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1.  Overview 
 
TAPPER 64 is a 64-channel seismic system that collects seismic data in a rolling mode along the hot-mix- 
asphalt (HMA) road by using four (4) MEMS microphone arrays (16-channel each).  The four (4) arrays 
are transversely arranged to cover a certain width of HMA pavement simultaneously (adjustable within 
0.5 m - 1.0 m).  The onboard laptop computer analyzes incoming seismic data automatically and displays 

output results of shear-wave velocity (Vs), thickness (H), Young's (E), and shear (m) moduli, and 
temperature of HMA pavement with respect to distance (m) and GPS coordinates in plan view maps.  
The system records the leaky-mode seismic (Lamb) surface waves generated from an impact source 
located at an equidistance from each array.  The Lamb waves initially travelling horizontally along the 
pavement surface are transmitted into the air above the pavement surface ("leaked") in the form of 
sound waves, which are then detected by the MEMS microphones.  Historical development of 
underlying theories is well described in the original proposal to the project (MnDOT Contract No. 
1034287 | "Seismic Approach to Quality Management of HMA") that funded the development of this 
system.  TAPPER 64 represents a technical realization of the two-decade-long studies.   
 
The most sensitive part of the acquisition system is the impact source that can directly influence on the 
quality of acquired data.  It is a small bolt with cap nut tightened in a zip tie, which is attached to a 
vertical rod installed in front of the arrays.  It is hanging down on the pavement surface in a slant angle.  
The receiver-array panel is harnessed on the back of a survey vehicle into a 2-in hitch receiver.  When 
the vehicle starts moving, the impact source will initially drag on the pavement surface. Then, it will 
soon start bouncing up and down to generate impacts once the vehicle reaches at a cruising speed 
between 20 and 30 MPH.  Each impact-generated high-pitched sound is detected by channel #1, which 
will then make the PXI recording system record a 64-channel 5-ms seismic data with 1.5-ms pre- and 

3.5-ms post-trigger times, respectively.  Each record will also include temperature (C̄) and GPS 
(LAT/LON) data measured near the impact point.  When 20 of such records are stored in the memory, 
they are saved as one TDMS file in a folder of PXI, which is also a stand-alone Windows computer.   
 
Whenever a new TDMS file is saved, the 
ParkSEIS-HMA (PS-HMA) software package 
installed on an onboard laptop computer will 
start processing it immediately.  The laptop 
computer communicates with the PXI via Wi-Fi 
connection and therefore can "view" the PXI 
computer whenever necessary through the 
remote desktop connection from the onboard 
laptop computer. 
 
The 64-channel acquisition system (ACQ-64) is 
designed and built at Norrfee Tech AB in Lund, 
Sweden, by expanding the 1D system previously 
developed for a study in 2019.  The ParkSEIS-
HMA (PS-HMA) software package is developed 
by expanding its parent package of ParkSEIS 
AUTO (v. 3.0) first released in September 2017.  
The overall architecture of TAPPER 64 is 
presented in a schematic displayed in this page.     

https://www.parkseismic.com/wp-content/uploads/2021/05/Proposal-Submitted-MASW_APPROACH_TO_HMA_QUALITY_MANAGEMENT_MnDOT-RFP-1034287_.pdf
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2.  Overall System Schematic and Photos 
 

2.1  System Schematic  
 

All hardware components for data acquisition (ACQ-64) consist of four (4) MEMS microphone arrays (16-
channel per array) and a 64-channel National Instrument PXI recording system.  Pushing the switch once 
will turn on the PXI system, which is a stand-alone Windows computer that automatically runs the 
acquisition control software as a startup program.  A separate laptop computer has the ParkSEIS-HMA 
(PS-HMA) software package installed, which controls several key features of PXI system (e.g., recording 
parameters, initiation and termination of recording) and performs all steps of data analysis and display 
of the results.  PXI and laptop communicate via Wi-Fi connection.  PXI does not have its own dedicated 
display monitor, while the laptop can access it through the remote desktop connection whenever 
necessary.  To start a new survey, turn on the PXI first and then laptop.  When first booted, it usually 
takes about two minutes until both computers fully establish the wireless connection.  Launch the PS-
HMA program on the laptop.  See the "Quick Guide for New Survey" for more details.   
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2.2  Item Photos 
 

