditional refraction software, images velocity gradients in the subsurface. The software will
introduce an appropriate gradient between horizons defined by discrete velocities. The interface
between layers is the depth at which the gradient change is the steepest. In general, this will be
shallower than the actual depth at which the layer velocity is encountered in the SeisOpt @2D
image. This should be taken into account when comparing @2D results with results from methods
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that produce ‘‘layer’ models. For example, the interface between layers that have velocities of 500
ft/s and 2000 ft/s, will not be at 2000 ft/s, but rather shallower where velocities are about 1,250-
1,500 ft/s. As often the case in reality SeisOpt @2D reveals subsurface velocities as gradients and
not solid layers. The software allows the user to compute the depth (or elevation) at which the
interfaces between layers occur. Given the layer velocities, the ‘DetLayer’ (Section 6.0) module will
compute the interface depth between each pair of layers. This can then be plotted on top of the
velocity model using the ‘MakeEPS’ module or using Surfer™,

1.3 Optimal Survey Parameters

As described in the above section, SeisOpt @2D produces the best results when the sampling density
of the subsurface is high. As a rule of thumb, the software, when run at high or highest resolution
setting, can resolve structures that have dimensions of about half the receiver (geophone) spacing.
For resolving depths accurately, there must be at least 7 to 10 grids (or cells) to the estimated target
depth. For example, if the estimated depth to basement is 10 m, SeisOpt @2D must be run with a
grid spacing of 1m, which means that the receiver spacing must be about 2 m. More the number of
sources within the receiver array, better the model. A minimum of 7 sources is recommended for
high quality results.

2.0 Input Data Format

The input for SeisOpt@2D must be in a certain format and they can be created by:
e Using SeisOptPicker™

e Conversion Programs

e Manualy

2.1 Using SeisOptPicker to generate SeisOpt@2D input

SeisOptPicker is Optim's automatic and manual first-break picking module. It can read in field data
recorded in several formats like SEG-Y, SEG-2, SEG-D, and ABEM Terraloc and perform an
automatic or manual first break picking. In addition, it has modules for geometry entry, header
manipulation, filtering and AGC, and creating report quality output files. The user can view, edit and
export the picks, along with the survey information, to files that can directly read into SeisOpt @2D.
Contact Optim for more information about this module.

2.2 Using a conversion program to gener ate SeisOpt@2D input

Programs to convert the output from some picking programs into the format required by
SeisOpt@2D are available. The graphical user interfaces includes the following programs for
extracting input files needed for SeisOpt @2D from the following common picking modules (Figure
2):

e sip2opt: Extractsinput files for SeisOpt @2D from .SIP files
NOTE: There are several flavors of SIP files that are written out depending on the SIPx edit
file you use. So, when using sip2opt please review the “src” and “rec” filesthat are written out.
Make sure the sour ce and receiver coordinates match the original. If not, send the *.sip fileto
support@optimsoftware.com and you will be sent the proper sip2opt conversion program.

e vs2opt: Extractsinput files for SeisOpt @2D from ViewSeis .PRN files
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e grm2opt: Extractsinput files for SeisOpt @2D from Gremix GRM files

e imager2opt: Extractsinput files for SeisOpt @2D from Seisimager output files

e terra2opt, a conversion program that converts ABEM Terradoc MK6 * fir files, is aso
provided, but not included as part of the graphical interface. To use this, the user has to open
up an MS-DOS window and type terra2opt.

To use any one of the above conversion programs, click on the appropriate button. A dialog window,
with a ‘Browse’ button will open up. Choose the appropriate input file (.SIP, .GRM or .PRN file).
And click OK to execute the conversion. The ‘Progress Window’ will indicate the location of the
three input files needed to run SeisOpt @2D. It will be written to the directory that contained the
input (.SIP, .GRM. or .PRN) file. Also the parameter file called riotsinput (see Section 4.1), which
can be read in modified using ‘RIOTS Settings’ (see Section 4.1), will be written to the SeisOpt
install directory.

2.3 Format of input datafiles

The input to SeisOpt@2D consists of 3 ASCII (text) files. One contains the source location
information, one contains the receiver location information, and one contains the first-arrival pick
times. The format of these filesis as follows. If you have used a conversion program to generate
these files, they should already be in the correct format. If you are creating these files manually,
follow the specifications exactly.

The source information file has three columns separated by white space
Column 1. Relative or absolute distance of each source along the horizontal direction in physical
units (ft, m, and km). These can be either distance measured along the ground (tape measure) or
projected horizontal distances that take into account the elevation aong the profile. The appropriate
option should be chosen in the ‘RIOTS Settings’ window. Column 2: Elevation (z) of each source in
physical units. Note that elevation decreases with depth. The top of the model has to have the
maximum elevation. Column 3: Number of picks (or number of recording receivers) associated with
each source.

The recelver information file has two columns that should be separated by white space:
Columnl: Relative or absolute Distance of each receiver in the X (horizontal) direction in physica
units (ft, m, and km). These can be either distance measured along the ground (tape measure) or
projected horizontal distances that take into account the elevation aong the profile. The appropriate
option should be chosen in the ‘RIOTS Settings’ window. They should be consisted with units
entered in the source information file. Column 2: Elevation of receivers (geophones) in the same
units as above. Note that elevation decreases with depth. The top of the model has to have the
maximum elevation.

The number of entries in this file must equal the sum of the entries in the 3 column of the source
information file. That is, for each source, one must enter the co-ordinates of al the recording
receivers (there must be a pick associated with it), even if receivers repeat from one source to the
next.

The pick times (observations) file consists of one column, with one pick on each line. These times
can be in seconds or milliseconds (specify the units in the input settings file, Section 4.1). The
number of entries in this file should be the same as the number of entries in the receiver
information file.
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Important: The units and order of the information in each file must be consistent between all files.
The units must be specified in the input settings file (Section 4.1). The order of the pick times must
follow the order of the receiver locationsin the receiver file, and these, in turn, must follow the order
of the sources in the source file. For the input to be consistent, the sum of the numbers of picks (or
recording receivers) per source (the 3" column of the source file) must be the same as the total
number of receiversin the receiver file and the total number of picksin the pick file.

3.0 The SeisOpt@2D User Interface

Double-clicking on the SeisOpt@2D desktop icon (Figure 1) brings up the SeisOpt@2D user
interface (Figure 2c). But before this, a browse window comes up (Figure 2a) alows user to load in
the three input files (obs, rec, src). This feature is for editing the Pickfiles generated from the
optimization run (Section 5.3.3.2). If Pickfiles are not going to be edited (as would be the case when
making the first run), simple click “Cancel”. Window shown in Figure 2b appears. Click “OK”. And
the main graphical user interface shown in Figure 2c opens up. The main display window is blank,
showing the phrase ‘No data’, until files from a velocity optimization are read in and displayed.

It includes buttons for velocity optimization (red ‘RIOTS’ button), setting the input parameter file
for running RIOTS (‘RIOTS Settings’), calculating layer interfaces given the layer velocities (green
‘DetLayer’ button), setting up batch file for batch processing (‘Set up Batch File’ and the red ‘Run
RIOTS Batch File’ button), button for making encapsulated PostScript (EPS) files (‘MakeEPS’), and
buttons for converting output files from SIP, GREMIX, and ViewSeis to input for SeisOpt @2D. In
addition it has buttons for screen dump (‘Make JPEG’) and tuning the velocity model (see Section
8.0).

i please select the 0BS, REC, and SRC files il
Look In: |3 demo | || |2 |3 [e8]E=
|__°“| demo3_obs |j| hitvalues_1 |j| risdinput_1
D demo3_rec D model_1.hin D Surveyfile_1
B demo3_src D Pickfile_1 D v.hinal_1
[ elev_1.bin [ plotinput_1 [ vetfile_1
[ Errorfile_1 [ postingfile_1.txt [ velplot_1
[ Hitfile_1 [ riotsinput_1 [} VelSurveyfile_1
[ hitplot_1 [(yriotsmsg_1 [} velvalues_1
File Hame: ||
Files of Type: |All Files -

Open Cancel

Figure 2a: Browse window that allows user to read in theinput filesfor SeisOpt @2D runs. Thefiles
need to be selected only if the Pickfiles are going to be edited. If not click “Cancel” and the window
shown in Figure 2b will appear.
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x

& The pickfile Pickfile will not be modifiable

OK

Figure 2b: Click ‘OK” if the Pickfiles are not going to be modified.
& SeisOpt{tm) @2D{r) ¥v5.0, Copyright {c) Optim,Inc., 2006 ) - |EI|5|

IVeIﬂIe "I
Load Layers | Clear Layers | Dimensian Chnuserl Color Densiw|r-na}<imum j
1.00007
—
00615
Tune Box 0530 I
Satyel i LEGEMD

B 0.
Gradient 1 .

Auerage Cells

Mo datal

Layer Select ) J—

Movellp

howeDnen
Change Yel
Make JPEG

DDDDD T T T T T T T T T 1 ;
0.0000 1.000 s

RIOTS Settings akeEFS I Convert SIP Comvert ViewSeis
Convert GREM files Convert Seisimadger Zoom Box Zoom 1:1 Zoom n Zoom Qut
faxll  Go | == | Resetl Settings | Set up Batch File |— Contact us | Quitl

Figure 2c: SeisOpt@2D user interface

4.0 Invoking RIOTS, the Velocity Optimization Module

The velocity optimization module is named RIOTS", for Refraction Inversion OpTimization. The
first step in the velocity model optimization is setting up the input parameters. To do this, click on
the 'RIOTS Settings button. This brings up the Riots Settings window, shown in Figure 3. If using
a conversion program provided by Optim to convert output from a picking program to SeisOpt@2D
format, see the Section 2.1. The conversion program will set these values automatically. Make sure
to copy the file ‘riotsinput’ produced by the conversion program to the install directory
(C:\Optim\2Dv50).

4.1 RIOTS input parameters: theriotsinput file produced by ‘RIOTS Settings’ window

Autocal: This check box toggles between manual and automatic selection of the resolution
parameter. When this box is checked, then autocal is on and there are 5 preset levels of resolution to
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choose from (see ‘Resolution’ below). When autocal is off, nx, nz, and h must be set manually (see
'nx, nz, h' below for details).

Units: Choose between feet, meters, or kilometers from this pull-down menu for the distance units.
These units should match the units used in the input files.

Time Units: Choose between seconds and milliseconds from this pull-down menu for the units of
the picks in the pick file.

Source file: Enter the name of the source information input file, including the path, or click
‘Browse...” to find thefile.

Recelver’sfile: Enter the name of the receiver information file, including the path.
Picksfile: Enter the name of the first arrival time picksfile, including the path.

Resolution: This pull-down menu is active when autocal is on. Select between the 5 preset
resolutions. The following preset resolutions are based on the receiver spacing of the input data:

Highest : hx = 0.375 * receiver spacing

hz = 0.1875 * receiver spacing
High :hx=hz=0.375 * receiver spacing
Med :hx=hz= 0.5 * receiver spacing
Low :hx=hz=1.0* receiver spacing
Lowest : hx = hz = 2.0 * receiver spacing

nx, nz, hx,hz: These values are for manually selecting the model resolution, and become active
when autocal is off. nx is the number of cells in the horizontal direction, and nz is the number of
cellsin depth. hx and hz is the dimension of the grids in horizontal (x) and vertical (z) direction,
respectively, in physical coordinates (ft, m, or km - whichever units are selected in the units pull-
down menu). Do not attempt to set these manually before running RIOTS at least once with autocal
on, to determine the approximate range of appropriate values. See Section 4.4 for a description of
this procedure.

Horizontal Distance: Select this option if the input source and receiver distances are horizontal
distances. De-select (uncheck the box) this if the input distances are those measured along the
ground and have NOT been converted (projected) to horizontal distances.

Set velocity bounds: Select this if you want to set the velocity limits for the RIOTS run. If not
selected, the default velocity limits will be used.

Max. Velocity: Enter value for the desired maximum velocity during the RIOTS run. Thisis active
only when the “Set velocity bounds’ option is selected.

Min. Velocity: Enter value for the desired minimum velocity during the RIOTS run. This is active
only when the *Set velocity bounds’ option is selected.

Sour ce count: The number of sourcesin the source input file.
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Pick count: The total number of first arrival time picks.

i RIOTS Settings
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Figure 3: ‘RIOTS Settings’ window. Clicking ‘OK” producesriotsinput - the input parameter fileto
run RIOTS

Output directory: Enter the path where output files from the optimization should be written.

Output extension: This value (or character string) is appended to the end of the optimization output
file names. The purpose of this extension is to distinguish between the results from different runs.
The default extension is atimestamp, but it can be set to anything. If thisfield isblank, 0 isused for
the extension. Note that the extensions will be of the form ©_[extension]’.

Set iterations. Choose this option, when you re-run the model after ‘tuning’. You can set the
maximum number of iterations for the RIOTS run.

Max. Iteration: Set the maximum number of iterations for the RIOTS run, if ‘Set iterations’ option
(above) is selected. It should be an integer value and it is strongly recommended that this be used
only when re-running RIOTS after tuning the model or with an input velocity model.
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Restart: If this option is selected, one can re-run RIOTS with an input velocity model produced
from a previous run or created by the user after tuning. If not selected, RIOTS runs with the default
constant velocity input model.

Input v.final file: The name of the ASCII velocity file used by SeisOpt@2D during aRIOTS re-run.
If the ‘Restart’ option (above) is selected, RIOTS reads in the velocity model contained in thisfile. If
the velocity model is not in the installation folder (C:\Optim\2Dv50\) and is not called v.fina, use
the ‘Browse’ button and select the appropriate ‘v.final’ file. Thisfile is also used during the 'tuning'
process (see Section 8.0).

Input velplot file: The name of the ‘velplot’ velocity file used by SeisOpt@2D during aRIOTS run.
If the ‘Restart’ option is selected, RIOTS reads in the parameters contained in this file. If the velplot
file is not in the installation folder (C:\Optim\2Dv50\) and is not called velplot, use the ‘Browse’
button and select the appropriate velplot file. This file is also used during the ‘tuning' process (see
Section 8.0).

Dimension file: Thisfileis contains information on the variable grid created using the ‘Dimension
Chooser’ Module. The variable grid option is used for fine tuning a model run using uniform grid
layout. The user can interactively change the horizontal and vertical dimensions of the grids
anywhere within the model and re-run optimization using an input velocity model generated from
the uniform grid run.

