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1.0 SeisOpt® ReMi™ Softwar e Overview

SeisOpt ReMi software uses refraction microtremor recordings from standard refraction equipment
to estimate 30 m (100 ft) average shear wave velocities and one- and two-dimensional shear wave
profile down to depths of 100 m with 5%-15% accuracy, with the accuracy decreasing with depth.
The software is based on the refraction microtremor (ReMi) technique described by Louie (2001)

ReMi data is provided in the insert of this user's manual. Before collecting the data for ReMi
software analysis, please read the field tutorial carefully and contact support@optimsoftware.com
with any questions about the acquisition parameters. The frequency of the available geophones,
distance between geophone takeouts, total length of the recording array, and the distribution of
subsurface velocities will determine the maximum depth up to which shear wave velocities can be
derived.

Current techniques of estimating 30 m (100 ft) average shear wave velocities (Vso0) and one-
dimensional shear velocities for assessment of earthquake site response are too costly for use at most
construction sites. They require large sources to be effective in noisy urban settings, or specialized
independent recorders laid out in an extensive array. SeisOpt ReMi software uses microtremor noise
recordings made on 200-m-long lines of seismic refraction equipment can estimate shear velocity
with 5-15% accuracy, often to 100-m depths. Shorter lines and higher frequency geophones will
yield velocities down to shallower depths. It uses standard refraction equipment, simple recording
with no source, a wavefield transformation data processing technique (ReMi Vspect module, see
Section 3.0), and an interactive Rayleigh-wave dispersion-modeling tool (ReMi Disper module, see
Section 4.0). Thus, the refraction microtremor exploits the most effective aspects of the microtremor,
spectral anaysis of surface wave (SASW), and multi channel analysis of surface wave (MASW)
techniques (Louie, 2001). The slowness-frequency (slowness is inverse of velocity) wavefield
transformation is particularly effective in allowing accurate picking of Rayleigh-wave phase-velocity
dispersion curves despite the presence of waves propagating across the linear array at high apparent
velocities, higher-mode Rayleigh waves, body waves, airwaves, and incoherent noise (Louie, 2001).

2.0 Installing and Getting Started with SeisOpt ReMi
2.1 Installing SeisOpt ReMi

Begin theinstallation of SeisOpt ReMi 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”.
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Setup Complete

Setup has finished copying files bo vour computer.
Setup will now launch the program. 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 theinstallation.

x

i ] IInable to copy file From ) Optimt Remivi40l Crypsery exe o CWINDOW S sy stem 32 Crypsery, exe,

Reason: The process cannok access the file because it is being used by anather 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
ReMi. The installation directory is C:\Optim\ReMiv40\. A successful installation will create three
SeisOpt ReMi desktop icons, as follows:

e SeisOpt ReMi Vspect module (Figure 2a, see Section 3.0), which has tools to read in the
recorded data and create a Rayleigh wave phase-velocity dispersion curve.

Figure 2a: SeisOpt ReMi Vspect moduleicon

e SaisOpt ReMi Disper module (Figure 2b, see Section 4.0), which is the interactive, one-
dimensional shear wave velocity-modeling tool.
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ReMiDisper
w4,0
Figure 2b: SeisOpt ReMi Disper moduleicon

SeisOpt ReMi Registration tool (Figure 2c), which has to be used to register the software before

Reqister ReMi
w0

Figure 2c: SeisOpt ReMi Registration icon

2.2 Authorizing and Registering SeisOpt ReMi

SeisOpt ReMi software modules are protected by encryption software and so you need to obtain the
proper authorization from Optim to be able to start using them. The following sections outline this
procedure:

2.2.1 Registering SeisOpt ReMi software

1.

No

Thefirst step isto register SeisOpt ReMi. Note that you can do the authorization and registration
at the same time. That is, send the registration key (Section 2.2.1 and site code at the same time
to Optim.

To register double-click on the “Register ReMi v4.0” icon (Figure 2c) that appears on the
desktop after installation.

A command (MS-DOS) window will open up (Figure 3), displaying the “Registration Code Part
One”.

Send this code, along with your company name and address to Optim, via email to
support@optimsfotware.com, phone or fax.

DO NOT quit the registration window until after you have entered the registration key. Else, you
will not be able to run this module.

A registration key will be returned, which you will need to enter to authorize the program.