Array Panel Connected to  Survey Vehicle (2" Hitch Receiver) 
 

 
 

PXI Recording System and Peripherals 
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MEMS Microphone Arrays (4 x 16-channel arrays) and Array Panel 
(Top and Bottom Views) 

 

 
 

Sliding Array Holder 
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3.  Impact Source 
 

The impact source (a 5/16-in bolt with cap nut) is screwed into the head of a zip tie, which is attached to 
the hanging foam road by using thin zip ties (a).  The foam road can be slightly bent, if necessary, to 
adjust its height above the ground surface (a).  The bouncer will prevent the source from over swinging.  
The length of the source zip tie below tip of the holding rod is important.  It should be  just enough 
length to make the zip tie properly angled with respect to the ground surface (b).  If it is too long (c), it 
will simply drag on the surface without making impacts.  It will not make impacts, either, if it is too short 
(d).   
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4.  Quick Guide for New Survey 
 

CAUTION: The MEMS microphone arrays are only 4-5 inches (about 10 cm) above the pavement 
surface.  To protect the arrays from damage, it is critically important to use the system on a flat road 
surface without any surface objects.  It is recommended driving slowly around the survey site 
beforehand to examine the surface condition.     
 
To start a new survey, please follow the steps outlined below.  How to properly prepare hardware 
components is outlined first, and then the procedure to set the software settings is described. 
 

4.1  Hardware Setup 
 

1. This step is optional.  Before heading to the survey site, prepare an orthophoto file of the site 
map by following the procedure described in the "How to Prepare an Orthophto" in the "Using 
GPS Display" section.  Copy the file (*.gcf) on a USB drive that can be plugged in the laptop 
computer whenever the ParkSEIS-HMA (PS-HMA) software needs it to display the Google map 
on the background of GPS points.  The PS-HMA will display GPS points without background 
satellite map if the file is not available. 
 

2. Insert the array panel to the 2-inch hitch receiver on the back of the survey vehicle. 
 

 
 

3. Connect 4 data cables between PXI and junction boxes by carefully checking the channel 
numbers labeled on the cables and junction boxes.   
 

 
 

4. Connect DC (12V) power cables (2 of them) to MEMS microphone arrays.  See the photo below. 
Each female power cable attached on the array panel is connected to 2 arrays.  Connect WiFi 
router to the LAN port of the PXI.  Connect GPS receiver and IR (temperature) sensor cables to 
the USB ports of PXI. Place the GPS receiver, which has a mounting magnet at the bottom, on 
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top of the metal beam of the array panel.  Place IR (temperature) sensor on the front side of the 
bar holding the impact source by using a black tape.  Its sensing tip should be pointing down 
toward the pavement surface. 
 

5. Connect the power inverter to a12V car battery.  See the photo below.  Turn the inverter on.  
Connect all power cables to the inverter (or to the power strip connected to the inverter); i.e., 
power cables for PXI, MEMS microphone arrays, and WiFi router.  Make sure all power lights are 
on in the router and power adaptors for arrays.  The lamp inside PXI will be on once its power 
cable is connected to the power source even if it is not turned on yet.  It is recommended not to 
connect PXI to the power source when it is not used.   
 

6. Turn on the PXI by pushing its power switch once.  See the photo below.  PXI is a stand-alone 
Windows computer.  It should be turned off through a proper way as explained later in the 
software setup.  Never use the physical switch to turn it off.  Wait for 2 minutes so that the 
windows operating system in PXI is fully loaded and the startup ACQ software is properly 
initiated.  At this time, turn on the laptop computer that has the ParkSEIS-HMA (PS-HMA) 
software package installed.  Follow the steps described in the "Software Setup."   
 