Clicking ‘OK” in the ‘RIOTS Settings’ window saves the current settings of these parameters to a
file called riotsinput which is saved to the C:\Optim\2dv50\ folder. This file can also be manually
edited. The following list shows the contents of thisfile, for the ‘RIOTS settings’ window shown in
Figure 3:

uni t s=1

tunits=2

aut ocal =0

res=4

hdi st =0

setvel =0

nPi cks=120

nSour ces=5
obfil=C:\ Optim 2DV50\ deno\ L6_obs
srcfil=C\Optim 2DV50\ denp\ L6_src
recfil =C:\ Optim 2DV50\ demp\ L6_r ec
out di r=C:\ Opt i Ml 2DV50\ deno\

ext =1

setiter=0

restart=0

i nnpd=.\v. final

vi nnod=. \ vel pl ot

For the purposes of editing this file manually (instead of using ‘RIOTS Settings’ to do it), use the
following guide:

units; 1=ft, 2=meters, 3=km
tunits: 1=seconds, 2=milliseconds
autocal: 0= use presets, 1 = set manually
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res. 1to 5, where 1 = lowest, 5 = highest resolution

[if autocal = 1, replace res with nx,nz,h, each on a separate line; see above for details]
hdist: O=input distances are horizontal distances, =1 input distances are ground distances
setvel: O=use default velocity limits, 1=set velocity bounds

[if setvel=1, maxvel= maximum velocity in the model, minvel=minimum velocity]
nPicks: total number of time picks

nSources. number of sources

obfil: path and filename of pick timesinput file

srcfil: path and filename of source location input file

recfil: path and filename of receiver location input file

outdir: path of directory in which output from the optimization is to be written

ext: extension to append to output filenames. The extension will be of the form «_[ext]”
setiter: O=use default number of iterations, 1=set number of iterations

[if setiter=1, set maxiter=maximum number of iterations for RIOTS run]

restart: O=start with default constant velocity model, 1=restart with velocity model inmod]
inmod: name of ASCII velocity file (v.final). Useif restart chosen and in tuning (Section 8.0)
vinmod: name of ‘velplot’ file. Useif restart chosen

4.2 Starting the Optimization

Once the input parameters have been set in ‘RIOTS settings’, click the red ‘Run RIOTS’ button.
This starts the velocity optimization and brings up a window that keeps track of its progress.

£ Progress

13 [ES

RIOTS - Refraction Imversion and OpTimization Software
Part of SeisOpt @20 Yersion 5.0
Coapyright {c) Optim, Inc., 1998-2006
Yisit us at hitpaifwasaw. optimsoftware. com/f

For Support Contact suppor@optimsothware.com

e Auto Calculation of nx, nz and b =R
For manual entry, set autacal=1 in riotsinput and enter
values for nx, nZ and b hz or uncheck the Autocal boxin RIOTS Settings

Suggested grid spacing for max. resolution (res=5)=1.085951e+000 f

Maximum Ofset=69.605002 ft  Maximoum Dist=72.258301 1
FParameters used for this run are:
rx=Y0 nz=43 grid spacing thxhz) = 1.085951e+000, 1.085951e+000
Resaolution of this run is High (4)

uniform arid option specified
***This run of RIOTS may take at least 13 minutes =+
=**MOTE: Thig is an estimate of the lower hound =

End f Terminate process

Figure 4. Beginning of Progresswindow during a sample RIOTSrun
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Figure 4 shows a progress window for a sample run. Clicking on the ‘End / Terminate Process’
button will stop the optimization. In order to terminate the optimization after it has been running for
a while, it is best to use the ““Task Manager’’ (invoked by pressing Ctrl-Alt-Del) and choose the
process ‘riots’ for termination.

As RIOTS begins the optimization, it prints information regarding the resolution and the units of
both the time and distance information. Make sure they are correct. In the example above, ‘Autocal’
is on, and the resolution is set to the ‘High’ value. The nx, nz, hx, and hz values can be used to
determine appropriate values for manually setting the resolution (Section 4.4). As the optimization
progresses dots slowly appear across the screen. This means the program is running properly. After
about 30 seconds, an estimate of the total time running time of the optimization is displayed. As
mentioned in the previous Section, it is strongly recommended that, at first, RIOTS be run with the
default velocity bounds and for the default number of iterations. The velocity limits for the
optimization can be set if it is determined that the model produced from the optimization run is
vastly different the known maximum and minimum velocities expected in the region.

4.2.1 RIOTSrunningtime

The total time to complete an optimization run can vary widely because it depends on several
factors. These factors include the number of cells in the model, the number of sources (and to a
lesser extent the number of receivers), the number of iterations needed to converge on a solution, and
the processor-speed of the computer being used. The number of cells in the model is controlled by
the resolution, but since the resolution is based on the receiver spacing (unless manually chosen), the
relationship between the receiver spacing and the overall length of the survey will affect the total
number of cellsin the model. The resolution is the only factor affecting the running time under the
user's control. The number of sources is obviously determined by the survey specifications, and not
subject to change. The number of iterations of the optimization process is dependent on the behavior
of the travel-time errors for a particular model, and cannot be controlled by the user (the dots that
display during the optimization are related to the number of iterations). How fast a given computer
will perform a certain optimization, with all other variables fixed, depends mainly on the clock speed
of the processor (a number expressed in MHz). Therefore a Pentium-4 processor will complete the
optimization approximately twice as fast as a Pentium-3. We recommend using at least a Pentium-3,
but the only real drawback of using a slower processor is the increase in running time.

The estimate of the running time displayed in the progress window is designed to give the user an
estimate of the time to complete the optimization. The reason it is an estimate is because the number
of iterations required to converge is different for every model. If thistime is very large, and only a
preliminary result is needed, the optimization could be stopped and re-started with a lower
resolution. To give an idea of actual running times that can be expected, high resolution models with
about 100 time picks might take only a few minutes, while high resolution models with more than
1000 picks could take several hours.

When the optimization is finished, information appears regarding the results of the run, followed by
the word ‘Done’, as shown in Figure 5. This means the optimization has been completed
successfully.  The minimum and maximum velocities present in the final velocity model are
displayed. The resolution parameters are again displayed along with the least-square error between
the observed first arrival (picks) and times through the final, optimized velocity model. This
information is useful for quantitatively evaluating the nature of the fits and choosing the best model
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from several @2D runs, on the same data set (Section 4.5). Finaly, the location of the output filesis
given, along with the chosen output extension.

& Progress

= Thig run of RIOTS may take at least 13 minutes =
=**MOTE: Thig is an estimate of the lower hound =
Mearing completion..., iterations = 70533

hitgen: good = 120, total = 120, ratio 1.000

L2 |ES

Maximum velocity in model= 3078.036 s
Minirmurm velocity in model= 1044 507 fifs

Parameters used for this run were
ny=T0 nZ=43 hx=1.0855951e+000 hz=1.085951e+000 ft and High resaolution {res=4)

Least-square error hetween picks and calculated times
through the final model = 2 46785%9e-007 52

Your picks and fits are in milliseconds

Qutput files WITHOUT extension written to the directory from

wihich SeisOpt @20 was launched AMD

Dutput files WWITH extension _1 weritten to the directory CAOptiri2Cvadidemao
Thiz run of RIOTS took 8 minutes

Diane

Endr Terminate process |

Figure5: End of Progresswindow during a sample RIOTSrun

Once one RIOTS run is done, you can re-run it by using the ‘Restart’ option or run another run by
setting the velocity bounds and selecting the appropriate ‘v.final’ and ‘velplot’ files.

4.3 Output from RIOTS

Upon completion of the optimization, RIOTS writes out several files to the output directory
specified in RIOTS settings. Thefile extension chosen in RIOTS settings is appended to thefile
names listed below. SeisOpt@2D uses the first six files listed below for displaying the results of the
optimization. The rest are either ASCII text versions of the optimization output or for internal use
by SeisOpt@2D.

Vefile: Containsfinal velocity model.

Hitfilee Ray coverage of the final velocity model. It issimilar to the Velfile, but instead of velocity
values for each cell, it contains the number of times each cell was sampled. Areas that are not
sampled at all are unconstrained and zeroed out in the velocity model.

Pickfile: Contains the observed picks and the picks calculated from the final velocity model, for
visually inspecting the quality of the fit. The observed picks can be edited.

© Optim, Inc., 2006, wWww.optimsoftware,com Page 18 of 71



http://www.optimsoftware.com

Surveyfile: This file contains the Hitfile information, as well as the source and receiver geometry
for use with the interactive survey design feature of SeisOpt@2D.

VelSurveyfile: Itisthe same as Velfile, but with source and receiver location information as well.

Errorfile: Contains the least-square error between the picks and the first arrival times through the
models as a function of the iterations of the optimization process. The last value in this file is the
least-square error of the final velocity model. Lower this error, tighter the fit and, in general, better
the final velocity model.

riotsinput: This text file is created by riots settings, and contains al the parameters used in the
optimization.

riotsmsg: Contains the messages displayed in the progress window during the optimization process.
This file is overwritten out with the specified extension only to the output directory specified in
‘RIOTS Settings’.

velvalues: An ASCII (text) version of the final velocity model in 3-column format. (X, z, velocity).
This can be imported into contouring programs, like Surfer™, for rendering the results in a different
format.

hitvalues: An ASCII (text) version of the final hit count model in 3-column format. (X, z, hits). This
can be imported into contouring programs, like Surfer™, for rendering the results in a different
format.

velplot/hitplot: velocity and hit files used by the encapsulated PostScript (MakeEPS module) output
feature of SeisOpt@2D. Thisfileis also need when using the ‘restart’ option.

v.final: File used by SeisOpt@2D during the ‘restart” option. Changes to the velocity model during
g the tuning processis also saved in thisfile.

risdinput: File used by SeisOpt@2D during the interactive and automatic survey design process

plotinput: The EPS plotting module, MakeEPS™ uses this file to create encapsulated PostScript
files.

elev.bln: “Blanking file” containing the elevation coordinates. This file can be imported into
Surfer™ to draw the elevation profile on top of the velocity model.

model.bin: “Blanking file” containing the boundary of the velocity model . Importing this into
Surfer™ will zero out velocity values below the envelope of the ray coverage producing a plot
similar to that one created by the MakeEPS module.

postingfiletxt: File containing the shot and geophone locations and label. This file can aso be
imported into Surfer for labeling purposes.
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4.4 Procedurefor determining nx, nz, hx, and hz

If you want to set your own horizontal and vertical resolution (hx and hz) for the optimization
instead of choosing a preset option, uncheck the ‘Autocal’ button in ‘RIOTS Settings’ (see Section
4.1). Then, enter values in the spaces for nx, nz, hx and hz. The following procedure describes how
you determine these values:

Use L6 datafiles in the ‘demo’ folder as an example. In Figure 4, L6 was run with a pre-set ‘High’
resolution setting (res=4). From the progress window, one can see the values used by RIOTS for this
run are nx=70, nz=43, hx=1.085951 (feet), and hz=1.085951 (feet). Now, say you want to set the
resolution of your optimization (cell size) to hx=1 (feet) and hz=0.5 (feet). The nx you will need to
enter is determined by using the following formula:
nx = (integer) [(Maximum Distance)/hx ] + 3
where, Maximum Distance is the maximum length of the survey (end to end) and is written out in
the ‘Progress’ window or in the appropriate riotsmsg file, when RIOTS is run at any of the five
default resolution settings. For this example, nx for an optimization with cell size 1.0 (feet), will be:
nx = (integer)[72.258301/1.0] + 3=75
nx has to be an integer. So, if it is a floating point, make sure it is rounded off to the next highest
number.
To determine the value of nz, use the following formula
new nz = (old nz = old hz) / (new hz)
= (43 % 1.085951) /0.5
=93.39
This can be rounded to the next highest integer 93.

So the values you need to enter are nx=75, nz=93, hx=1.0, and hz=0.5. It is recommended that for a
data set, run the optimization at the lowest resolution to obtain the values of nx, nz, hx, and hz used
by RIOTS. Then use them to determine nx and nz for your choice of hx and hz.

If you are manually editing the riotsinput file, you need to set autocal=1, and replace res=[value]
parameter with four linesin the order nx=[value], nz=[value], hx=[value], hz=[val u€].

4.5 Getting the Best Results Using SeisOpt @2D

SeisOpt @2D is designed for velocity optimization with minimum user input and interaction.
Nevertheless, it is useful to remember a few tips to use it effectively and get the best possible
velocity model from your data.

In a refraction survey, it is hard to determine how deep the first-arrival rays penetrate before hand.
This is because the depth of penetration is a function of the source-receiver offset used during the
survey and the subsurface velocities. The non-linear relationship between them precludes
determining how deep the rays would penetrate before running the optimization. As a result, the
depth of model is the biggest unknown. In other words, the number of cellsin the vertical direction,
nz, cannot be predetermined before RIOTS is run. One can set nz to a very high value, but that
would result in waste to computing time. The default nz values that are used when RIOTS is run
using the default resolution settings (that is, when run at ‘High’, ‘Highest’ etc), is approximated one-
third the maximum offsets in the survey. This nz setting is not necessarily the one that will give the
best result. Hence, it is imperative that RIOTS be run with different nz values to ensure that you
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get the best result for a particular data set. The following paragraph and subsection describe how to
do this automatically using the “batch processing” feature.

First, decide the default resolution setting that will provide you with the best solution without any
artifacts. To do this, run RIOTS at ‘Medium’, ‘High’, and ‘Highest’ settings. During each run, you
will notice that the velocities in the regions not constrained by the rays (zero hit counts) will vary
from one run to the next. Repeating the runs gives a user a handle on these velocities. For typical
geo-technical surveys, the ‘Highest’ setting gives the best result. But there are cases, for example,
when there are large elevation changes, when a ‘High’ resolution run will give you a better result.
So, first run it at ‘Highest’ preset resolution. Carefully look at the parameters that print on the
“Progress” window (Figure 4). If the model parameters, nx and nz, are large (say, nx * nz > 50,000)
or if the estimated time to complete the run is very long, reconsider running it at ‘High’ or ‘Medium’
resolution setting. If you do decide to terminate the current run, use the ‘Task manager’ and end
‘riots’.

After you have settled on the ‘hx” and ‘hz’ values to use, now you need to run the same data set with
different values of nz, keeping hx, hz, and nx fixed. Section 4.6 describes how to automate this by
using the “batch processing” feature, remembering to give a different extension for each run to
prevent overwriting output files from the previous runs.

Try at least 10 runs with 10 different values of nz, each time changing it in increments or decrements
of 1. For example, you can run 5 with values of nz less than the default nz and, 5 with nz greater
than the default nz, and one at the default setting. Y ou will notice the least-square error increasing
and/or decreasing as the nz's are changed. Look at the Velfile, Hitfile, Pickfile, and the final error of
the model (it appears on the ‘Progress’ window and is also written to the riotsmsg file) from all the
runs and choose the model you think best fit your data and known geology. In general, lower the
final error, better the model.

The more runs you can make with different nz values, the better. The batch processing feature
enables this to be done overnight or while the user is away from the computer.