After entering the key, hit <ENTER> and close the window.
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. Register ReMi v4.0

C: \Optlm\ReﬂlufiE}hln\Jaua —cp dizper_48. jar dizper.Register
Registering Softwame Packaoe: Seizflint BeMi ud B
Registration Cude Palt One: 168-46-91-38-3

REgl"‘tlﬂtlD COoe T aEe LW e

Email this code to support@optimsoftware.com.
DONOT close the window until you enter the
registration key

Figure 3: A command (M S-DOS) window opens up with the ‘‘Registration Code”’

2.2.2 Authorizing SeisOpt ReMi Vspect and Disper Modules

The next step isto authorize the license for SeisOpt ReMi V spect and Disper modules. Note that you
can do the authorization and registration at the same time. That is, send the registration key (Section
2.2.1 and site code at the same time to Optim. To do so, following the steps below:

1
2.

3.

Click on either the ReMi Disper of ReMi V spect icon on the desktop.

When the license configuration window appears (Figure 4), a Site Code should be displayed, as
shown in Figure 4. If not, click the ‘Display Site Code’ button.

Send this site code to Optim, by email (support@optimsoftware.com), phone (775.784.6613), or
fax (775.784.1833). 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 ReMi Disper, a small window briefly appears (Figure 5)describing the status
of the license, then closes, and the program starts. DO NOT hit ENTER/ RETURN when this
window appears.

SeisOpt ReMi will not run on any other computer, without obtaining another Registration Key
and Site Key or authorization to transfer the license (sees Section 6.2).
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é SeisOpt ReMi ¥4.0 - License Configuratio o ] |

Program License Help

Frogram naot authonized

Email thisto Site Code. D311 SED4 5505 E3E7 Ad
support@opti msoftware.com

and enter the site key sent Site Kew:
back to you in the appropriate
location
oeisOpt ReMi V4.0 |

1020 S-wave welocity modeling

The license for this pragram is not currently authorized. |If

you have paid for a license, fallow the instructions below:

1. If the Site Code does not appear above, click an the —
Display Site Code' button.

2. Send this site code that appears, along with your

company name to:

D|_1tim, I"E'___ e j

Figure 4: Email the ‘Site Code to support@optimsoftwar e.com and a Site Key’ will be returned.

SeisOpt ReMi ¥4.0

LInlimited license

Press <Enter>to configure your license.
Figure5: Licensecheck window appearseach time ReMi Vspect or ReMi Disper moduleisrun

2.2.3 Preventing loss of license

SeisOpt ReMi software protection mechanism works by storing hidden files in the PC. 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 files will result in the loss of license to run SeisOpt.

To prevent thisloss, do 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.

3.0 SeisOpt ReMi Vspect Module

Double-click on the desktop icon shown in Figure 2a to launch the ReMi Vspect module. The
graphical user interface shown in Figure 6 will open up. The V spect module imports the microtremor
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data recorded in the field and performs a wavefield transformation, creating a “‘velocity spectrum’’
in the slowness-frequency (p-f) domain.

i SeisOpt(R) ReMi{TM) ¥4.0 ¥spect: Begin With Step 1 - 10| x|

File Edit “iew “spectProcess Windows

SersUpHR] Relim{I1a) V4. IF Vspact Begn Y step 7

o.a Element 150.0

0.0

Wector

100.0
Amplitude

SR I

Figure 6: Starting graphical user interface of SeisOpt ReMi Vspect module
This module contains tools to do the following:

Convert refraction microtremor data recorded in the field (SEG-2 format) to SEG-Y .

Import, visualize and plot the data (Step 1).

Perform some pre-processing on the data (Step 2).

Erase or apply geometry to the microtremor records (Step 3).

Perform wavefield transformation on the data in and generate a velocity spectrum in the

slowness-frequency domain (Step 4). This yields the Rayleigh wave phase-velocity dispersion

curve.

e Visualize and plot the velocity spectrum.

e Stack and sum velocity spectrum from individual records (gathers) to one spectrum (Step 5).

e Pick the dispersion curve and export the picks for interactive one-dimensional velocity modeling
using SeisOpt ReMi Disper module (Step 6).

e |naddition it has also options to write out images in JPEG, SEG-Y/, or Binary formats.

Each of these steps launches a new window. For ease of use it is recommended that the user close
any windows that are not needed, by selecting ‘Close Window’’ under the ‘‘File’”> menu. For
example, if the user is performing Step 4, he or she can close windows that were opened during Step
1, Step 2 and Step 3.

Note that the title bar on each window indicates which step of the SeisOpt ReMi V spect processing
the user is at, making it easier to keep track of the processing sequence. When proceeding to the next
step, use the select the options from the current window. If you do have windows from al the
processing steps open, click on the frame of the window you want to activate and bring to the front.
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3.1 Step 1: Converting, importing and visualizing field data

The first step is to convert the microtremor data recorded in the field to SEG-Y format since current
version of the ReMi Vspect module can only read in field data in SEG-Y format. If the seismic
recorder can save datain SEG-Y format, then this step can be skipped.