 
 

4.2  Software Setup 
 

1. In 2 minutes after the PXI is turned on, run the ParkSEIS-HMA (PS-HMA) software in the laptop 
computer.  If the PS-HMA main dialog shows "PXI ON" in a yellow label, then it means both 
computers (i.e., PXI and laptop) are communicating via Wi-Fi connection.  The acquisition 
system is ready.  Proceed to setup the software properly.  Otherwise, close the PS-HMA 
program and wait for another 1 minute to run it again when PXI is ready. 
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2. Click the "IN FIELD" button. 
 

 
 

3. Click the "New Survey" button. 
 

 
 

4. Click the "Set raw data (*.tdms) folder" button.  This is the folder in PXI computer where the raw 
data files are saved, which is mapped via Wi-Fi as a network folder in the laptop.  Click "Yes" to 
use the folder already set previously.  Otherwise, find and assign the network folder (e.g., 
"M:\MeasurementFiles").    
 

 
 

5. Click the "Set processed data (*.dat) folder" button.  This is a new folder being created in the 
laptop where all processed files are saved.  Click "Yes" to create a folder for the new survey.  It 
will create a project folder within a designated directory ("c:\Seismic Data").  For example, a 
folder "c:\Seismic Data\Data2022_06_01" will be created for the first survey on June 1, 2022.  If 
another survey is executed on the same day, then a new hyphenated folder will be created (e.g., 
"c:\Seismic Data\Data2022_06_01-1").   
 

 



TAPPER 64 - User's Manual 

 

Park Seismic LLC 11 

 

 
6. Click the back arrow to go back to the previous menu. 

 

 
 

7. Click the "ARM" button. 
 

 
 

8. The system is now armed and will record data whenever an impact is detected from the high-
pitched sound in channel #1.  The survey can now proceed by driving the vehicle at a cruising 
speed (20 - 30 MPH).  It is important to move within the cruising speed.  An excessively slow 
speed (e.g., < 10 MPH) will not generate impacts, while a fast speed (e.g., > 30 MPH) can make 
the impact source string torn apart if the pavement surface is rough.  Once a raw seismic file is 
saved in the PXI folder and this is detected by the PS-HMA software, then the program will start 
processing data files.  Each data file (*.tdms) contains twenty (20) records created from twenty 
(20) consecutive impacts.  Each record has 5-ms data samples from all 4 arrays of 16 channels 
each (a total of 64 channels).  Not all impacts will create the records.  Only those impacts that 
generate solid high-pitched sound will trigger the system to record the data.  Some records may 
contain sound waves only if ambient noise triggered the recording or may not have the leaky 
seismic (Lamb) waves if the impact was not strong enough.  These records are, however, usually 
properly handled by the subsequent data analysis by PS-HMA program.   
 
Once the proceeding survey properly generates impact and the PS-HMA program starts 
processing, then it will show the progress in the status tab in yellow color.  The status tab will 
turn into green color when the analysis of all collected raw files (*.tdms) is finished. 
  

 
 
Process results of each file (20 records) will be displayed as illustrated below.  Displays will be 
continuously updated as more files are processed. 
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The survey vehicle may continue to proceed for about 1 minute.  This will collect about 50 files 
(1000 records) and have traveled several hundred meters of distance (about 1000 ft).  Then, the 
vehicle can stop until the entire procedure of data anlaysis finishes.  It will take about 20 
minutes to finish the process.  During this period, the PS-HMA main dialog will disappear and 
only the display of results will be visible.  Clicking the "HMA" menu, as illustrated below, will 
always invoke the dialog again if the process status needs to be checked again. 
  

 
 
If the survey is finished at the current site, it is recommended, while waiting for the process to 
finish, to "DISARM" the PXI system and then shut it down completely to minimize unexpected 
system risks (e.g., sudden power loss).  To do so, go back to IN FIELD main menu in the PS-HMA 
dialog.  Then, click the "DISARM" button as illustrated blow.  The message will inform that the 
current data process will continue even after disarm.  The program will then ask if you wish to 
shut the PXI down.  Click "Yes" and then wait for the process to finish.  It will take about 1 
minute for PXI to shut down.   
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Never shut down PXI by using the physical switch because it is a stand-alone computer with 
Windows operating system.  It should always be shut down through PS-HMA software.  If this 
approach fails for any reason, then it should be shut down via remote desktop access by clicking 
the icon in the system tray as illustrated below. 
 