4.6 Batch Processing

The more runs you perform on one data set, the better your ability to get the best velocity model and
to be certain that you have a robust model. Batch processing feature allows the user to automate
these runs. The following are the steps to use this feature:

1. Thefirst step isto create severa ‘riotsinput’ files containing the different model parameters.
To do thisfollow steps 2 through 9.

2. First, run ‘RIOTS’ at a default resolution setting, say at ‘High’ (res=4 in the riotsinput file).

3. You can either let it run to completion, or terminate it immediately and run it later as part of
the batch processing.

4. View theriotsmsg_[ext] file created by SeisOpt@2D run at the default setting (Step 2), to get
the default values of nx, nz, hx, and hz. Alternatively, you can just look at the values that
appear in the ‘Progress’ window.

5. Now, you will need to run the same data set, using the manual option and using the same
values of nx, hx and hz asin Step 3, but different values of nz.
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6. To do this, choose the manual option (Deselect ‘autocal’ button in RIOTS Settings window)

and

Enter the same value for nx as the default setting
Decrease (or increase) the value of nz by 1, from the default setting

Enter the same values for hx and hz as the

4. RIOTS Settings

default setting (Figure 5b).
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Receivars file
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Figure 5b: RIOT S setting window showing how to enter valuesfor nx, nz, hx and hz manually (de-
select ‘autocal’). Also note that extension for the output files has been changed.

7. Enter a new extension for this run of RIOTS (any alphanumeric character or text) so as to
prevent files from one run overwriting existing files from a previous run (Figure 5b).

8. Click OK. A file called riotsinput_[given extension] will be written to the output folder
specified in ‘RIOTS Settings’” (C:\optim\2dv50\demo\ in this case).

9. Repeat steps 5-7 for at least 6 different values of nz, 5 values greater than the default nz and
5 smaller than the default nz. More nz values you can test the better.

10. After creating all the riotsinput files, click on the ‘Set up Batch file’ button found in the
lower row of the main (Velfile or Hitfile display) graphical user interface (Figure 2c).

11. The window shown in Figure 6 will open up.
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4 yiotsinput files O] x|
Mumber of riotsinput files IE
CADptim2Dvalidemotriotsinput_2 Browse...
CAoptimZDvalidemotriotsinput_3 Browse. ..
CAoptimZ Dvalidemoriotsinput_4 Browse. ..
CADptim2Dvalidemotriotzinput_a Browse. ..
CAoptimZ Dvalidemotriotsinput_B Browse. ..
C:lOptimlEDvSDIdemmrintsinput_?| Browse. ..
Ok | Cancel

Figure 6: Set up batch file for batch processing by choosing the appropriateriotsinput filesand clicking
‘Ok’.

Enter the number of riotsinput files (number of runs) you will be using to batch process and hit
<ENTER> or <RETURN>. The appropriate number of riotsinput entry spaces should open up.
Note that a blank ‘Progress’ window will also open up at the same time. Y ou can close this window.
Use the ‘Browse’ button to choose the appropriate riotsinput files with extensions.

12. Click ‘Ok’. The window shown in Figure 7, with the message riotsbat file written will open
up. Now you are ready to start batch processing.

i Progress

13 [ES

i Batch file riotsbat{ BAT) -
**  has heenwritten to CAOptir20wa -
Diouble-click on it to start the batch processing
OR
=* Click on the red Run RIOTS Batch File button to =
=* gchedule hatch processing using the WINDOWS scheduler =

Cone

[

End [ Terminate process |

Figure 7: Progress window showing creation of batch file. Now you areready to start batch processing.

13. To start batch processing, you can either click on ‘riotsbat.BAT’ (Figure 7a) created in
C:\optim\2dv50\ or use Windows scheduler.

rinkshat, BAT
Figure 7a: Click on the ‘riotsbat.BAT’ filein C:\optim\2dv50\ to start batch processing.

14. If you click on the ‘riotsbat.BAT’ file a MS-DOS windows opens up showing the runs
(Figure 7b).
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e x® Manual entry of nx. nz and h *0ooocos
For auto calculation of nx, nz. hx.hz and estimate of desired h
zet autocal=8 in RIOTSinput or check the Autocal box in Settings

nx= YA nz= 42 grid spacing Chx . hz> = 1_6885?5%1e+000,.1.885951e+000 ft

uniform grid option specified

Figure 7b: On clicking ‘riotshat.BAT’ file, M S-DOS windows opens up showing the progress of the
batch processing. On completion, the window closes automatically.

15. To use the Windows scheduler, click on the red ‘Run RIOTS Batch File’ button in the lower
row of the main (Velfile and Hitfile display) graphical user interface (Figure 2c). The
Windows Task Manager shown in Figure 8 opens up.

& Tasks =13

Iy

File  Edit “iew Fawvorites  Tools  Advanced  Help "
? P Search Folders m -
fddress |[) CAWINDOWS| Tasks v e
Schedule Mext Run Time | Last Run Time: Status
Folder Tasks £ E
2 share this folder '@BMMTask Dfsabled D!sabled Mewer
EﬂSymantec MetDetect Disabled Disabled Tever

Figure 8: Windows Task Manager opens up when the ‘Run RIOTS Batch File’ button is clicked.

16. Click on the ‘Add Scheduled task’ icon to bring up the ‘Schedule Task Wizard® shown in
Figure 9.
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SLHexdule sk Wizard X

Thiz wizard helpz you schedule a task for Windows
ko perfarm.

'ou zelect the program you wank WWindows o run,
and then zchedule it for a corvenient time.

Click Mest to continue.

< Back [ et = l[ Cancel ]

Figure 9: The Schedule Task Wizard helps schedule batch processing jobs.

17. Click ‘Next’ to bring up the file selection dialog box (Figure 10). Go to the SeisOpt @2D
instalation directory (default directory is C:\Optim\2Dv50) and choose the file
‘riotshat.BAT.” DO NOT choose thefile called riotsbat_temp.

Scheduled Task Wizard X

Click the program you want Windows ta run.
To zee more programs, click Browse,

Application Wersion b
B 4 cces 1BM 450 1
E.ﬂ.ccess IBM Meszage Center  2.011
@ Accessibility Wizard 5.1.2600114...

CT! E.0.0.E79
E].-’-‘-.c:tivex Contral Test Container  5.0.8063

A Address Book, B.O0.28001..

=l - ' ' a4 o oa —

Browsze...

Nest > Cancel

Figure 10: Click on the ‘Browse’ button and choose the riotshat (BAT file) filein the SeisOpt @2D
installation directory (default: C:\Optim\2Dv50)
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Scheduled Task Wizard |

Type a name for thiz tazk. The task name can be
the zame name as the program name.

Irintsbat

Perfarrn this tazk:
= Daily
i weekly
" Monthly

" when my computer starks
= when | log on

< Back I Mest » I Cancel

Figure11: Select the ‘Onetimeonly’ option and change thetask nameif desired.

18. Choose ‘One time only’ option in the window shown in Figure 11. The task name can be
changed if desired.

19. Next, choose the time and date the job needs to start (Figure 12). The default setting shows
the current time and date. Make sure you change the time to be a little later than the
displayed time (say, 10 minutes later). If you do wish to start the job immediately, see Step
19. The time can be changed so that the batch processing can start at any time.

S Hexdule sk Wizard X

Select the time and day vou want thiz tazk to start.

Start tirne:

Start date:
| 7232004 v |

[ < Back ” Mext = l[ Canicel ]

Figure 12: Set thetime and date for the batch processing to start. The default setting isfor thejob to
start immediately. Change thisto be at least 10 minutes after the displayed time. If you wish to start the
job immediately, click on the ‘Run’ option in Figure 14.
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20. Click ‘Next’ to bring up the dialog window shown in Figure 13. If you choose the advance
properties option, the window shown in Figure 14 will open up on clicking the ‘Finish’
button.

Scheduled Task Wizard ]|

'ou have successiully scheduled the following tazk:

rioksbat

YWindows will perfarm this tagk:
At 1:05 P an 31./02

r EDpen advanced properties for thiz task when | n::Iin::kE
Finizh.

Click Finizh to add thiz tazk to pour YWindows schedule.

¢ Back I Finizh I Cancel |

Figure 13: Click ‘Finish’ to end the batch processing set up.

otsbat |

Tazk | Scheduls SBttingsl

— Scheduled T azk Completed
[~ Delete the task if it iz not scheduled o run again.

¥ Stop the task if it runs h:ur:IE _% bUUf[S]ID _lj mitite[z].

— ldle Time
[~ Only start the task if the computer has been idle for at least:

I _I? minute(z)

[f the: computer haz niot been idle that long, retry for up to:

I _I? minute(z)

[~ Stop the task if the computer ceases to be idle.

— Power Management

[¥ Dor't start the task if the computer i3 running on battenes.
[+ Stop the task if battery mode beging.

[T Wake the computer ba min this task.

Ok I Cancel | oy [ |

Figure 14: For large modelswith many shots, it isa good idea to change the ‘Stop task’ timeto be5
days (120 hours)

© Optim, Inc., 2006, www.optimsoftware.com Page 27 of 71



http://www.optimsoftware.com

Click on the “Settings’ tab on this window and it is good to change the option that specifies
how long the task will run before it is deleted. Since some RIOTS runs take along time, it is
good to change the number of hours to be longer.

21. On clicking ‘Finish’ (Figure 13) or ‘Ok’ (Figure 14), the riotsbat file will be scheduled for
batch processing. It will appear in the Tasks window as shown in Figure 15. If you wish to
start the job immediately, highlight the riotsbat name and choose ‘Run’ from the File menu.
To delete it from the queue, highlight riotsbat and choose ‘Delete’ from the File menu. Batch
processing will start at the specified time and date.

Once the runs are complete, view the ‘riotsmsg’ files from each run. You will notice the least-
square error increasing and/or decreasing as the nz's are changed. In most cases, the run that had
the lowest error is the best model. To be sure look through the Velfile, Hitfile, and Pickfile from
al the runs and choose the model that fits any prior constraints, in addition to the lowest error
criterion.

4.7 Using the ‘Restart’ option in RIOTS settings
The ‘Restart” option is used for the following scenarios:

e Set the velocity bounds and re-run the optimization.

e Tuneamodel and re-run using the tuned velocity model as input.

e Change the grid spacing to a variable grid mesh and re-run the optimization. In this case the
model run using the uniform grid layout must be read in to create the variable grid mesh (see
Section 8.3). Then the ‘Dimension File’ that contains the variable grid information and the
v.final and velplot file from the uniform grid runs must be read in.

In all cases, the appropriate ‘v.final’ and ‘velplot’ files must be read in. The number of iterations can

be set to “1’ if the object isto just to see the effects of doing the actions listed above. To run the full
optimization, using the new velocity model asinput, do not set the number of iterations.

5.0 Visualizing RIOTS Output

5.1 Selecting the results of the most recent optimization for viewing

Output files from the optimization runs are saved to the output directory (folder) specified in
‘RIOTS Settings’. The fileswill have the extension specified by the user. By default, the extension is
the date and time when ‘RIOTS settings’ window was opened for entering the parameters.

Typically, four files are loaded from each run. They are Velfile, Hitfile, Pickfile, and Surveyfile. Of
these the ones of most interest are the Velfile, Pickfile, and Hitfile. Make sure to press the ‘Reset’
button before loading from new runs.

To load the files click on the “Settings’ button. The window shown in Figure 15 opens up. Browse
and select the appropriate files.
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4. Files to Yiew and ¥iew Mode =101 x|
Murnber of views 4
— g ) - | Interactive Yelocity Graph = || Caoptin2DyvaDidemoivelile_t1 Browse. .
- Wiew 1 - |Interacti\re Welocity Graph j Choptim2DyvahdernomHitfile_1 Browse...
— igw 2 - | Model Graph = || Caoptinm2 DyvaDidemoiPickfle_1 Browse. .
- View 3 - [E 7| Cioptirm2DystidemoBureyfile_1 Browse...
Ok Cancel |

Figure 15: Click on “Settings’ and browse and select thefilesto be viewed.

Click ‘OK”. If you wish to modify the Pickfiles created during the optimization run, make sure you
select the SeisOpt @2D input files (obs, rec, src files) as shown in Figure 15a.

£ please select the 0BS, REC, and SRC files ) El
Look In: | demo - | |E| || || (8| e=
[} hitvalues_3 [ L6_obs [ model_3.bin [ pick
[ nitvalues_4 [ L6_rec [ model_4.bin [ pick
[ hitvalues_5 [y L6_src |y model_5.bin [ Pick
[ hitvalues_6 [ 1ayer_elev_2.txt [ model_s.bin [ Pick
[ nitvalues_7 [ model_1.bin [ model_7.bin [ pick
[ Lé.sip [ model_2.bin [y Pickfile_1 [ pick
4| Lo ] IC
File Hame: |"LE_|:|bs" "LE_rec" "LE_src" |
Files of Type: |[All Files -

Open Cancel

Figure 15a: To be able to modify the Pickfiles you will haveto read in the corresponding obs, rec, and
srcfiles (input filesused for the optimization run).

The ‘Number of views’ field is for entering the number of files to be read. The default is 4,
corresponding to Velfile, Hitfile, Pickfile and Surveyfile, but it can be any number. The next lines,
labeled ‘View 0’, ‘View 1’, etc., are for entering the names of the filesto beread. Pressing 'Ok’ after
entering the number of views adjusts the number blank view fields to correspond to the ‘Number of
views’' parameter. Either enter the full path and file name, or browse for the file using the
‘Browse...” button. To the left of each file name window is a pull-down menu for selecting the type
of display. They are preset for the default file names, but may need to be adjusted if different files
are selected. Use the following guide to choose the appropriate display type:

Filetype Display type

Vefile: Interactive velocity graph
Hitfile: Interactive velocity graph
Surveyfile: ISD (Interactive Survey Design)
Pickfile: Model Graph

VelSurveyfile: Interactive velocity graph
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5.2 Viewing Selected Files

Once afile has been selected for viewing, click the ‘Go’ button to display them. This may take a
few moments for large files. A dialog box appears if SeisOpt@2D cannot find the selected file. In
this case, make sure the file name is correct, and that it is present in the specified directory.
However, a shortage of memory could also cause large files to not load. In this case try clicking the
‘Reset’ button, which clears the memory, and select one file at atime to view. If that fails, use the
procedure described in Section 9.4 to increase the memory available to SeisOpt@2D.

M ake JPEG button

The ‘Make JPEG’ button is common to all Views and it can be used to produces a jpeg file of the
displayed image. Section 7.1 describes how to use this feature.

Zoom buttons
The following list explains the zoom controls common to all display types:

Zoom Box: Clicking this key allows you to define azoom region by using the mouse to draw
a box. Do this by clicking and holding the left mouse button while dragging the mouse
pointer over the desired region. The display will zoom to the boundaries of the box.

