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1. Overview

Extraction of the fundamentahode (MO) dispersion curve éscritical step during MASW analysthe
accuracy of whichas a direct impact on the final velocity (Vs) profilép until now, i has been the only
step in ParkSEIS (as with all other3¥A analysis tools) that requdé¢he user's intervention to identify

the corresponding energy pattern forehMO trend. This step can be fairly straightforward if the trend is
the only dominant energy pattern present in the dispersion image [also known as "overtone (OT)"
imagg. Or, as is more commonly the casecan bea challengingaskif the overtonerecord includes

other trends created from multipleauses such as higherodes, ambient noisesnergy segments

arising from lateral variation of subsurface conditions, computational artifacts due to Gibb's
phenomenon and boundary effects, body wave effects, etc.

As of this version of ParkSEI8tedtion of the fundamentaimode (MO) dispersion trend is now haedl
through a fully automated process that works on various (theoretical and empirgdcts of

dispersion image dataThe process is similar to a pattern recognition techniha¢ is groundedn the
theory of wavefield transformation that generatesetlovertone record.The actual technical
implementation is linkedo a significant number ampiricalparametersthat are properly calibrated for
the condition of the original seismic field record as well as the corresponding overtone record. This
empirical calibration has been madssing several hundred field data sets acquired at sitefivafrse
subsurface conditions.

The detection of MO trend is made through a comprehensive evaluatibtihe overtone record, which
evaluateghe following five (5) tiributes of the record:

1 Pattern: Recognition of the most dominant surface wave evisrdssesseih its spectral and
phasevelocity attributes Then, the overall strength and continuity of the pattern is
estimatedfrom the surface wave dispersion perspees

1 CoherencyMost major energy trends are identified and their relative coherencies are
estimated.

1 Definition: Major energy segments aselected and themvaluated for their strengths in
comparison to those of the body wave segments.

1 Amplitude: Major energy segments aselected and themvaluated for their energy levels
with respect to the background noise level.

1 Energy An absolute amount of surface wave energy is estimated.

Thedetectionprocess accounts for aif these attributes(with varyingdegrees of contribution). The

key parameter, however, is the "Patterwhichis calculated first and theapon whichother relative
contributions are determined The detected MO trend is used to set a specific écaledthe "Bound
OT"in the originalovertone image to which the subsequent process of the curve extraction should
focus. This is similar to setting tflewer and upper) bounds along thvesually identified MO trend,
which is the mode of operation during a manual proce&flowchart of theoverallprocess is presented
in Figure 1
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Figure 1. A general flowchart of the automatic detection algorithm (right) in reference to the
flowchart of ParkSEIS (left).

To briefly explain each step in the flowchart

(a) A seismic data setith field-geometry encoded*(SR)*.dat] is used as an input to the 2D
wavefield transformation. A dispersion image (overtone) data set [*(Ad9.dat] is produced
from this process.

(b) Each overtone record is then evaluated by a pattern recognition mefitiothe amount of
signal wavefields (i.e., MO surface waves) with respect to all other wavefields (i.e., for SN ratio).
Then, a new set of overtone data [*(Bou@l).dat] is prepared by applying proper signal
enhancing technigues to the original overtorexords [*(AuteOT).dat].

(c) A special type of dispersion curve [*(BoundDC).dc] is extracted from each record in this new
data set. This curve contains information about detected MO trend in the original overtone
record [*(Auto-OT).dat].

(d) An MO curve isxracted from each of the original overtone recsfti(Auto-OT).dat] by using
the special dispersion curve from (c) as a bound curve. All extracted curves are then saved
and/or passed to the next inversion process to generate a (1D or 2D) velocity ¢fitg). pr

To start the automatic process, select "AUTO" item from the main menu (yellow arrow), or select
"AUTQ" tab from the tool panel (green arrow) as illustrated below.

ParkSEIS (PS)© (Version 3.0 - AUTO) - Copyright Park Seismic LLC Q
@ Inversion @& Display Setup Source/Receiver (SR) ¥ Modeling &Y, Utility g Settings $9 Info 2 Help ¢ AUTO | Exit ti >

Process | S-Velocity (vs) | Dispersion | Inversion | Display | Source/Receiver (SR) Setup | Modeling | Utilty | Setiings | Info | Help  JAUTO

5 R B B
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2. AUTO for 2D Velocity (Vs) Cross Section

Thissection describethe automaticprocessusedto generate a 2D velocity (Vs) cross section at the end
[*(2DVs).txt] It can start fromZ.1) original seismic field data in SE@rmat that may or may not have
the source/receiver (SR) setup encodeti?) a seismic field data set preuy prepared that has SR
setup encoded*(SR)*.dat] or 2.3) an overtone record data set previously prepared [*(AQGtD).dat].