 
 
To survey a long distance (e.g., > 1000 ft), stop and wait for current data-analysis process to 
finish without disarming the system.  Then, continue the survey for about 1 minute again.  
Repeat this procedure multiple times to finish the planned survey distance (e.g., 5000 ft).  This is 
the safest way to avoid the potential memory loss in both computers that may cause 
unexpected program crash.  Once the system is disarmed, next new survey will have to take 
place after PXI is completely shut down and then turned on again.     
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5.  Software - ParkSEIS HMA (PS-HMA) Package  
 

The main component of the software package ("PS-HMA Main Dialog") is explained here.  The other 
subsidiary components (e.g., "Info" and "Tools") are self-explanatory.   

 

5.1  HMA Main Dialog 
 

 
 

IN FIELD To begin a new survey in the field.  This will control the recording system (PXI) and will 
process seismic files as they are collected in pseudo-real time mode.  It will display 
process results of shear-wave velocity (Vs) and thickness (H) of the HMA pavement in 
plan view maps.  Young's and shear moduli maps are also displayed.  Surveyed points 
(impact points) are displayed from GPS data in UTM coordinates.  A site Google map file 
(*.gcf) prepared in an orthophoto format can be imported in the background.  Other 
QA/QC related parameters are also displayed (e.g., signal-to-noise ratios). 

 
IN OFFICE After the survey, the collected data sets can be re-processed with different parameters 

(e.g., using a more-advanced algorithm), which will take a longer time than the usual 
process time taken by the "IN FIELD" mode.  All survey results (Vs, H, moduli, QA/QC, 
etc.) and log files (e.g., survey memo) can be displayed in plan view maps (Vs, H, and 
moduli), charts (QA/QC), and ASCII files (log files).  The key output results (Vs, H, moduli, 
and GPS) can be displayed in ASCII files, which can be imported into Excel.  Seismic data 
files acquired during the survey can be displayed.  
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5.2  IN FIELD MODE 

 

 
 
ARM Arms PXI system (that must be turned on at least two minutes before the PS-HMA 

program runs).  Any external impact sound will trigger the system to record data from 
all (4) MEMS microphone arrays.  Pressing this button again will "disarm" the system so 
that it will not respond to the external impact sound.  The system must be armed only 
after file folders are set by pressing the "New Survey" button. 

 
New Survey To begin a new survey, the button has to be pressed first to specify the folders for input 

(raw) seismic files and analyzed output results.   
 
Settings All parameters related to data acquisition of PXI system and data analysis by PS-HMA 

program can be changed here.  The key parameters are data averaging (binning) size, 
spatial sampling size, evaluation method, Poisson's ratio, and density values.  Default 
values, however, will be optimal unless there are special reasons to change them. 

 
Output Status of raw field file conversion, data quality variation,  and corresponding analysis 

progress is displayed.  All results of a previously executed survey can also be displayed.  
This can also be accomplished through the "IN OFFICE" mode. 
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5.2.1  IN FIELD | New Survey 

 

 
 
Files Folders Input (raw data) and output (processed data) folders are specified here.  Raw seismic 

data files are saved in a folder in the PXI computer, which is mapped as a network drive 
(M:) via WiFi connection.  Click the "Set raw data (*.tdms) folder" to set this folder.  If 
the folder was previously assigned, then the same folder can be chosen to be used.  
Click the "Set processed data (*.dat) folder" to set a folder for all output results.  It will 
create a dated folder (e.g., "...\Data2022_06_01") within the designated folder in C drive 
("C:\Seismic Data").  Another survey on the same day will use a hyphenated folder name 
(e.g., "...\Data2022_06_01-1").   

 
Survey Memo Any survey-relaed information worthy to note can be written here.  It will be saved as a 

separate file ("Survey Memo.txt") and can be retrived afterward whenever the survey 
results are displayed.  Survey purpose(s), site conditions, survey logistics, etc., can be 
specified.  
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5.2.2  IN FIELD | Settings  
 

PXI (ACQ) System 
 

 
 
Triggering* The voltage of impact sound (multiplied by 100) that triggers the PXI system to record 

and save the data in the buffer.  A value of '5' means 0.05 volt (50 mv).   
 