Zoom 1:1: Clicking this button restores the display to the default state of zoom, in which the
entire file fits within the display window.

Zoom In: After clicking this button, left click on a region of the display to zoom in on. To
continue zooming in, keep clicking on the display. To stop zooming in and return to the
default display mode, click on ‘Stop Zooming’. Use ‘Zoom 1:1’ to return to the original

display.

Zoom Out: Works just like ‘Zoom In’. Click on the button, then on the display, and the
image will zoom out centered on the point that was clicked.

5.2.1 Visualizing Velocity models

This section explains the display features of the ‘Interactive Velocity Graph’ display mode, used for
displaying the Velfile output of SeisOpt@2D. On selecting a Velfile and clicking ‘Go’, the velocity
model appears in the display window. Figure 16 shows an example velocity model. The velocity
model is computed over a rectangular array of square cells, but only the region constrained by the
ray pathsisdisplayed. Therefore, it isthe geometry of the paths of the energy traveling from sources
to receivers that determines the size and shape of the resulting velocity model. (These paths can be
viewed in Hitfile)
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Figure 16: Visualizing Velfiles

0.o0on

Features of the Velocity model display (refer to Figure 16)

Mouse: Left clicking with the mouse anywhere on the velocity model displays the coordinates of
that point in the physical units (offset from upper left corner of the model), and the velocity of that
cell.

X-axis (horizontal): The X-axis displays the length or offset of the survey in the physical units used
in RIOTS settings (i.e. feet, meters, and kilometers).

Y-axis (vertical): The Y-axis corresponds to the relative elevation of the survey. The top of the axis
is labeled with the true maximum elevation of the survey in the units specified in ‘RIOTS Settings’,
the same units used in the X-axis. The bottom of the Y-axis is labeled with the distance below the
top of the survey. The elevation of the bottom of the survey can therefore be determined by
subtracting the lower Y -axis label value from the upper value.

Vertical exaggeration: The vertical exaggeration of the display varies from model to model,
because it depends on the size of the model (number of cells in each dimension) relative to the size
of the SeisOpt@2D window. The SeisOpt@2D window can be resized however, and by carefully
examining the x- and y-axes, a 1.1 display can be achieved. Hereis how: Look at the length of the
axis symbols on top of the amplitude bar. It indicates the length between the tick marks along the
horizontal axis and vertical axis. For example, in Figure 16, the length between tick marks along the
horizontal axis is 4.6570 (ft) while along the vertical axis it is 2.2556 (ft). In order to make a 1:1
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display, we need to resize the window so that the horizontal length is about two times the vertical
length of these lines. Then click on ‘Reset’, reload the src, obs, and rec files (if you wish to edit the
Pickfile) and click ‘Go’ to view the Véelfile.

Amplitude scale bar: The scale bar, which is labeled velocity and plotted to the left of the velocity
model, shows the correspondence between the colors used in the velocity model plot and velocity.
The velocity values are in the units specified in ‘RIOTS settings’ per second. Clicking the left
mouse button anywhere on the scale bar displays the exact velocity of that color. The default range
of the scale bar is from 0 to the maximum value in the model. The color/velocity correspondence of
the scale bar can be adjusted. In the blank spaces at the top and bottom of the scale bar, velocity
values corresponding to the maximum and minimum, respectively, of the color spectrum can be
entered manually. For example, unless the lowest velocity in the model is O, the full range of colors
is not used in the default display. By entering the actual minimum velocity of the model (look in the
‘riotsmsg’ file) in the space at the low end of the scale bar, the full range of colorswill be used in the
display. By entering velocity values within the range present in the model, the color display can be
‘clipped’.

& SeisOpt{tm) @2D{r) ¥5.0, Copyright {c) Optim,Inc., 2006 : - |EI|5|

|Caoptimzivstdematvelile_1 x|

Load Layers Clear Layers | Dimension Chnnserl Colar Densiwlw vI
3000
12.2553
Tune Box [Ha687
29,9594
Setval Yelocity

Gradient

- 3000,

Average Cells

Layer Select J—
Maovellp
toveCrwn
Change el .
Make JPEG J
D.EIIEIEID I I I I I I TEI.EIIEIDEI 1000
CA0ptim20vademaoiLE_sre-1: 0.0 1000

RIOTS Settings MakeERS Convert SIP Convert Viewseis
Convert GRM files Convert Seisimager Zoom Box Zoom 1:1 Zoomln Zoaorm QOut
== | Staop | == | Resetl Settings | Set up Batch File |_ Contact us | it |

Figure 17: Changing the number of colors.

Color Density: The color density refers to the number of colors used in the velocity model display.
The default setting is “Maximum”. In general SeisOpt@2D avoids the limitations imposed by
assuming layered structures in velocity models, but this is a common feature of traditional velocity
modeling programs. To cause to velocity model display to more closely resemble a simple layered
structure, the number of colors used to represent the velocities can be reduced. Figure 17 shows the
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layer density pull-down menu. The numbers in this menu effectively refer to the number of colors
that will be used in the velocity model plot. Scroll down the menu to find the lowest color density,
3.

Make JPEG: Click on Make JPEG to create a JPEG image of the displayed velocity model. Enter a
file name for the output file. The program queries for the height and width of the image in pixels
(Figure 17a, b, and c). If you wish to maintain the ratio of the displayed image, make sure that you
specify the number of pixelsto bein the same ratio as the numbers shown above the amplitude scale
bar. Thiswill create a JPEG image shown in Figure 17c.

(=
Save In: | demo - | |E| || || (8| e=
File Hame: |ue|plnﬂ
Files of Type: [(*.jpo, *jpeq, *jfif) JPEG Images -

Save Cancel

Figure 17a: Enter file namefor the output JPEG image

x| x|
Desired Width in Pizels (min=400}; Desired Height in Pixels (min=300):
a0 | 400 |
OK Cancel OK Cancel

Figure 17b: Enter width of the output JPEG imagein pixels. To maintain the aspect ratio of the
displayed image, theratio between the height and width (in pixels) should be similar to the numbers
above the amplitude scale bar of the ‘Vélfile’ display.
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— I2.D4TB

B4az

“elocity

30.0000 . 3000.

0.0o000 70.0000
CAaoptim2DwsMdemoilB_src-1: 0.0 1000.

Figure 17c. JPEG image created using the ‘M ake JPEG’ module.

5.3.2 Visualizing Hitfiles

Once a Hitfile has been selected for viewing, click ‘Go’ to display it. Figure 18 shows the Hitfile
corresponding to the Velfile in Figure 16. Hitfiles contain information about the how the subsurface
was sampled by the seismic survey, based on the optimized velocity model. SeisOpt@2D computes
the ray paths for each source/receiver pair, and then determines the number of times each cell in the
model is crossed (‘hit’) by aray path. Hitfile displays thisimage. The envelope of the “hit’ count
image determines what region of the optimized velocity model is constrained, and therefore

displayed.

Note that the Hitfile in Figure 18 contains white cells within the plot. These areas have no hits but
are surrounded by areas that have several hits are not unconstrained if they appear towards the
middle of the model. Such areas should be interpreted with caution only if they appear towards the
end of the array, say, between an off end shot and the geophone spread. Hitfiles use the same
‘Interactive Velocity Graph’ display mode as Velfiles, so the essential features of the display are the
same.
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Figure 18: Visualizing Hitfiles

Features of the Hitfile Display (refer to Figure 18)

Mouse: Click anywhere on the displayed Hitfile to see the coordinates and number of hits for any
cell in the model.

X, Y-axes. Same as velocity model display. (See ‘Features of the Velfiles Display’)

Amplitude scale bar: The scale bar shows the correspondence between the number of hits and
color. Left click on the scale bar to see the hit value for specific colors. Light purple = 1 hit, white
=0 hits

Layer Density: This controls the number of colors that are used in the display. While useful for
viewing Véfiles, thisfeature is not useful for Hitfiles.

<<, >>: Use these buttons to cycle the display between the ray paths for different sources. When a
Hitfile is initially loaded, all the sources are displayed. Use ‘<<’ to remove one source a a time
from the display. Use “>>’ to cumulatively add sources to the display.

Make JPEG: Click on Make JPEG to create a JPEG image of the displayed velocity model. Enter a
file name for the output file. See the Velfile section to know the details.
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5.3.3 Visualizing Pickfiles

Once a Pickfile has been selected for viewing, click ‘Go’ to display it. Pickfiles contain the arrival
time pick data used in the velocity optimization and the first arrival times calculated from optimized
velocity model. The discrepancy between these two sets of times is what SeisOpt@2D minimizes
during the optimization. Pickfiles are used to visually inspect how close these two sets of times are.
The least-square error that is displayed in the ‘Progress’ window and written out to the riotsmsg file
is a quantitative measure of how well the times through the final model fit the picks. This value is
aso written to the Errorfile. One blue line and one black line are plotted for each source,
corresponding to the observed and calculated first breaks, respectively. The black sguares represent
the observed (picked) first arrival times, and the blue triangles represent the calculated times, for
each receiver. Figure 19 shows the times for source number 1 and Figure 19a times for all sources
of the example data shown in Figures 16 and 18.

Features of the Pickfile display (refer to Figures 19 and 193)

AL, SeisOpt{tm) @2ZD{r) ¥5.0, Copyright {c) Optim,Inc., 2006 : - |EI|5|

| CAoptim20vsDidematPickile_1 |~ |
Make JPEG Zoor Box | Zoarm 1:1 Zoar In | Zoorm Qut PickExport ._Viewallpicks

50.00007

DDDDD-l T T T T T T
0.0000 58.9990

il Go |i| Resetl Seﬂingsl SetupBatchFilel— Cuntactusl Quitl

Figure 19: Visualizing Pickfiles - displaying picks and fits from one shot

Mouse: Left clicking the mouse on any point (square or triangle), displays the physical coordinates
of that receiver, and the travel time to that receiver for the associated source.

X-axis (horizontal): Offset in physical units, the same as the Velfile/Hitfile display x-axis.
Y-axis (vertical): First arrival time in seconds or milliseconds.

View all picks check box: This check box controls whether sources are displayed singly or al
together. The default setting for this feature is off (not checked), and only the first source is shown
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when the file is first displayed. Check this box with the left mouse button and the times for all
sources will be displayed (Figure 19a).

<<, >>. When viewing one source at a time, use these buttons to cycle through the different
sources. The current source number is shown at the bottom of the viewing window.

Make JPEG: Click on Make JPEG to create a JPEG image of the displayed velocity model. Enter a
file name for the output file. See the Velfile section to know the details.

& ceisDpt{tm) @2D(r) ¥5.0, Copyright {c) Optim,Inc., 2006 ' =10] x|

[Cioptimz0us0idematPickfile_1 x|

Make JPEG Zoom Box | Zaarm 1:1 Zaarm In | Zaorm Out PickExpart | fiew

60.00004

0.0o0o 59.99849

il Go |i| Resetl Settingsl SetupElatu:hFiIel_ Contactusl Quitl

Figure 19a: Visualizing Pickfiles - viewing picks and fits from all the shots

5.3.3.1 Exporting/Printing Pickfiles: The PickExport module

The Pickfile generated from RIOTS can either be output to a printer (screen dump) by clicking on
the ““Print’> button or exported as a 3 column ASCII file by clicking on the green colored
“PickExport’” button (Figure 19). When this button is clicked, the dialog window shown in Figure
20 opens up.

& Input file = x|

InputﬂleIk):IOptimIED\fSDIEIemD'LF'ickﬂIEJ Browse...

Ok | Cancel
Figure 20: Choose the appropriate Pickfileand click ‘OK” to write out a 3-column ASCI | “picks.txt’ file

The input file that appears in the PickExport dialog window will be the Pickfile that is loaded and
displayed in the Pickfile window (Figure 19). For example, in Figure 19 the Pickfile loaded for
display is ‘Pickfile 1’ and so the input file is for PickExport is also ‘Pickfile_1’.Use the ‘Browse’
button to choose the appropriate Pickfile if different from the one displayed in the window. Click

© Optim, Inc., 2006, wWww.optimsoftware.com Page 37 of 71



http://www.optimsoftware.com

‘OK” to execute the PickExport function. The progress window shown in Figure 21 will appear. A
file called picks [ext].txt will be written to the directory that contains the input Pickfile. The
picks.txt file uses the extension ([ext]) of the input Pickfile. If the input file has no extension, then
the picksfile will not have an extension either.

& Progress

L[S

PickExport: Export travel time curves from SeisOpt Pickfiles
to an ASCIl text file. Can he imported into MS-Excel
for =y plotting

Part of SeisOpt @20 Version 5.0
Comyright (o) Optim, Inc., 19938-2006

Wisit us at hitp:ibanee optimsoftware. cami

For Support Contact support@optimsoftware.com

File CAQptimiZDvalidemotpicks_1 .t wirtten

Diane

End f Terminate process

Figure 21: Progress window showing completion of the ‘PickExport” function

The file produced by PickExport can then be imported into a graphing program like Microsoft Excel
to view/edit/plot the picks.

5.3.3.2 Editing Pickfiles

The observed picks (black squares) shown in the Pickfile display can be either deleted or moved and
the changes saved to the three input files (src, obs, rec) needed to run ‘RIOTS’. Here are the steps
involved:

e View the Pickfile. Changes can be made either to the single source file view mode or the
‘View al Picks’ mode.

e To move an observed pick (black square), click on it using the left mouse button and drag it
either up or down to the desired time (Figure 21a). Note that the ‘y’ mouse coordinate
indicates the travel time. Hit <ENTER> to record the changes. NOTE that no changes can
be undone.
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£ SeisOpt{tm) @2D(r) v5.0, Copyright {c) Optim,Inc., 2006 ) o m] |

|Croptimz0viidemoPickile_1 x|
make JPEG Foom Box | Zoom 1:1 Zoarm Ih | Foom out PickExport FViewaIIpicks

50.00003

=¥

e

F-o, e

59.99494

il G0 il Resetl Settingsl Set up Batch Filel— Cnntactusl Quitl

Figure 21a: Left-click on a pick to be change and either drag it up or down to moveit or hit the
<DELTE> key on the keyboard to deleteit. Hit <ENTER> to record the changes

e The MS-DOS window that opens up when SeisOpt@2D is launched will show the new file
names to of the new src, rec, obs and the edited Pickfile (Figure 21b). The new input files
will have the word .new’ appended to them. For example, if the input files that are read in
are L6 src, L6 rec, and L6 obs, the changed files will have the names L6 _src.new,
L6 rec.new, and L6_obs.new, respectively. If another change is done, then the new files will
be called L6 _src.new.new, L6 rec.new.new, and L6 _obs.new.new and so on.

pick file as C:~0pt im~2DuS5Asdemo“Pickfile_1_neuw
sprc file as C:x0ptim~2Du5Bsdemo~Lb_src.new
rec file as C:xOptim~2DuSBsdemosLb6_rec.new

ohs file as C:0ptim~2Du5@sdemo~Lb6_obs . new

Figure 21b: On hitting <ENTER> the changesto the Pickfile are recorded as new input filesfor
‘RIOTS’. Theword ‘.new’ is appended to the saved src, rec, and obsfiles.

e To delete a pick, select it using the left mouse button and hit the <Delete> key on the
keyboard. Once again hit <ENTER> to record the changes and write out the new input files
for RIOTS run. Make sure you keep track of the number of picks you delete. This ‘Number
of picks’ parameter in ‘RIOTS Settings’ should be changed accordingly when re-running
‘RIOTS’ using the edited input files.