If the original SE@G seismic data set does not have a proper SR setup encoded, then you have to go
through the source/receive(SR) setup process first before the automatic process takes place.

2.1 From Field Seismic Files in SEBormat

From the main menuselect items as shown below:

- o
¢ /auto Bt l '

[~ 1) 2D S-Velocity (Vs) Cross Section From Seismic Field Data in SEG-2 (*.dat) (*.*)
f,ﬁ 1D S-Velocity (Vs) Profile From 4 ??; Seismic Data with Source/Receiver Coded [*(SR).dat]

L., Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat] = Dispersion Image [*(Auto-OT).dat]

@ Scan Seismic Data for Signal-to-Noise (SN) Ratio Evaluation

? Help

Or, from the tool panel, select the button as shown below:

" Dcessl S-Velocity (Vs)] lepersion] lnversmn] leplay| Source/Receiver (SR) Sgtup] Modeling ] Utility | Settings | Info | Help l
. B =) 7]

Select multiple seismiteld files (records) in SE&format (e.g., *.dat, *.sg2, etc.).

| = Open SEG-2 File(s) “

Saa T0d 114 Open |
3] o

If the files contain field geometry information [i.e., source/receiver (SR) setup] in the file header, then
the program will detect it and ask you fmeview. Otherwise, the programvill direct you to the SR
setup process before the automatic process takes place.

Please NOTE! n

Sourcejreceiver (SR} configuration for input file is available!
|

| Would you like to view this?

| ® No X Cancel
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When clicked "Yes" to view the original SR setuphart will be displayed as shown below

es Source/Receiver (SR) Chart <Rundle(SR}(24-CH-Roll)(X1=1dx).DAT> ==

P Stations # Distance (m) &Pt || E&Save | ‘ CRemap | HiGid  4* ‘ - ‘

20-
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Record (File) Number
3

o v & o o
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Distance (m)

¥ Source «  Receiver (1st channel yellow)

Review the configuration on the chart to see if it is the correct SRséluen, close it to have the
following dialog displayed:

If sourcefreceiver (SR) configuration in input file is correct.
you can save input file(s) now and skip the SR setup!

What would you like to do?

€ Run sourcefreceiver (SR) setup

@ Save input file(s) now {as one file) and skip the SR setup

v OK I X Cancsl I

If the original SR setup is correct, then you can $ae&SER filesas one file [*(SR).dat] and skip the
subsequent SR setup process. Otherwise, select "Run source/receiver (SR) sstap'the SR setup

process before the automatic process takes place as shown below [refer to "Setup Source/Recéiver (SR)
user guiddor instructions]:

Source/Receiver (SR) Setup: SEG22PS.TMP E|
2 Home ‘ ‘ & ‘ ® ‘ ’ ? l

Seismic data must have distance and location information for
source/receivers (SR). This step will encode such information.

What would you like to do for SR setup?

‘ Run Wizard

==== Start with a Common Example

B" Import a Setting

X Cancel
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Automatic Process for S-Velocity (Vs) Profile
A seismic data set with source/receiver (SR setup applied [*[SR) dat] or a dispersion-image

data set [{Auto-0T). dat] is processed to generate a shear-velocity (V) profile (1D or 20)
through a series of full automatic analysis steps. The profile will be displayed at the end of
the analysis. Click "Run AUTO" to star the process.
Dispersion (overtone image and dispersion curves) v
Inversion [velocity (Vs) profile - 10 or 2D] I~

¢ Run AUTO

Automatic Process for S-Velocity (Vs) Profile

A seismic data set with source/receiver [SR) setup applied [{SR).dat] or a dispersion-image
data set [Auto0T) dat] is processed to generate a shear-velocity (Vs] profile (1D or 2D)

thiough a series of full automatic analysis steps. The profile will be displayed at the end of
the analysis. Click “Run AUTO" to start the process.

Preparing ACTIVE overtone (OT) record(s) for AUTO process. Finished
Generating overtone (OT) record(s) by SN for bound detection..100%
Generating overtone (OT) record(s) by SN for bound detection.. Finished
Preparing reference dispersion curve(s) from bound OT(s)..100%
Preparing reference dispersion curve(s) from hound OT(s)...Finished
Extracting and saving dispersion curve(s)..100%

Extracting and saving dispersion curve(s).. Finished

Detecting velocity (Vs) interface from dispersion curve(s)...

¢ Run AUTO

Click "Run AUTO" to start theJTCOprocesqleft). Both (dispersion and inversiomnalysewill proceed
automatically with the processing status updated in the message panel as shown below (right):

At the end of the process, the velocity (Vs) cross section will be displayed as shown below:






















