Pre-trigger samples*  Number of samples before the triggering point that is taken from the buffer as 

part of the data samples to be saved.  Then, more number of samples that equals 
number of samples (ns) minus this number will be added to make one complete set of 
samples to be saved for each channel. 

 
Maximum (Minimum) voltage*   Max (Min) voltages (multiplied by 10) used to amplify the sound 

signal from each channel.  A value of '50' means 5 volts.   
 
Number of samples*  Total number of samples saved in each channel. 
 
Sampling rate*  How fast sampling proceeds.  A sample rate of "200000" is a 20 kHz sampling frequency, 

which will result in a maximum (Nyquist) frequency of 10 kHz for the output data.    

 

*Not recommended to use different values than the default ones.  
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Data Process - Preconditioning 

 

 
 
TDMS Conversion Options*  Parameters related to the conversion of TDMS (raw) data into ParkSEIS 

(PS) format can be changed here.  Most parameters are only related to the software 
development purposes and ordinary users will not need to consider changing values.  

 
MUTE Options*   Parameters related to the optimum muting of impact-generated sound waves.  

Current default values are set after extensive testing with both real field and modeled 
numerical data sets.  Arbitrary changes may result in significant reduction in the 
accuracy of the final results of velocity (Vs) and thickness (H) of HMA pavement. 

 
Frq, Vphs, and Thickness*  Parameters related to the shear-wave velocity (Vs) evaluation (e.g., 

range of frequency and phase velocity) and the thickness (H) evaluation (e.g., range of 
thickness and its resolution) can be changed here.  Current default values are set after 
extensive testing with both real field and modeled numerical data sets.   

 
TDMS detection and conversion only*  Used only when testing saved raw data (TDMS) files in 

association with file detection algorithm of PS-HMA software.  Not for ordinary use. 
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Interval of TDMS copy (ms)*  The interval between successive copying of raw data (TDMS) files can be 
changed here.  This is related to the file copying speed of PS-HMA software related to 
the Windows file explorer.   

 
Indexing*  The first number that will start as the record number for a given survey.  
 
In-House testing*  This option is used only for testing purposes of PS-HMA software under special 

circumstances.  Not for ordinary use.   
 

*Not recommended to use different values than the default ones. 

Data Process - Evaluation 
 

 
 
S-Velocity (Vs) & thickness (H) evaluation Two methods are available; an approximate (fast) 

method and an advanced (slower) method.  The fast method is the optimum method to be used 
during the field survey, while the slower method can be used in the office for more accurate 
results and a higher spatial resolution.  

 
Elastic parameters Poisson's ratio and density values can be changed here.  Both are used during 

the evaluation of the velocity (Vs) and thickness (H).  Both are also used for the calculation of 
Young's modulus, while density is used for shear modulus.  Current default values are most 
optimal for typical HMA pavement.   
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Data averaging (binning) size Longitudinal and transverse spatial sampling densities for data analysis 

can be changed here.  For example, values of 3 and 1 for longitudinal and transverse sizes, 
respectively, will average 3 consecutive records from previous and next records for a given array 
(e.g., #1 array) and 1 record from each array on both sides (e.g., records from #1 and #3 arrays 
for array #2).  The resultant effects are the increased signal-to-noise ratios (S/N) along both 
longitudinal and transverse directions at the expense of decreased spatial resolution.  The 
smaller numbers (e.g., 0 and 0) will result in a meaningful increase in the spatial resolution only 
if the collected records maintain high S/N values.  It is therefore a tradeoff between the two (i.e., 
spatial resolution and S/N).     