© Optim, Inc., 2006, www.optimsoftware.com Page 39 of 71



http://www.optimsoftware.com

5.3.4 Visualizing Surveyfiles/Performing I nter active Survey Design

Once a Surveyfile has been selected for viewing, click ‘Go’ to display it. Figure 22 shows a sample
Surveyfile corresponding to the example files used in the previous sections. Surveyfiles contain the
same subsurface sampling information as Hitfiles, but they also include the seismic array geometry.
Surveyfiles are used to visualize the changes in subsurface ray path coverage when the array
geometry is altered. Sources and receivers can be manually moved, added, or deleted in ‘Interactive’
mode, or they can be arranged automatically in ‘Auto’ mode to improve ray coverage in a specified
area. Whenever the array has been changed, the subsurface ray path coverage can be recomputed to
reflect the array changes.

Features of the Surveyfile Display/I nteractive Survey Design controls (refer to Figure 22)

Mouse, X-axis, Y-axis, Scale Bar, and Layer Density functionalities are the same as in the Hitfile
display.

Sources and Receivers. Sources and receivers are plotted along the top of the ray path coverage
image, connected by a line representing the approximate elevation profile. Sources are shown as 6-
pointed stars and receivers are represented by downward triangles.

Associations: This button is used to display and alter the receivers associated with (recording) a
given source. Click this button and left-click on any source to see the association. That source and
al the receivers currently associated with it turn black. Any receivers not associated with that
source remain gray. Now, click on any receiver to toggle between associated and not associated.

Associate All Recs.: This button is used to associate every receiver with a given source. It is most
useful when adding new sources. After clicking this button left-click on any source, and all the
receivers will be associated with it.

Move: The move button allows sources and/or receivers to be moved using the mouse. Click on the
‘Move’ button, then click and hold the left mouse button on the source/receiver while dragging it to
the new position.

Add Source: Use this button to add a source. Click ‘Add Source’ and then click on any location on
the coverage display to add a source at that location. After adding a source, receivers must be
associated with it. Usethe ‘Associations’ or ‘Associate All Recs’ buttons to do this.

Del Source: Use this button to delete sources. Click this button and then on the source to be del eted.
Add Receiver: Use this button to add receivers. Click this button and then on the location where a

new receiver isto be added. After adding new receivers, they must then be associated with sources.
Usethe ‘Associate’ or ‘Associate All Recs’ buttons to do this.
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Figure 22a: Visualizing Surveyfilesfor performing interactive and automatic survey design

Del Receiver: Use this button to delete receivers. Click this button and then on the receiver to be

deleted.
Undo: Click this button to undo the most recent change to the array.

Redo: Restore the last undo.

Info: Click this button to enable mouse clicks on the model to display coordinate and hit

information.

Interactive: This button recalculates the ray coverage. Click it after making changes to the array
geometry (such as moving sourcesreceivers, deleting/adding sources/receivers), and a progress
window opens while SeisOpt@2D calculates new ray paths. Once the calculation is finished, the
word ‘Done’” appears. Figure 23 shows a progress window for a completed calculation. The name
of the file with the new ray paths, which also appears in the progress window, is derived from the
number of sources and receivers. In this case the filename is 'Surveyfile-5s120r', meaning there are
5 sources and 120 total receivers (In this case, 5 sources recording into 24 receivers each). Select
this new Surveyfile for viewing using the *Settings’ button. When it is no longer needed, click ‘End /

Terminate process’ on the progress window to closeit.
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Fart of SeisQpt(r) @20 Yersion 5.0
Copyright () Optirm, Inc., 1898-2006
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For Support Contact support@optimsoftware.com

Sumeyfile-RSsMEr will be written, where
ME iz the number of sources and
MR iz the number of receivers
Reading input file tisdinput'
mModel Dimensions: nx= 70 nz= 43, variable grid spacing
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Figure 23: Progress window showing performance of an interactive survey design oper ation

Make Box: Use this feature with ‘Auto’ to automatically rearrange the array geometry to optimize
ray coveragein acertain area. After clicking ‘Make Box’, then click and hold the left mouse button
on the ray coverage display. While holding he left mouse button, drag the mouse to draw a box over
the area of the model where an increase in coverage is desired. Then click ‘Auto’, and SeisOpt@2D
will adjust the positions of sources and/or receivers in an attempt to maximize the coverage within
the box drawn with ‘Make Box’ (Figure 24a).

Auto: This button automatically rearranges the array geometry and computes the new subsurface
ray coverage. Usethisfeature after drawing a box using the ‘Make Box’ button (explained above) to
draw a box around a region of the subsurface where an increase in coverage is desired. Once 'Auto’
has been clicked, a progress window opens to track the progress of the calculation of the new array
geometry and ray path coverage. Once the calculation is complete, select the new Survey file,
whose name is given in the progress window, using the ‘Settings’ button. Note the new Surveyfile
name, in this case 'Surveyfile-5s120r'. The extension appended to Surveyfile is derived from the
number of sources and total number receivers (or picks).

© Optim, Inc., 2006, www.optimsoftware.com Page 42 of 71



http://www.optimsoftware.com

4. SeisOpt{tm) @2D{r) ¥5.0, Copyright {c) Optim,Inc., 2006 L =101 x|

|Caoptim20viidemoiSurveyfile_1 x|

Layer Density| Maximum |

'E' Troa

Hits

D.EIIIZIDD I I I I I I ?EI.EIIDDIZI 20
I 040534
Zoom Box | Zoom 1:1 | Zoom In | Zoom Out |
Assoc. All Recs | howe | Add Source | Del Source | Add Receiver | [Del Receiver
Associations | Info | Make Box | Undo | Redo
Interacive | Make JPEG | Auto |

il Stop il Resetl Settingsl SetupElatchFiIel— Cuntactusl Quitl

Figure 24: Click on ‘Make Box’ on draw a box around theregion wherethe hit counts need to be
maximized.

Summary of stepsfor 2 common I nteractive Survey Design tasks

Add a sour ce:
Step 1. Click ‘Add Source’, and left click at the location where the new source is to be
added. A six-pointed star should appear at that spot, indicating a source.
Step 2: Click ‘Associate All Recs’, and click on the new source. This causes al the
receivers to record the new source (and create ray paths from the new source to al of the
receivers).
Step 3: Click ‘Interactive’ to recalculate the ray coverage that will include the new source.
This opens a progress window.
Step 4: When the progress window indicates that the computation is done, note the new
filename containing the updated ray coverage, of the form Surveyfile-#str.
Step 5: Select thisfile for viewing using the 'Settings' button.
Step 6: Oncethefileis selected for viewing, display it by pressing ‘Go’.

Automatically rearrangethe seismic array to increase coverage in a specified area:

Step 1: Click ‘Make Box’. Then draw a box around the region of the model where an
increase in coverage is needed. Do this by clicking and holding the left mouse button while
dragging the mouse.
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Step 2: Once abox has been drawn, click ‘Auto’. This opens a progress window.

Step 3: When the progress window indicates that the computation is done, note the new
filename containing the updated ray coverage, of the form Surveyfile-#str.

Step 4: Select thisfile for viewing using the 'Settings' button.

Step 5: Oncethefileis selected for viewing, display it by pressing ‘Go’.

Note: The survey design module is set up to perform the above functions using the velocity model
most recently created using RIOTS. If you want to do so with a previously created velocity model,
go to the output directory of that optimization run and copy over the ‘v.fina [ext]’ file and
‘risdinput_[ext]’ file to the SeisOpt directory and re-name them “v.final’ and risdinput’ respectively.
After each survey design run (interactive or automatic) a ‘plotinput_survey’ file is created in the
directory, which can then be used for creating an EPS image file. To do this rename
‘plotinput_survey’ as ‘plotinput’ and use the ‘MakeEPS’ button in the Velfile display (see Section
7.0).

6.0 The DetLayer™ module: Determine layer interfaces given layer velocities

The ‘DetLayer’ module allows the user to calculate and plot interface depth as defined by layer
based methods like GRM through the gradient model that is output by SeisOpt @2D. There are
instances when a project calls for estimation of layer depths. Since, SeisOpt @2D reveals subsurface
gradients, the question of how to determine the depth (or elevation) at which the transition between
one layer and another occurs is answered by the ‘DetLayer’ module. Given the layer velocities
(which can be estimated from GRM-type analysis, slope breaks in the travel time curve or bore-hole
logs), the ‘DetLayer’ module (green button) on the Velfile and Hitfile display (Figure 2) calculates
the elevation of the interface between the layers. Thus, this requires that the users either know or
assume the velocity and the number of layers (up to a maximum of 10). It should be noted that the
layer elevations calculated using ‘DetLayer’ is an estimate. Like any geophysical analysis it should
corroborated with other measurements.

To use this module, click the green ‘DetLayer’ button. Choose the appropriate ‘velplot’ file that was
generated from the RIOTS run (Section 4.3) through which the layer interface depths need to be
determined in the ‘DetLayer Settings’ window that opens up (Figure 25). Then enter the minimum
and maximum extent of the velocity model through which the calculation has to be done. This can
either be the minimum and maximum x-coordinate of the survey, including the off end shots, or
smaller extents, say, just under the receiver spread. The next step is to enter the number of layers and
the desired layer velocities, up to a maximum of 10. Enter only the desired number of velocities
(equal to the number of layers), and make sure that al the layer velocities are non-zero. After
entering the velocities, click ‘OK’. The progress window shown in Figure 26a shows the execution
of the program and reports the writing of the output files and their location. Three files are output by
this module - one is called ‘velplot_[ext] layer’ , the second is called ‘layer _elev_[ext].txt’, and the
third ‘surfer_layer [layer#].txt’ where [ext] is the extension of the input velplot file that was used
by ‘DetLayer’ and [layer#] corresponds to the layer. If the input velplot file did not have any
extensions, then the output files will not have extensions either. For example, the extension of the
input file read in Figure 25 is ‘6’°, and so the output files are named velplot 6 layer and
layer_elev_6.txt to the input file directory C:\Optim\2dv50\demo\. Import the ‘velplot_layer’ file
into the ‘MakeEPS’ module (Section 7.2) to create and encapsulated PostScript (EPS) file (Figure
29) of the velocity model with the layers superimposed on it. This file can also be imported into the
‘Velfile’ display and plotted and the layers plotted on the velocity model (Section 6.1).
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-__4 DetLayer Settings ) il
Input file | Choptimi2Dva0demowelplot_6 Browese...
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Welocity of Layer 22000
Welocity of Layer 3| 2000
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Figure 25: Set thelayer velocities, maximum and minimum x-coor dinates, and load the input velplot
filein the ‘DetLayer Settings’ window.

=)

Detlayer - Determine Layer interface depth from SeisOpt model
Copyright (o) Optim, Inc., 2005-06
Fart of SeisOpt @20 v5.0 and SeisOpt Pro w4 .0
Yisit us at hitp e, optimsofhware.comi

For Support Contact support@optimsoftaare.com

File CAoptim2Dvaldemotvelplot_B_layver
has been created

Read this file into the MakeEFPS module to
create an EPS file with layers

File CAQptim2ZDvaldemotlayer_elev_6 td

has heen created

Fead this file into 'Load Layers'to plot the layers
on the Yelfile display

' -]
Figure 26a: Output filesfor use with the ‘M akeEPS’ module and ‘Velfile’ display arewritten to the
input file directory. The .txt file can also be viewed using Notepad or WordPad and used asinput into

other drawing programs.

The ‘layer_elev’ file is an ASCII “.txt’ file, and so can be viewed using Windows Notepad or
WordPad, and with editing, could be imported into other drawing programs, if needed. The
‘surfer_layer’ files contain the (x,z) coordinates for each layer can be imported into programs like
‘Surfer’.
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6.1 Plotting layers on the ‘Velfile’ display

The ‘layer_elev_[ext].txt’ file created by the ‘DetLayer’ module can be imported into the Velfile
display and the layers plotted on the velocity model. To do this, click on ‘Load Layers’ button on the
Velfile display (Figure 26b). Browse for the appropriate ‘layer_elev’ file and click ‘OK” (Figure
26c). The layers determined by ‘DetLayer’ will be plotted on the velocity model (Figure 26d).

£ SeisOpt{tm) @2D(r) v5.0,

Copyright {c) Optim,Inc., 2006

=10l x|

| Cioptim2DvEDdemotvelfile_6 x|

Load Layers | Clear Layers | Cimension Chnuserl Colar Densiwlhna}{imum j
‘ 3000

Figure 26b: Click on ‘Load Layers’ button on the Velfile display panel to load the ‘layer _elev’ file
created by the ‘DetL ayer’ module. Thiswill plot the layerson the velocity model. Use the ‘Clear
Layers’ button to removethe plotted layers.

Loak, in: IB demn j = I'fi‘€ '
elew_1.bin Hitfile_2 hitvalues_3 model_3.bln
elew_2.bin Hitfile_3 hitvalues_4 rmodel_4.bln
elew_3.bin HitFile_4 hitvalues_S model_S.bln
eley_4.bin HitFilz_S hitvaluess_6 rnadel_6.bln
elev _5.bIn HitFile_a hitvalues_7 rmodel 7. bln
elev 6.bin HitFile_7 4] L. sip Pickfile_1
by Documents elevy_7.bin hitplat_1 L& _obs m Pickfile_1.new

Errotfile_1 hitplak_Z m L&_obs,new Pickfile_z

',if[ Errorfile_2 hitplat_3 L6_rec Pickfile_3

?‘— Errorfile_3 hitplot_4 m L&_rec.new Pickfile_4

My Computer Errorfile_4 hitplot_5 L&, src Pickfile_5
Errorfile_S hitplot_& m LE_src,nesy Pickfile_a
Errotfile_& hitplak_7 . layer_elev _6.kxt Pickfile_7
Errorfile_7 hitvalues_1 model_1.bln IE] picks_1.kxk
Hikfile_1 hitvalues_2 model_z.bln platinput
[+ | 0
File name: IIayer_eIev_E.t:-ct Open I
Files of type: I.-i'-.II Files [*.%) ﬂl
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Figure 26c: Browsefor the appropriate ‘layer_elev’ file that was created by the ‘DetL ayer’ module.
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Figure 26d: The layer determined by the ‘DetL ayer’ module will be plotted on the velocity model in the
Vefiledisplay. Usethe ‘Clear Layers’ button to removethelayers.