For the convenience of the user, the module comes with a program that will convert data recorded in
SEG-2 format to SEG-Y. If you wish to convert other data formats to SEG-Y (like from ABEM
Mark 3 or OYO), use SeisOpt® Picker which is available from Optim. SEG-2 (usualy, with .DAT
extension) is of the most common formats used for recording seismic data. The conversion program
can handle only data that has 16,000 samples per trace or less. Hence, set the recording length and
sampling rate to make sure this limit is not exceeded. Contact support@optimsoftware.com if you
have any questions before acquiring the data. There are several commercial programs available (for
example, 1XSeg2Segy © Interpex Limited, Golden, CO, USA) that can handle longer trace data.

3.1.1 Converting SEG-2 datato SEG-Y format

If your seismograph records in SEG-2 format, then the first step isto convert it to SEG-Y format. To
do so, choose the *“Convert SEG2 Filesto SEGY ...”" item from the File menu of the V spect module,
asshown in Figure7.

Comvert SEGZ Files to SEGY ...

YWirite PostScript File... Cirl+P

Write JPEG File...

Write Binary File... Ctrl+B
Append to Binary File. . Cirl+D
Wirite Sound File... Ctrl+L
Wite Ascii File... Cirl+5

100.0

Amplitude
-0 1 0

Figure 7: Choose ““Convert SEG2 Filesto SEGY...”’ to start the process of converting SEG-2 files

The dialog window shown in Figure 8 opens up, with the message ““Select first SEG File...”’ inits
title bar. Go to the directory containing the SEG-2 data files (.DAT extension) and choose all the
records that need to be converted. Make sure all the files that are being converted are recorded along
one profile. Note that for this example, the data files RM2011.DAT to RM2015.DAT residing in
C:\optim\remiv40\ demo folder was chosen.
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i gelect SEG-2 Seismic Records Files... ) x|

A o—
A o0—

Look In: | demo - | |EE| |3 |3

oo
oo

[ RM2011.DAT
[ RM2012.DAT
[ RM2013.DAT
[ RM2014.DAT
[ RM2015.DAT
[ RM_dis.xls

|j| RM_mod.xls

File Hame: 2011.DAT" "REM201 2.0AT" "EM201 3.DAT" "EM2014.DAT" "RM201 5.DAT"

Files of Type: |[All Files -

Open Cancel

Figure 8: Choose all the SEG-2 filesto be converted and click ¢“Open’’

If the conversion is successful, a window displaying the message ‘‘Conversion completed’” will
open up (Figure 9). It will also list the “Trace or data type” of the converted SEG-Y file. Make sure
you use this trace format when reading in the SEG-Y files.

!‘L convytemperr.txt - Motepad

File Edit Format Wiew Help

v Zonversion Completed #v%
Datatype: 32-Bit Integer

Figure 9: On successful conversion, the message above will be displayed on a Notepad/Wordpad
window

Any errors that might occur during the conversion are also displayed in this window. A SEG-Y file
(.SGY extension) containing al the files (records) and which has the name of the first SEG-2 file
will be written to the directory containing the SEG-2 files. The conversion takes about a minute. If
the window shown in Figure 9 does not appear, it indicates a problem in converting the files. Then,
try converting onefile at atime. Thiswill create one SEG-Y file for each SEG-2 file. The individual
SEG-Y files can then be read in together in Step 1 of the V spect processing sequence (Section 3.1.2).

The conversion is performed by the seg2segy routine, dightly modified to adapt to Vspect module,
and is available from the Colorado School of Mines (Copyright, 1992-1999). The following rules
and limitations apply to the conversion:

e The SEG-2 files should not exceed 16,000 samples per trace. For a typical SeisOpt ReMi data
acquisition, it is sufficient to record for 30 seconds, at 2 ms sample interval, resulting in 15,000
samples per trace.
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3.1.2 Importing and Visualizing SEG-Y Files

Once the SEG-2 files have been successfully converted to SEG-Y format, the next step is to import
and visualize them using the ReMi V spect module. Y ou also use this step to read in individual
SEG-Y files (records) that have been recorded in the field. To do so, go the ““V spect Process’” menu
item and choose ‘“Step 1.b: Open SEG-Y Seismic Records...”’ as shown in Figure 10.
i GeisOpt{R) ReMi{TM) ¥4.0 ¥spect: Begin With =10 x|
File Edit “iew REfO=INESIGlR=ER=E ihd oS

LY

0.0
oo Step 1.b: Open SEG-Y Seizmic Records...