 

Data Process - Spatial Sampling 
 

 
 
Spatial Sampling Density for Process Longitudinal spatial sampling density can be changed here.  This 

will directly impact the longitudinal spatial resolution of the final results in velocity (Vs) and 
thickness.  For example, a value of 3 will skip next 3 records after processing current record.  
Considering an average impact rate of 2 impacts/m at a cruising speed (e.g., 20 MPH), this will 
result in a longitudinal spatial density of 1 impact per two meters (i.e., 0.5/m).  This will also 
directly affect the overall processing time during the survey.  This option will not change the 
actual spatial sampling of raw data, which will always occur whenever a valid impact is made.   
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Min. Record Quality for Analysis The minimum S/N can be set here that will determine if a  
record is used for subsequent analysis or not.  If S/N is lower than the specified value, then it will 
not be used for the analysis.  A zero (0) value means all records, regardless of S/N values, will be 
used for the analysis.  This (0) is the default value because other signal enhancing approaches 
(e.g., longitudinal and transverse averaging) usually compensate for the low S/N records.     

 

5.2.3   Output 
 

Display 
 

 
 
Display All results (Vs, H, and moduli) of a previous survey can be displayed here.  If the survey data was 

processed again via IN OFFICE mode by using different process paramters (i.e., Post-ACQ 
Process), then they can be displayed by clicking the "From Post-ACQ Process" button.   
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Status 
 

 Process Tab Raw (TDMS) Tab 
 

  
 

Data Quality Tab 
 

 
 
Process  Processing status of all records during the survey is displayed here.   
 
Raw (TDMS) Copying and conversion status of raw data files during the survey is displayed here.   
 
Data Quality Overall data qualities are displayed here separately for all 4 arrays.  The "Quality (Q)" 

represents a comprehensive S/N for each array (e.g., Q#1, Q#2, etc.) that is based on S/N and Lamb 
wave amplitudes.  The "Lamb (L)" represents the (max) normalized amplitude of detected Lamb 
waves after impact sound waves are muted.  It can be a more objective index of how strong Lamb 
waves are than the overall S/N.  The "False Trigger Record List" displayed on the right-side pane 
shows those records of false trigger that basically contain ambient noise only without any useful 
signal (Lamb) waves.    
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5.3  IN OFFICE MODE 
 

 
 
Process  A data set from a previous survey can be re-processed with different parameters in, for 

example, evaluation method, spatial analysis density, averaging (binning) sizes, etc.   
 
Display  Full results from a previous survey (or a Post-ACQ process) can be displayed.   
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5.3.1  IN OFFICE | Process 

 

 
 
Select a survey project  A previous survey (e.g., "...\Data2022_06_01") is selected.  All data-

process-related parameters used during the survey are also imported.  The program will ask if all 
of them are to be reset to the optimal values for the advanced but longer process ("IN OFFICE").  
It is recommended to accept the offer.  
 

Settings All data-process-related parameters can be manually changed here.  Refer to the 
"Settings" in "IN FIELD" mode.    

 
Run process Launches the new process with updated parameters.  New results will be displayed at 

the end. 
 
Start process from The process can start from either raw (*.tdms) or converted (*.dat) data files.  

As far as seismic data is concerned, the converted data will be 100% identical to the raw data.  
Therefore, it is recommended always to start from this (*.dat) option.  However, if other type of 
data (e.g., GPS) needs to be updated, then the raw (*.tdms) option can be chosen.  

 
Memo Any information worthy to note can be typed in here (e.g., purpose of the reprocess, 

parameters changed, etc.).  It will be saved as a separate file ("Process-Memo.txt"). 
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5.3.2  IN OFFICE | Display 
 

 Complete Survey Results Tab Long Files (*.txt) Tab 
 

  
 

Seismic Data Tab 
 

 
 
Complete Survey Results A complete set of results from a previous survey (e.g., Vs, H, moduli, etc.) 

can be displayed by clicking the "From a previous survey" button.  The same from a previous 
"Post-ACQ Process" can also be displayed by clicking the "From a Post-ACQ process" button. 

 
Log Files (*.txt)  A log file saved during a previous survey (or during a previous "Post-ACQ 

Process") can be displayed here by clicking the "Open a log file from a previous survey" (or 
"Open a log file from a Post-ACQ process") button.  Three different types of log files can be 
selected; velocity and thickness (Vs and H), modulus (shear and Young's), and memo (survey or 
post-ACQ process).   