7.0 Generating output images of the optimization results
7.1 Make JPEG

The quick and dirty way to output images of the optimization results is to click the ‘Make JPEG’
button. Enter a file name for the output file. The program queries for the height and width of the
image in pixels (Figure 26e, f, and g). If you wish to maintain the ratio of the displayed image, make
sure that you specify the number of pixels to be in the same ratio as the numbers shown above the
amplitude scale bar. Thiswill create a JPEG image shown in Figure 26g.
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£save x|
Save In: [ demo - | |H ||| |3 e8] a=
[ velplot.jpg
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Save Cancel
Figure 26e: Enter file namefor the output JPEG image
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G0 | 300 |
OK Cancel OK Cancel

Figure 26f: Enter width of the output JPEG image in pixels. To maintain the aspect ratio of the
displayed image, theratio between the height and width (in pixels) should be similar to the numbers
above the amplitude scale bar of the Velfile’ display.
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Figure 26g: JPEG image created using ‘M ake JPEG’.
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7.2 The MakeEPS module: Create Report Quality Encapsulated Postscript files

To create an encapsulated PostScript (EPS) file that can be subsequently edited, use the MakeEPS™
function. Encapsulated PostScript format files can be read into programs such as Adobe Illustrator
and Corel Draw (Version 7.0 or less). Thisformat is useful because, unlike other graphics formats,
text and other elements of the image are preserved as discrete objects (e.g., text is still text, not a
raster image of text), which makes subsequent editing and customization of these files very easy. To
view and/or print these files a program capable of reading EPS format files is needed. If you do not
have such a program, you can download a set of free ones, called GhostScript (Copyright © Aladdin
Enterprises) and GSView (Copyright © 2000 Ghostgum Software Pty Ltd.), from

printing, and manipulating the EPS file for importing into an MSWORD document (see Section
7.2.1). GhostScript/GSView can also be used to convert the EPS file into BMP, GIF, PDF, and
severa other formats. In addition, a quick Internet search will reveal that there are several shareware
programs available that allow EPS filesto be converted to GIF or BMP format files.

To begin the EPS file creation, click the ‘MakeEPS’ button, which can be seen when viewing
Vefiles or Hitfiles (‘Interactive Velocity Graph’ view in ‘Settings’). This brings up the ‘MakeEPS
Settings’ window, shown in Figure 27. This reads in the ‘plotinput’ file present in the SeisOpt
directory. The plotinput file is created by RIOTS. To load a ‘plotinput’ file from a previous run,
copy the appropriate plotinput file with extension to C:\optim\2dv50\ and rename it as ‘plotinput’
after deleting the existing “plotinput’ file. The settings in Figure 27 correspond to the file created
after the RIOTS run shown in Figure 26g, with the velplot file (‘velplot_layer 6°) generated by
running the DetLayer module (Figure 26). This window is used to set the attributes of the file to be
created. Thefollowingisaguide to thefieldsin this window.

MakeEPS Settings

I

UnitsIFeet 'l Colora1]0.0
Plat sourcesirecyrs coloroz2]0.0
Plat elev prafile V¥ colorna| 00

Flot layer interface v -
b r— Color04]0.0

Input file | 2Dvaldermowelplot_B Browse. ..
Color5]0.0
K rninimurn |-4.085951
¥ maimum| 71 830618 Color 0600
Y minimum |-10.695893 Color 07)0.0
Y rnaximurn | 38.171902 Color0g]0.0
Scale label |Velocity, ft's Coloroga|0.0
X axis label | Distance, ft Color 10]0.0
Y axis label | Elevation, ft color11/0.0
Title [*elocity Model
Color12]0.0
Horizontal scale (1in=)|13.821145 —
Color 134
Yertical scale (1in=)|13.821195

Use colorv Color 14]0.0
Numberofculorsl?ﬁﬂ Color 1500
Lse auto scale Color16]0.0
Specify min and max Calor17 (0.0
Specify all layers calor1s/0.0

M=z 0
auimum Calar 18[00
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Color 20]0.0

Ok | Cancel |

Figure 27: MakeEPS Settings window. Clicking OK will execute the MakeEPS module.
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Units. Choose the appropriate units (km, ft, or m). The default unit displayed in the window is of the
data set from the last RIOTS run.

Plot sourcesrecvrs. Click this check box to cause sources and receivers to appear in the file, as
they appear in the Surveyfile display.

Plot elev profile: Click this check box to cause the approximate elevation profile to appear in the
file, asit doesin the Surveyfile display.

Plot layer interface: Click this check box to plot the layer interfaces computed using the
‘DetLayer’ module on the velocity model. Note: If this is checked, then the appropriate ‘velplot’
input file (with ‘layer’ extension, velplot_layer 1 in this case) should be selected.

Input file: Select the path and filename of the file to be used to generate the EPS file, or click
‘Browse...” to find the file. These files can be velplot, hitplot, or surveyplot files. Note: in addition
to the velplot/hitplot/surveyplot file, MakeEPS also requires a “plotinput’ file. Since the optimization
process and the interactive survey design process both generate this file, it is normally always
present. However, when making EPS plots of data generated during previous SeisOpt@2D sessions,
it may be necessary to copy the appropriate ‘plotinput’ file from the corresponding output directory
(it is saved there with the extension used for the optimization) into the SeisOpt@2D directory. For
the MakeEPS settings to read it, the file has to be called “plotinput’.

Also, if the ‘Plot layer interface’ option is checked, the velplot file with the ‘layer’ extension must
be selected.

Note: The purpose of the following four fields is to select a sub region of the total image for
inclusion in the EPSfile.

X minimum: Minimum value of x-coordinate (horizontal distance in physical units - ft, m, km) to
start plotting the image from. The default setting is the smallest possible x-coordinate value. It
should only be increased, if desired.

X maximum: Maximum value of the x-coordinate to stop plotting the image. This number must
aways be greater than X minimum. Note also that the default setting for this value is dightly
greater than the actual total length of the array and is the largest possible value. If changed, it should
only beto asmaller value.

Y minimum: Minimum value of the y-coordinate (elevation in physical units) to plot. Note: this
refers to the lowest level of the model to include and not the upper limit. It should only be changed
to anumerically larger value, if needed.

Y maximum: Maximum value of the y-coordinate (elevation) to plot. Note: this refers to the upper
limit of elevation of the model to include. Any change should be to asmaller value.

Scale L abel: Enter the label to use for the scale bar (e.g., Velocity, km/s).

X-axislabel: Label for the x (horizontal) axis. (e.g., Distance, km).
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Y -axislabel: Label for they (vertical) axis (e.g., Distance, km).
Title: Enter the title that will appear on the plot.

Horizontal Scale: This value specifies how the horizontal extent of the image maps to the actual
physical units. In particular, 1 inch on the plotted image corresponds to the value specified by this
entry in units of distance used during the RIOTS run. Smaller this value larger the horizontal scale of
the image. One can control the aspect ratio of the image by manipulating this, along with the vertical
scale.

Vertical Scale: This value specifies how the vertical extent of the image maps to the actual physical
units. In particular, 1 inch on the plotted image corresponds to the value specified by this entry in
units of distance used during the RIOTS run. Smaller this value larger the vertical scale of the image.
One can control the aspect ratio of the image by manipulating this, along with the horizontal scale.

Use Color: Check this box to create a color EPSfile.

The following parameters can be used in different combinations to create ‘layered’ or
‘contour ed’ images of the velocity model.

Combination 1 (Figure 27a)
e Number of Colors: Enter the number of colorsto usein the model. Thiscan range from 2 to
255.
e UseAuto scale: Select this option to use the default amplitude scale limits.

X
UnitsIFeet 'l Caolor ot |d
Plot sourcesirecvrsl™ Coloro2|0
Plot elev prafile V¥ color 0310
Flot [ayer interface
U l_— Color 040
Input file | CAOptimi2Cvalidemo Browese...
) Color0&|0
¥ minimum|-4.085951
¥ maximum|71.930619 Color 06 |0
¥ mminimurm|[-10.695893 Colar 070.0
Y rnaximurn | 38.171802 Color0g (0.0
Scale lahel|Yelocity, ft's Calor0a|0.0
¥ axis label|Distance, ft Color1a]0.0
i Elevation, ft
Y axis label | Elevation, Color11(0.0
Title |Velocity Model
Caolor12(0.0
Horizontal scale (1in=){13.8211495
Color12(0.0
Vertical scale (1in=)[13.821185 s
Usze colarl¥ Calor14(0.0
Numberofcolors|255 Color 15(0.0
Use auto scale Color 16(0.0
Specify min and max Color17(0.0
Specify all layers color 1300
daxi 1]
Fmum calor19[0.0
Minirmum |0
Color 20(0.0
oK | Cancel |

Figure 27b: MakeEPS settingsfor creating EPS file using Combination 1
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Combination 2 (Figure 27b)
e Number of Colors: Enter the number of colorsto usein the model. Thiscan rangefrom 2to
255.
e UseAuto scale: De-select this option to use the default amplitude scale limits.
e Specify min and max: Enter minimum and maximum velocities for the model after de-
selecting ‘Use Auto scale’.

MakeEPS Settings

I

UnitsIFeet 'l Colora1]0.0
Plot sourcesirecvrs [ Colgroz (0.0
Plat elev prafile V¥ calor 0300
Plot layer interface V.
b SR Color04]0.0
Input file | CAOptim2Cvalidemo Browse...
o Caolor 05]0.0
K rninimurn |-4.085951
W maximurm [ 71.930619 Color 06|00
¥ minimurm |-10.695893 Calar 07 0.0
Y rnaximurn | 38.171902 Color0g]0.0
Scale lahel |Velocity, ftfs Color0g|0.0
¥ axis label |Distance, ft Color10/0.0
Y axis label | Elevation, ft color11/0.0
Title | Velocity Model
Color12]0.0
Horizontal scale (1in=)|13.821145
Caolor13]0.0
Wertical scale (1in=)|13.821195 Ll
Use colar Color 14|00
Numberofculorslﬁ Color 1500
Use auto scale Color 16]0.0
Specify min and max * -+ Calar17|0.0
Specify all layers calor1s/0.0
i 3000
MaxmL Calar 18[00
Minimum | 1000
Color 20{0.0
Ok | Cancel |

Figure 27b: MakeEPS settings for creating EPS file using Combination 2

Combination 3 (Figure 27c)

e Number of Colors: Enter the number of colorsto usein the model. Thiscan range from 2 to
255.

e Specify all layers. Select thisoption

e Color01, Color 02,...Color 20: Enter the velocity ranges for each color, one more than the
number of colors specified in ‘Number of Colors’. For example if the ‘“Number of Colors’
specified is 5, the user needs to enter six color values (up to maximum of 20). The resulting
EPS plot will have 5 colors each representing the velocity ranges specified in Color 01 to
Color 02, Color 02 to Color03, Color03 to Color04, Color04 to Color 05 and Color 05 to
Color 06. In this example, the five colors will correspond to velocity ranges 500-1000, 1000-
1500, 1500-2000, 2000-2500 and 2500-3000 ft/s.
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akeEPS Settings x|

UnitsIFeet 'l Color 01300
Flot sourcesirecvrs Coloroz (1000

Plat elev profile V.
Plot laver interface ¥
Inputfile m Browse...
Hminirnum |-4.085951
Hmaximurn | 71.930619

Color03|1500

Color 042000

Color0s| 2500

Calor 06[3000]

Y minimurm |-10.695893 Color 07)0.0
Y maximum |38.171902 Colorog|0.d
Scale label [Velocity, fiis Coloroa0.0
X awis label |Distance, ft colar1o[00

i Elevation, ft
' axis lahel |Elevation, color11]00

Title | vYelocity Model

Color12]0.0

Horizontal scale (1in=)|13.821145
Color13|0.0

Yertical scale (1in=)|13.821195
Use calor Colar 14]0.0
Numberofcolurslﬁ Color15]0.0
Lse auto scale Color16]0.0
Specify min and max color17[00
Specify all layers & calor1gl00

Maximurmn
Color19]0.d
Minirmurm
Color 20]0.0
Ok | Cancel |

27c: MakeEPS settingsfor creating EPS file using Combination 3

Once dl fields have been set, click ‘OK” to create the EPS file. A progress window will open,
indicating when the file creation is complete (Figure 28). Additionally, the name of the EPS file
appears in this window. Click ‘End / Terminate Process’ at the bottom of the progress window to
closeit.

i progress ﬂ

makeEPS: Make Report Cuality PostScript Plots
Capyright () Optim, Inc., 1998- 2006

Fart of SeisOpt @20 Version 5.0

Wigit Us at hitp:iwnans optims oftware.com
For Support Contact support@optimsoftware.com

model Data: min= 0.000000 {1047.553311), max= 3571 962846
Data will be clipped to; min= 1000000000, max= 3000.000000
Cutput ERS file written to CAQptim2Dvalidemoivelplot_6_layer.eps

The EPS file can he viewed, printed, and converted
to formats that can be used with MS-WWord
using Ghostscript and Ghostyiew

Ghostscript and Ghostview are freeware programs
that can he downloaded from hitp e cs wisc edui~ghosts
See the SeisOpt user's manual far more details

End f Terminate process |

Figure 28: Progress window showing the execution of MakeEPS
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The output EPS is always written to the directory from which the input file was read in. For
example, in Figure 27, the input file was in subdirectory demo and so the output file is also written
to the subdirectory demo. Also note that if the ‘Plot sources/recvrs’ option is chosen, the output EPS
will have a“_c.eps’ extension instead of just ‘.eps’ extension. Figure 29a shows an EPS file created
with the MakeEPS Settings shown in Figure 27b (Combination 2). This has the ‘Plot layer interface’
option chosen. If this is not checked, the layer interfaces will not be plotted on top of the velocity
model. Figure 29b shows the EPS file created using settings specified in ‘Combination 3’ (Figure
27c¢).

-;,_- velplot_&_layer.eps - GSview ) i ] 4]
File Edit Options View Orientation Media Help

=@ i 2] E DD [« @ =F

Velocity Model

= m
=
S E
w E ]
10_ T I LI LI LI I LI LI LI | L LI LI LI T o 10
o] 20 40 B0
Distance, ft
g —
1000 1500 2000 2500 2000
Velocity. ftis
File: velplot_E_layer eps FPage: "" 1of0

Figure 29a: Output from the MakeEPS module showing an optimized velocity model loaded into
GSView program. The plot was created using settings specified by ‘Combination 2°.