Step 1.8 Open non SEG-Y and non SEG-2 Seismic Rec

Step 2 Pre-Processing

Step 3: Erase or Apply Geometry...
Step 4 Compute p-fof Each Record...
Step & Combine Record p-fs...

Wector
Step B: Pick and Save Dispersion...

100.0
Amplitude
o[ 1 o
Figure 10: Choose ““Step 1.b: Open SEG-Y Seismic Records...”’ toread in the microtremor datain
SEG-Y format

Note that Step 1.a should be used only for data saved or recorded in a format that isNOT SEG-Y or
SEG-2.

When the Step 1.b is selected, the dialog box shown in Figure 11 will open up. Go the directory that
contains the data file in SEG-Y format, select it, and click ““Open’’. If you are reading in individual
SEG-Y files created in the field then you simply choose all the SEG-Y files to be read in as show in
Figure 12. Note that you use this option only when each SEG-Y file contains only ONE record. If
they contain multiple records, see Section 3.1.5 on how to read them in.

In both cases, the format verification window shown in Figure 13 will open up. The default data type
of the converted SEG-Y traces is 32-bit integer. Make sure you choose the correct ‘data type’ as
shown in Figure 9. The program can aso read in SEG-Y data whose traces could be in any of the
formats listed in Figure 14. Usually, the seismic recording instrument manual should specify the
trace type of the data being recorded.

Make sure the number of tracesto be read inis correct. The default valueis 24, but if you have a 12-
channel system this should be changed to 12. Similarly, when recording more channels this should
be change to reflect the total number of traces being analyzed. Click ‘‘Read Binary’’ to read in the
SEG-Y data
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& Read SEG-Y Seismic Records Files...

Look In: | demo - | |EE| |3 |3

A o—
A o0—

oo
oo

[ comtemptxt [ RM2015.DAT
D convtemperr.txt D RM_dis.xls
[y RM2011.0AT [} RM_mod.xls

[ RM2011.sgy |

[ RM2012.DAT
[y RM2013.DAT
[y RM2014.DAT

File Hame:

Files of Type:

RM2011 50y

All Files -

Open Cancel

Figure 11: Choose the SEG-Y fileto beimported in ReMi Vspect for analysis

f Read SEG-Y Seismic Records Files. .. X

Look In: | data_051004 - @ @ @ E

File Name:

Files of Type:

[y bri17.zip [ bri17_5.sov [ bri17_mod
[ bri17_1.sov [ bri17_6.sov [ bri17_picks
[ bri17_10.suy [ bri17_7.sav [ bri17_picks
[ bri17_2.sov [ bri17_8.suy [ bri17_picks
[ bri17_3.say [ bri17_9.say [ bri17_picks
[ bri17_d.sov [ bri17_dis1.txt [} conway By
I

|3'!-" "brit7_A.soy" "hril7_B.soy" "hri1 7_¥ 5oy "hril 7_8.sogy" "bri ?_Q.Sg'g.-"|

All Files 4

Open Cancel

Figure 12: When reading in several individual SEG-Y files each containing only ONE record, select all

of them and click ‘Open’.
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4. Open Binary File...

Binary file CA0ptimiReMivdlidemolRM2011. &
weill replace the current data (if one Plang)
SelisOpt(F:} FemiTh 4.0 vspect:IElegin L
1 r

Binary File Type:  [SEG-v =l

First Field Record Mo. to Read: |1 3
<
I“IEIEIEIEI

The field record numbers can
be erased and left blank. This
will ensure al dataisread in.

v 3600-hyte Reel Header Block Present

Trace Data Type:  [32-bitInteger  x]

Traces to Analyze: |1 24

Bytes to Skip IIZI

Elements pervector:

Enter the number of traces or
channels (equal to number of
geophones) to be analyzed. For
the demo data set this should be
changed to 36

|1 50
Yeotors per Plane: |1 nn
HumberafBlanes: |1

V| Old BE hieaders withaut source coard s,

Read Binary File | Cancel |

Figure 13: SEG-Y data verification window. M ake sur
clicking ‘Read Binary File’.

Trace Data Type: F2-hit Integer j

Traces o Analyze: IEEESava Float
" |IBM Float
32-hit Integer
16-hit Integer
32-hit Intwi Gain

Bytes to Skip:

Elemments per e

ethedatatype iscorrect before

Figure 14: Different *“Trace Data Type’’ can be chosen using the pull-down menu
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