 
Seismic Data A seismic data file (*.dat) can be displayed here that was saved during a previous survey 

(or during a previous "Post-ACQ Process").  Features of the display module can be found from 
the user guide posted online.  Dispersion image files (*OT*.dat) can also be displayed if chosen.  
Features of this type of display are explained in section 3 of this user guide posted online.   

https://www.parkseismic.com/wp-content/uploads/2021/06/Seismic-Data_Display.pdf
https://www.parkseismic.com/wp-content/uploads/2021/06/Dispersion-Data_Display.pdf
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5.4  Full Output Results 
 

Type of output results are presented in the table below with the method of availability. 
 

Type 
Availability 

Graphical Text (*.txt) 
1D 2D 

Shear Velocity (Vs) Õ Õ Õ 
Signal-To-Noise Ratio (S/N) (Vs) Õ Õ  

Thickness (H) Õ Õ Õ 
Signal-To-Noise Ratio (S/N) (H) Õ Õ  

Young's Modulus (GPa)  Õ Õ 
Shear Modulus (GPa)  Õ Õ 

Temperature Õ  Õ 
GPS (LAT/LON)  Õ Õ 

Log (Survey Memo, Process Memo)   Õ 

 

5.4.1.  GRAPHICAL DISPLAY | 1D* 
 

Shear Velocity (Vs) 
 

 
 

*For the controllable features of 1D display module, please see the user guide of the parent module. 
The "(RCD #)" button changes the horizontal axis to distance (m) from record number.    

 
 

  

https://www.parkseismic.com/wp-content/uploads/2021/06/Dispersion-Data_Display.pdf
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Thickness (H) 
 

 
 

Temperature ( C̄) 
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5.4.2  GRAPHICAL DISPLAY | 2D* 
 

Shear Velocity (Vs) 
 

 
 
*For the controllable features of 2D display module, please see the user guide of the parent module. 
The "(RCD #)" button changes the horizontal axis to distance (m) from record number.    

 
Signal-To-Noise Ratio (S/N) (Vs) 

 

 
 

https://www.parkseismic.com/wp-content/uploads/2021/06/Velocity_Vs_Display_2-D_Cross_Section_.pdf
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Thickness (H) 
 

 
 

Signal-To-Noise Ratio (S/N) (H) 
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Young's Modulus (GPa)* 
 

 
 
*Moduli maps can be updated by using different values of Poisson's ratio and density by selecting the 
"Edit" tab in the top tool panel. 

 
Shear Modulus (GPa) 
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5.4.3  GPS DISPLAY 
 

UTM Display 
 

This is the original display mode when the "GPS" tab is first selected.  
 

 
 

UTM with Orthophoto (*.gcf) 
 

An orthophoto of the site combined with location information (*.gcf), prepared beforehand, can be 
imported by clicking the button as illustrated below.  Steps to prepare such a file (*.gcf) are explained in 
the "GPS Display" section.     
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5.4.4  Text Files 

 

Velocity (Vs) and Thickness (H) Data 
("Velocity-Thickness-Data.txt") 

 

 
 

Modulus Data 
("Modulus-Data.txt") 
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Log Files 
 

"Survey Memo.txt" 
 

 
 

"Process-Memo.txt"  
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5.5  Using GPS Display 
 

5.5.1  How to prepare an Orthophoto 
 

What is an Orthophoto? 
 

It is a map photo where distance scale is the same everywhere in the photo as illustrated below. 
 

  
 
To prepare an orthophoto map, use a Google map browser that can save a map with a high resolution 
(e.g., 4800 x 2201).  The procedure is briefly demonstrated below by referring to Google Earth Pro. 
 
Navigate into the survey site and display the map with the site as much centered as possible.  Go to the 
"View" option in the menu bar, select the "Reset", and then click the "Tilt" option as illustrated below.  
This process may have to be repeated whenever the map is changed with mouse scroll and panning 
actions because they may display the map with perspectives.    

 

https://support.google.com/earth/answer/21955?hl=en





