-;._- velplot_6_layer.eps - GSview ) o ] 4|
File Edit Options View Orientation Media Help
=@ 1?2 FU ] €] ®E E?},"ﬁ
Velocity Model
30— — 30
= 20 e — 20 g
= il |
2 — "
”g B Iq_l- - [ %
10— — 10 i
e o
" hﬁiJ -
-1 0_ T | T T LI I T T T | LI T T LILIL T __1 0
4] 20 40 BO
Distance, ft
T T T
500 1000 1500 2000 2500 2000
Velocity, ft/s
File: welplat_E_layer.eps 116, 285pt  Page: " 1of0

Figure 29a: Output from the MakeEPS module created using ‘Combination 3’ settings.
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7.2.1 Importing EPSfilesinto an MS WORD document

The EPS file created using the MakeEPS module can be modified using the freeware program
GhostScript/GSView (see Section 7.2, 1% paragraph) and inserted into an MS-WORD document.
There are two waysto do this.

The first method is to convert the EPS file into bitmap format using GSView. Here are the steps to

that:

1. Open the EPSfile (.eps) written out by SeisOpt @2D using GSView

2. Goto the “File” menu and select the “Convert” option. A dialog window will open up.

3. In this window choose ‘bmp256° for the ‘Device’ option and ‘120’ for the “Resolution” option
(Figure 294). You will notice there are other options for file formats. You can try these if you
have a drawing program that will render them. The reason to choose bitmap is because it can be
rendered using M SPaint, which is supplied with all Windows OS.

Convert
Device: Rezolution: Fages:
brip256E 120 All ;I
bit ﬂ 72 Cancel |
bitcryk, 95
i ==
E:-:g‘lbﬁ EI Froperties
brp1Gm GO0
Fﬂ%@m Help
bmparay d —I
I\:"arial:ule Page Size _j Al Pages |
i Eevene
[dd Fages |
O ptions:
I ﬂ EvenEages

Figure 29a: Choose ‘bmp256° for the Device option and “120° for the Resolution. One can go with
higher resolution if desired. Note that higher theresolution largethefile size.

4. Click on “Properties” button to set the page offsets as shown below. This will ensure the image,
when opened up using MSPaint will be rendered at the top left corner. These values can be
changed to suit the page size.
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Properties

Property: Walue:
| | ok

Cancel

Help

el

M
Page OFfset [pt) = |0 Y |-300 $

Figure 29b: Click on the ‘Properties’ window to bring up the above window. Set the ‘Page Offset’ as
shown so theimageisrendered in theleft top corner of the page.

5. Save the file name with a *.bmp’ extension. Load the file into MSPaint (just double-click on it
and it should open up in MSPaint). You may have to crop the image so as to remove the white
spaces around the image. If you have problems contact support@optimsoftware.com to find out
how to do this.

Velocity Model

Elavation, i
LR

Distance, f

1000

[T
1500 2000 2500 anon

Figure 29c: Bitmap image created using steps 1-5. This can be imported intoa M SWORD document.
6. The bitmap image (Figure 29c) can then be imported into an MS-WORD document.

The second involves using GSView to create an EPS file with aWindows Metafile or TIFF preview.
Here are the steps to follow to do the above:

Open the EPS file (.eps) written out by SeisOpt @2D using GSView.

Go to the ““Options’” menu and select ‘EPS Clip’ and ‘Show Bounding Box’ options.

Y ou will notice that the ‘Bounding Box’ (dashed box) now surrounds only the image.

Now go to the ‘‘Edit”> menu and choose ‘‘Add EPS preview’’ option, and select the preview
type (Windows Metafile or TIFF isthe best option).

e. Provide a new file name for the EPS file with the preview. Make sure you type in the extension
‘.eps’ for the file name.
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f. Savethefile asan EPSfile.

Now, you will be able to insert the EPS file saved in step ‘f” into an MS-Word document using the
insert-picture option. Once you have it Word, you should be able to print it to your printer.

7.3 Using Surfer™ to create contour plots

SeisOpt @2D creates output files that can be imported into “Surfer™” for plotting purposes. The
filesthat can be used with Surfer are:

“velvalues” (three column ASCII file containing the velocity valuesin (x,z,vel) format)
model_[ext].bin - blanking file that blanks model below ray coverage

elev_{ext].bln - blanking file that blanks model above topography

postingfile_[ext].txt - shot/geophone labels.

Also if using “DetLayer” module, a"layer_[ext].bln" file is written that can be imported into
Surfer for plotting the layer interfaces.

agrwbdE

8.0 SeisOpt Tuner, the Tuning Module

SeisOpt Tuner module has severa functions. The user can use it to (1) fine tune an optimized
velocity model to make the fits between the observed and calculated fits tighter (2) construct a new
velocity model and use it with the survey design module to visualize subsurface sampling. (3) Re-
run the optimization using a variable grid mesh. The third option is useful if there are large ‘holes’ in
the model or when the off-end source-receiver offsets are very large.

8.1 Tuning an Optimized Velocity M odel

The buttons used for tuning an optimized velocity model are present along the left-hand side of the
SeisOpt@2D user interface and the ‘Dimension Chooser’ button along the top. (Figure 40).

Dimension Chooser | CD|DrDEﬂSih-‘|I‘-.I1:5|}{ir‘r|I_|r‘r‘| j

Ture Box
Setvel
Gradient

Average Cells

Layer Select
hlowvelip
i oweCnaen

Change Yel
Figure 40: Buttonsto use for tuning an optimized velocity model or constructing a new velocity model
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Stepsto tune a velocity model using ' Tune Box'

The following steps show how to change the velocity of an area within the velocity model to be
tuned either by a constant new velocity, adding a gradient or averaging velocities within the tune

polygon.

e Load and display the desired optimized velocity model (see Section 5.3.1) to be tuned

e Make sure that the appropriate ‘riotsinput’ file (without extension) that generated the
displayed velocity model is present in C:\optim\2dv50\ folder. To be sure click on
‘RIOTS Settings’ and verify if the input parameters and input files are correct.

e Click on 'Tune Box' (the button labeling will change to ‘Boxing’) and draw any shaped
polygon by clicking the left mouse button, around the area to be tuned (Figure 40Db).

e Thegridsthat will be affected will be shaded.

e Hit<ENTER>.

e The polygon boundaries will turn from grey to black.

i SeisOpt{tm) @2D(r) v5.0, Copyright {c) Optim,Inc., 2006 =10l x|
| Cioptimi2Dvademotvelfila_6 x|
Load Layers Clear Layers | Dimension Chooser | Color Densiw|r-na}<imum j
Boxing 4!55?' 12'4922
Setvel Welocity
Gradient

. 3671,

Auerage Cells

Laver Select
Movellp
[ Ll =T
Change Yel
Make JPEG

-10.0000°

0.ooon f0.0000 24

CAOptim2DvademollB_src-6: 0.0

RIOTS Settings llakeEFS Convert SIP Convert ViewSeis
Convert GRM files Convert Seisimager Zoom Box Zoom 1:1 Zoom In Zoom Cut
== | Stop | == | Reset | Settings | Set up Batch File |_ Contact us | Giuit |

Figure 40b: Click on ‘Tune Box’ button and draw a box around theregion to betuned.

e To enter a new constant velocity, click on 'SetVel' button. The window shown in Figure
41 opens up
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Bl
Mew Yelocity |24?5|

Cione | Cancel |

Figure 41: Window to enter new constant velocity for areato betuned

e Enter the value of the new constant velocity for the area to be tuned
e Click 'Done' to execute the change (Figure 41b).

i SeisOpt{tm) @2D{r) v5.0, Copyright {c) Dptim,Inc., 2006 B N m] |

| Coptim2DvEDdemotvelfile_6 x|

Load Layers Clear Layers | Cimension Chnuserl Colar Densiwlhna}{imum j

e
L 5570 24027

Walocity

. 34871,

Tune Box

Gradient

Average Cells

Layer Select
wovellp
[ Leg =T
Change Yel
Make JFEG

-10.0000°

0.o0on r0.0000 el

CAOptirm2DvaMdermollB_srec-6: 0.0

RIOTS Settings MakeEFPS Convert SIP Convert ViewSeis
Convert GRM files Convert Seisimager Zoorm Box Zoom 1:1 Zoom n Zoorm Qut
== | Stop | == | Reset | Settings | Setup Batch File |— Contact us | Quit |

Figure 41b: Velocity value inside the ‘Tune Box’ changesto the entered value.

e Toenter agradient, click the ‘Gradient' button. The window shown in Figure 42 opens up

£

Top Yelocity 2000
Bottom Welocity |25DEI.E|

Cione | Cancel |

Figure 42: Window to enter valuesto calculate the new velocity gradient for the areato be tuned

e Enter the velocity for the top of the areato be tuned next to ‘Top Velocity’ and velocity
for the bottom of the area next to ‘Bottom Velocity’

e Click ‘Done’ to execute the changes

e |f you wish to average the velocities with the polygon, click the ‘Average Cells’ button.
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Click again on ‘Tune Box’ to complete the area selection

The modifications to the velocity model are saved in ‘v.fina’ file that is written to
C:\optim\2dv50\

Click on ‘RIOTS Settings’ to bring up the window shown in Figure 42a. Change the
output file extension, if needed, to prevent overwriting any existing files. In this example
the extension has been changed to ‘6_tune’.

Make sure the ‘Input v.final file’ is set to ‘v.final” and the ‘Input velplot file’ is set to the
appropriate velplot file (in this case it will be velplot_6 since we are tuning the output
from run 6 of batch processing).

Click “Set Iterations’ and change the ‘Max. Iteration’ to 1 to run the model just once and
view the effects of tuning (Figure 42a). If you wish to run the model through the full
optimization do not check the ‘Set Iterations’ box.

Click ‘OK’

Click ‘Run RIOTS’ to run the optimization using the tune velocity model asinput.

The progress window shown in Figure 43 opens up. Note that the optimization was run
for only one iteration.

Load the new Velfile, Hitfile and Pickfile

Verify if tuning had the desired effect by comparing the Pickfiles of the tuned and those

of the model before tuning and by comparing the least-square errors of the final models.

i RIOTS Settings

[ Dimensian File

Ok

Autocal

Lnits

Tirme Units
Sources file
Receivers file
Ficks file
Resolution

nx

nz

b

hz

Haorizontal Distances ?
Setvelocity bounds
Ma. Velocity
Win. Welocity
Source count
Pick count
Cutput directory
Cutput extension
Set iterations
Wz teration
Restart

Input v.final file

Input velplot file

-

=10l ]

Feet

millisecs

CADptimzDvalidemol6_sm

Browse...

Ledled

CAoptim20DvademmLE_re:

Browse. ..

CADptimZDvademoilE_obs

Browse...

Lomvast

7a

45

1.085951e+000

1.085951 e+000
I
-

5

120

CADptim 2 Dvalidema

Browse...

fi_tune

I

[1

-

Mfinal

Browse...

Browse. ..

CADptim2 Dvalidemowelplat_&

Browse...

Cancel

Figure42a: ‘RIOTS Settings’ parametersfor performing the optimization on the tuned velocity model.
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& Progress

3 |E3

RIOTS - Refraction Inversion and OpTimization Software
Fart of SeisOpt @20 Version 5.0
Copyright (o) Optim, Inc., 1998-2006
Yigit us at httpo sty optimsoftware. com/f

For Support Contact support@optimsoftware.com

e anual entry of nk, Nz and b
Forauto calculation of nx, nz, hyhz and estimate of desired h
set autacal=0in RIOTSinput or check the Autocal box in Settinos

ny= 70 nz= 44 grid spacing (hehz = 1.085951e+000,1.085951e+000 1
uniform grid aption specified

mHearing completion.., iterations = 1
hitgen: good = 120, total =120, ratio 1.000

Maximurm velocity in model= 3571 963 fifs
Minimum velocity in model= 1047 253 fi's

Parameters used far this run were
h=70 nz=4% hx=1.085951e+000 hz=1.085951 e+000 1

Least-sguare error betiween picks and calculated times
through the final model = 2 466567 e-007 52

Your picks and fits are in milliseconds

Qutput files WITHOUT extension written to the directary from
which SeisOpt @20 was launched AMD
Cutput files WITH extension _B_tune written to the directory CHADptirm 2 0validemo,

This run of RIOTS took 0 seconds

Cone
| =
End i Terminate process |

Figure 43: Progress window showing completion of the ‘RIOTS’ run for oneiteration using the tuned
model asinput.

Stepsto tuneavelocity model using 'Layer Select’

The following steps enumerate how to choose a layer in the velocity model to be tuned, move the
layer up, down, or change just change the velocity of the layer:

e Load and display the desired optimized velocity model (see Section 5.3.1) to be tuned

e Make sure that the appropriate ‘riotsinput’ file that generated the displayed velocity
model is present in the installation directory. To be sure click on ‘RIOTS Settings’ and
verify if the input parameters and input files are correct.
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& SeisOpt{tm) @2D{r) ¥5.0, Copyright {c) Optim,Inc., 2006 - |EI|5|

| Cioptim2Dvaidemotvelfila_6 x|

Load Layers Clear Layers | Dimensian Chnuserl Color Densiw|5 j

12.4922
Tune Box ] 8570
30.0000
Setvel Wealocity
- 871,
Gradient -

Average Cells

Selecting

movellp

oweDnwn

Chande Yel . H
Make JPEG

-10.0000% T T T T T T T T 0.0
0.0000 FOo.0000 -
CADptirm2DvademollB_srec-6: 0.0

RIOTS Settings akeEFS Detlayer Convert SIP Convert ViewSeis
Convert GRM files Convert Seisimager Zoom Box Zoom 1:1 Zoom n Zoom Qut
== | Stop | == | Reset | Settings | Set up Batch File |— Contact us | it |

Figure 44: Velocity model after the ‘Layer Select’ action

e Usethe ‘Layer Density’ pull-down menu (Figure 17) and change the number of layersin
the model. Choose among the different layer density options and select the number that
best shows the layer which has to be moved or whose velocity has to be tuned

e Click on 'Layer Select' and click on the layer which has to be moved or whose velocity
has to be changed. Figure 44 shows an example of avelocity model after such an action

e Click on “‘MoveUp’ to move the selected layer up

e Click on “‘MoveDwn’ to move the selected layer down

X

Yelocity +- ||1 000.0

Cione | Cancel |

Figure 45: Increment or decrement the velocity of the chosen layer by a specific amount

e Click on ‘Change Ve’ in order to increment or decrement the velocity of the layer.
Figure 45 shows the window that opens up when this option is chosen. To increase the
velocity in the layer, enter the value by which it has to be increased. To decrease the
velocity, enter the negative velocity value by which it has to be reduced

e Click on ‘Done’ to execute the changes

e Click againon ‘Layer Select’ to stop the layer selection process
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e Click on ‘RIOTS Settings’ to bring up the window shown in Figure 42a. Change the
output file extension, if needed, to prevent overwriting any existing files.

e Make surethe ‘Input v.fina file’ isset to ‘v.fina” and the ‘Input velplot file’ is set to the
appropriate velplot file (in this case it will be velplot_6 since we are tuning the output
from run 6 of batch processing).

e Click ‘Set Iterations’ and change the ‘Max. Iteration’ to 1 to run the model just once and

view the effects of tuning (Figure 42a). If you wish to run the model through the full

optimization do not check the ‘Set Iterations’ box.

Click ‘OK’

Click ‘Run RIOTS’ to run the optimization using the tune velocity model asinput.

Load the new Véfile, Hitfile and Pickfile

Verify if tuning had the desired effect by comparing the Pickfiles of the tuned and those

of the model before tuning and by comparing the |east-square errors of the final models.

8.2 Creating a New Velocity M odel

The steps outlined in Section 8.1 can be used to create a new velocity model. The ‘v.final’ file
created during this process can then be used as an initial model in a RIOTS optimization run (see
Section 4.6), if needed. The Hitfile generated when the tuned model is run can then be used to
determine the subsurface sampling and if the desired target has been sampled by the deployed array.
If the array geometry needs to be changed, load the Surveyfile created from this new model into the
ISD view (see Section 5.3.4). Perform an interactive and/or automatic survey design to optimize the
array geometry in order to sample the desired target depth. Thus, this can be used as a “‘bidding”’
module.

8.3 Using Dimension Chooser and the Variable grid optimization process

SeisOpt velocity optimizations by default use uniform grids. That is the hx and hz values are the
same through out the entire model. Now it is possible to change this and use variable grid spacing to
define the model space. It is recommended to always use the velocity model (v.final and velplot)
files from auniform grid spacing run as input to a variable grid spacing optimization.

Here are the steps to define a variable grid model:

e Click on ‘Dimension Chooser’ button.
e The Window shown in Figure 46 opens up

& _Ravish Dimension Chooser  {C) Optim Software

File i Edit Modify
Open Yelocity File Ctrl-0
Save Velocity File Ctrl-5
Save Velocity File As... Fiz2
Save Dimensions File As... Cil-D
Quit Ctrl-2

Figure 46: Click on ‘Dimension Chooser’ to bring up the window to specify variable grids

© Optim, Inc., 2006, wWww.optimsoftware.com Page 63 of 71



http://www.optimsoftware.com

e Select the Velfile generated from the uniform grid spacing run (File-> Open Velocity File,

Figure 47)
X
Look In: | demo « | || |53 |23 1EE| =
[ wfinal_2 [ wfinal_7 ) vetfile_6 [ vel
[ vfinal_3 [ velfile_1 [} velfile_6_tune [ ver
[ wfinal_a [ vetfile_2 [ verfile_7 [ wer
[y vfinal_s [ vefile_3 [} velplot.jpg [ ver
[ vfinal_6 [ vetfile_a [ velplot_1 [ ver
[ vfinal_6_tune [ vetfile_5 [ veiplot_2 [ wer
q| Lo | IC
File Mame:  [velfile_f |
Files of Type: |All Files -
Open Cancel

Figure 47: Select theuniform grid Velfile that needsto be modified.

The plot shown in Figure 48 is rendered showing the grid mesh of the input Velfile. Note that the
colors do not represent velocities.

£ Ravish Dimension Chooser {C) Dptim Software . ;Iglll
File Edit Modify

Figure 47: Uniform grid Velfileisloaded and can be modified to havevariablegrid sizes.
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e To modify the grid spacing, select the rows or columns that need to be changed and then
choose from among different options under Modify menu (Figure 49). If multiple rows or
columns are to be changed then make sure the ‘CTRL’ button on the keyboard is pressed
while selecting the desired rows and columns.

£ Ravish Dimension Chooser  {C) Optim Software ;Iglll
File Ecit | Modify |

Divide Row(s) Individuall Fi
Divide Col Individualty  F2

Divide Columnis) Collectively 4

Merge Selected Columns F&i

Figure 49: Choose the different optionsunder the Modify menu to specify thedesired variable grid

mesh.

e The possible modification options are:

(0]

Divide the selected rows: This option will increase the vertical resolution of the
model by increasing the number of cells in the vertical direction. This operation can
either be done for each row (divide selected rows individually option) or at once on
several rows (collectively option).

Divide the selected column: This option will increase the horizontal resolution of the
model by increasing the number of cellsin the horizontal direction. Aswith rows, this
operation can either be done on each column individually or on several columns at the
same time (collectively) if more than one column is selected.

Merge selected rows: This operation will decrease the vertical resolution by merging
selected rows.

Merge selected columns. This operation will increase the horizontal resolution by
merging selected columns.

Re-size selected row: One can enter the physical dimension of the cellsin the vertical
direction using this option. For example if the uniform run had an hz of 1.0, this
option can be selected (for one row only) and hz changed to 0.5 or 1.5 or any other
number.

Re-seize selected column: One can enter the physical dimension of the cells in the
horizontal direction using this option. For example if the uniform run had an hx of
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1.0, this option can be selected (for one column only) and hz changed to 0.5 or 1.5 or
any other number.

£ Ravish Dimension Chooser {C) Optim Software ;Iglll
File Edit Modify

Figure50: Variable grid mesh showing the effect of dividing rows and columns which increasesthe
vertical and horizontal resolution respectively.

4 Ravish Dimension Chooser: {C) Optim Software ;IEIEI

File Edit Modify

Figure51: Variable grid mesh showing the effect of merging columns which decreases the horizontal
resolution. Similarly rows can be merged to decrease vertical resolution.
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- Mew Row Height:

11085951 0000]

OK

Cancel

Figure 52: The module allows user to specify the physical units of the rows (vertical resolution).

e Once the desired changes are made, save the dimension file that contains information about
the variable grid mesh. To do this select ‘Save dimension file as’ under the File menu and

specify aname (Figures 53 and 54).

£ Ravish Dimension Chooser
File | Edit Modify

Open Yelocity File
Save Velocity File
Save Yelocity File As...

Ctrl-0
Ctrl-5
F12

(C) Optim Softwa

Save Dimensions File As... Ctrl-0

Gt

Ctrl-2

Figure 53: Save the dimension file that needsto beinput into ‘RIOTS Settings’ to run the variable grid
optimization.

x|

Save In: ([ demo | |EE|| T R o —
[ vfinal_2 [y vfinal_7 [ velfile_6 [ ver
[ wfinal_3 [ velfile_1 [} velfile_6_tune [ ver
[ wfinal_a [ vetfile_2 [ vetfile_7 [ ver
[ wfinal_s [ verfile_3 [} velplot.jpg [ wer
[ vfinal_6 [ velfile_a [ velplot_1 [ vel
[ vfinal_6_tune [ vetfile_5 [ velplot_2 [ ver
(] Ln | I

File Name:  [velfile_F_dirm |

Files of Type: |All Files b

Save Cancel

Figure 54: Savethedimension file

e Thisfileisinput into ‘RIOTS Settings’ (Figure 55). Make sure the correct v.fina file and

velplot file for the uniform run are selected.
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e Since the uniform grid velocity model is being used as a constraint, the ‘Restart’ box should
be checked. The “Set Iteration” box can be check and the ‘Max. Iteration’ set to 1 to see the
effect of the variable grid change. To run the full optimization, do not check the ‘Set
Iteration’ box.

e Click ‘Run RIOTS’ to run the variable grid optimization (Figure 56) and view the modified
Velfile output (Figure 57).

4 RIOTS Settings i _ ol x|

Autocal [~

Units [Feet

L 1<

Tirne Units |millisecs

Sources file | CAMOptimZDwaidemolLB_src Browse...

Receivers file | CAWOptim2DvalidemaollE_rec Browse...

Picks file [CWOptirmZDvaldemolLE_obs Browse...

Resalution | Lowe st ﬂ
nx|70
hz|45
hx|1.085951e+000
hz|1.085851e+000

Horizontal Distances ? [
Setvelocity bounds [T
Max, Welocity

Min. velocity

Source count|9

Pick count{120

Output directary | S ptimZ0Dvadermaot Browse. .

Output extension |6_dim

Set iterations ¥

Mz, Iteration |1

Restart¥
Input v.final file | CA0ptim20vaMdemoifinal_& Browse...
[V Dimension File CAOptimZDvalidemotvelfile_B_dim Browse.
Input welplot file | CAOptimM20vaNMdemowelplot_G Browse...
OK | Cancel

Figure55: RIOTS Settingswindow for thevariable grid optimization. Choose the appropriate
dimension file, v.final, and velplot files. Check the ‘Restart” box.
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x

RIOTS - Refraction Inversion and OpTimization Software
Fart of SeisOpt @20 Version 5.0
Copyright () Optim, Inc., 1998-2006
“isit us at hitpthwewaiw optimsoftware com/

For Suppart Contact support@optimsoftware.com

variahle grid option specified

kearing completion. ., iterations =1
hitgen: good =112, total = 120, ratio 0.933

faximurm velocity in model= 3571.963 fi's
Winimum velocity in model= 1047 553 fifs

“ariahle grid run using dimension file CAOptim2Dva0demotyelfiile_6_dim
Least-sguare error between picks and calculated times

through the final model = 5150657 e-007 52

Your picks and fits are in milliseconds

Ciatput files WITHOUT extension written to the directory fram

which SeisOpt @20 was launched AND

Qutput files WITH extension _6_dim written to the directory COptirm2 Dwsdemol

This run of RIOTS took 1 seconds

Done
| =
End ! Terminate process |

Figure 56: Progress window showing variable grid optimization run for oneiteration.

i SeisOpt{tm 2D(r) ¥v5.0, Copyright {c) Optim,Inc., 2006 - |EI|1|

[Coptimz2ive0idematvelfile_6_dim x|

Load Layers Clear Layers | Dimension Chooser | Color Densit\,flhna}{imum j

—
24022
Tune Box HE370 I
Setvel Wealocity
Gradient

. 34871,

Average Cells

Layer Select
wovellp
[ Leg =T
Change Yel
Make JFEG

-10.0000~ r r T T r T . r
0.00o00 Fo.0000
CAQOptirm2DvaMdemollE_src-6_dim: 1.0E-8

RIOTS Settings MakeEFPS Convert SIP Convert ViewSeis
Convert GRM files Convert Seisimager Zoorm Box Zoom 1:1 Zoom n Zoorm Qut
o | Smp == | Reset | Settings | Setup Batch File |— Contact us | Quit |

Figure 57: Output from variable grid run with the columns on the left merged into one.

0.0
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9.0 Solutionsto Possible Problems and Other Useful I nformation

It is possible to encounter some problems while running SeisOpt@2D, mostly because of memory
issues or using incorrect file formats. Below we list some trouble shooting tips.

9.1 Authorizing the license

SeisOpt@2D will not run without a valid license, and separate licenses are required for each
computer on which SeisOpt@2D runs. If a valid license is not present, a message saying 'program
not authorized' appears when SeisOpt @2D is started. Configuring the license involves an exchange
of 2 numbers between the licensee and Optim, a ‘Site Code’, and a ‘Site Key’. The details of this
procedure are given in the Section 0.0. To avoid problems with incorrect site codes/keys, always try
to use Windows ‘copy’ and ‘paste’ functions when transferring these numbers. If the message 'not a
valid site key' appears when validating the license, verify that the site key entered exactly matches
that sent by Optim.

SeisOpt @2D's license software uses hidden files to keep track of the license. If an ‘unlimited’
license ever becomes disabled, it is probably because one or more of the hidden files was
inadvertently removed, possibly by a hard-disk utility program. In this case, contact Optim for a
new license.

9.2 Transferring the license

SeisOpt @2D license can be transferred from one computer to another. The transfer should be done
before uninstalling SeisOpt @2D on the old computer. Once the license has been transferred,
SeisOpt @2D will not run on the old computer. Here are the steps to follow for transferring the
SeisOpt license from one computer to another:

Install SeisOpt @2D on new computer.

Put a new floppy disk into the disk drive

Click on the SeisOpt @2D desktop icons. A license window will open.

Go the “‘License’” menu and choose ‘‘Transfer in from another computer’’

The program imprints its registration on the disk.

Now remove the floppy disk and put it into the old computer on which SeisOpt @2D was

installed.

Start SeisOpt @2D on the old computer and hit return when the ‘“‘Check License’” window

comes up.

8. A license window will open up.

9. From the license window, go to License menu and choose ‘‘Transfer Out of Computer’’. Supply
the floppy disk path.

10. Remove the floppy disk and go back to new computer.

11. Click ““Transfer into Computer’” to complete the transfer and discard the intermediate imprint

files on the floppy disk.

Sk wdpE

~

9.3 Running RIOTS
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In order to run, RIOTS needs 4 files, the parameter file ‘riotsinput’, and the 3 data files, described in
Section 2.2. The ‘riotsinput’ file must be present in the directory from which SeisOpt@2D is run, or
RIOTS will not start. If any of the file names and/or paths of the 3 data files are not specified
correctly in ‘riotsinput’, RIOTS will not start. A message in the RIOTS Progress window appears if
RIOTS cannot find any of the 4 required input files. Use ‘RIOTS Settings’ to correct any incorrect
path or files names.

9.4 Unableto display Vefile/Hitfile

Memory shortage will cause the Velfile and Hitfile generated by SeisOpt@2D not to be displayed on
the SeisOpt@2D GUI. Contact support@optimsoftware.com should you run into such a problem.

9.5 Terminating RIOTS

Clicking on End/Terminate button at the bottom of the Progress window (Figure 4) may lead to the
computer screen going blank and may require a re-boot of the computer. It is best to terminate the
process by using the Task Manager'. This can be invoked by clicking ‘Ctrl-Alt-Del’. Choose the
process ‘riots’ and click ‘End Task’ to terminate RIOTS.

9.6 Preventing loss of license

Optim uses software protection mechanism to protect and license its SeisOpt products. The software
protection works by storing hidden files in the installation directory. As a result, the user should
make sure these files are not erased during disk de-fragmentation or while running an anti-virus
scan. For example, this is known to happen when running Speed Disk, a de-fragmentation utility
included in Symantec’s Norton Utilities. This also happens while running Norton Anti-Virus Utility.
Loss of these fileswill result in the loss of license to run SeisOpt.

To prevent thislossdo the following:

1. Open Speed Disk, and choose File, Options, Customize, and Unmovable Files.
2. Specify that the*.ENT, *.RST, .KEY, and.41S files cannot be moved.
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