Pressure Wave and CO, Seismic Events Profile Viewer Java Applet
by John R. Victorine

Introduction

This applet is a profile viewer in time that will display the pressure wave data and the selected
CO;, seismic sensor wave data for a specific seismic event (earthquake). The user selects a
seismic event they wish to view and the program automatically retrieves from the Kansas
Geological Survey (KGS) Server the Pressure Comma Separated Values (CSV) file and the
Seismic Sensor miniSeed file that corresponds to the time of the seismic event and displays in
the profile plot. The user is allowed to perform simple filtering on both data sets and to display a
Frequency vs. Magnitude plot of each of the data sets.

The pressure measurements started at 25 April 2016 at 13:49, each data step is at 1 second
interval. Each miniSeed file is in 1 hour time interval. All data files are stored on the KGS
Server. The miniSeed files for one day contained up to 7 seismic sensors with 3 channels at one
hour intervals, i.e. 504 miniSeed files per day.

The Applet automatically downloads the necessary data from the Kansas Geological Survey
(KGS) ORACLE database to access the Pressure Files and the miniSeed files that are stored on
the KGS Server. The following are ORACLE PL/SQL stored procedures that will generate an
Extensible Markup Language (XML) data stream, which the applet will then parse and store in
data structures. The 5 XML Files are listed as follows,

CO;, Seismic Events predicted from the 15 CO, Seismic Sensor Array are in the following
ORACLE PL/SQL,

http://chasm.kgs.ku.edu/ords/igstrat.co2_events_pkg.getXML.

The Pressure sensor is set at the Arbuckle Formation in the Wellington KGS 1-28 (15-191-
22590) Well. The well information can be accessed from the KGS ORACLE database by an
ORACLE PL/SQL,

http://chasm.kgs.ku.edu/ords/igstrat.kgs_well_headers_pkg.getXML?sAP1=15-191-22590.

The CO, seismic sensors name, id and location can be accessed from the KGS ORACLE
database by an ORACLE PL/SQL,

http://chasm.kgs.ku.edu/ords/igstrat.co2_miniseed _pkg.getXML.

The location of the Pressure files information can be accessed from the KGS ORACLE database
by an ORACLE PL/SQL,

http://chasm.kgs.ku.edu/ords/igstrat.co2_pressure_files_pkg.getXML.


http://chasm.kgs.ku.edu/ords/iqstrat.co2_events_pkg.getXML
http://chasm.kgs.ku.edu/ords/iqstrat.kgs_well_headers_pkg.getXML?sAPI=15-191-22590
http://chasm.kgs.ku.edu/ords/iqstrat.co2_miniseed_pkg.getXML
http://chasm.kgs.ku.edu/ords/iqstrat.co2_pressure_files_pkg.getXML

The location of the miniSeed file information can be accessed from the KGS ORACLE database

by an ORACLE PL/SQL,

http://chasm.kgs.ku.edu/ords/igstrat.co2_miniseed_files pkg.getXML.

The individual miniSeed file names are not stored, just the main directory location information.
Since all files follow a specific file format YYYY.DAY.HR.00.00.ID.1.CHANNEL.m

where YYYY is the year the data was measured,

DAY is the day of the year of the measured data,

HR is the Hour (0-24) that the data was measured, each miniSeed file is 1 hour in length,
ID is the sensor id, i.e. Sensor WK12 id is 92C7,

CHANNEL is the channel number, i.e. 1 = vertical orientation, 2 = North-South

orientation and 3 = East-West orientation,

m is the file extension to represent a miniSeed file type.

To access the Pressure Wave and CO2 Seismic Events Profile Viewer web site, go to the web
address http://www.kgs.ku.edu/PRS/Ozark/Software/PSISeismic/. At the top of the web page

there is a menu "Main Page|Description|Applet|Help|Copyright & Disclaimer|".

Do you want to run this application?

HName: Process Pressure and Seismic Data

<>

-—

Publisher: University of Kansas
Location:  http://www.kgs.ku.edu
This application will run with unrestricted access which may put your computer and

personal information at risk. Run this application only if you trust the location and
publisher above.

Do not show this again for apps from the publisher and location above

g More Information

x

.y

Select the
"Applet" menu option a "Warning -
Security" Dialog will appear (“Do you
want to run this application? ). The
program has to be able to read and write to
the user’s PC and access the Kansas
Geological Survey (KGS) Database and
File Server, ORACLE requires this dialog.
The program does not save your files to
KGS, but allows you to access the KGS
for well information. The program does
not use Cookies or any hidden software.
The blue shield on the warning dialog is a

symbol that the Java web app is created by a trusted source, which is the University of Kansas.
Select the "Run" Button, which will display the Seismic Image Icon Button in the “Enter” Panel

illustrated below,

surface waves

Enter

Click on the seismic wave icon button to display the
Pressure/Seismic Control Dialog. The program begins by
downloading all the necessary data from the KGS
ORACLE Database to run the program.


http://chasm.kgs.ku.edu/ords/iqstrat.co2_miniseed_files_pkg.getXML
http://www.kgs.ku.edu/PRS/Ozark/Software/PSISeismic/

Pressure/Seismic Control Dialog

le—sli=kmeaal| This dialog allows the user to select a seismic

| Load Data - By Seismic Event | event they wish to plot, e.g. magnitude 3.3
Active Seismic Sensors: earthquake at -18.7 km deep occurring at 1
|| © wkos ) WK12 . .
& s o May 2016 at 00:37:40 Central time or
©) WKo3 05:37:40 Coordinated Universal Time (UTC),
Channels: which is highlighted in the “Seismic Events
® EHZ J EHN ) EHE )
.. Catalog” table.
Seismic Events Catalog
Date (Central) Latitude | Longitude R R . .
2016-04-25 19:30:43.0 5 [37221 97584 |0 The date of the seismic event will determine
2016-04-27 14:17:39.0 . 37.252 -97.577 3 . .
2016-04-27 14:56:24.0 6 [37.25  |9757 |4 the Pressure file that will be opened and
2016-04-27 19:24:03.0 . 37.266 -97.524 X . .. R
2016-04-29 20:16:22.0 6 37311 o7e1 oo ||=| [ displayed. The miniSeed file uses the same
2016-05-01 00:37:40.0 . 37.271 -97.858 2 . R
2016-05-01 14:12:25.0 9 |37.361  |-97.374 |4, date and the radio button selections for the
2016-05-0114:23:00.0 . 37.36 -97.361 . . .. .
2016-05-02 00:31:28.0 . 37369 |-97.381 3 sensors/channels to build the miniSeed file
2016-05-02 02:01:56.0 . V27T -97.4958 !
2016-05-02 02:55:33.0 . 3727 -97.489 } name.
2016-05-02 20:02:26.0 . 37.251 -97.541
2016-05-02 21:24:14.0 . 37276 -97.499 L A :
2016-05-02 23:18:26.0 0 [37275 |o7498 |2 There are up to 7 seismic sensors that were
2016-05-03 04:55:25.0 . 37.249 -97.556 8 ) .
2016-05-03 14:45:42.0 3 [37222 [97.609 |®. used to compute the seismic event and the
2016-05-03 15:20:56.0 . 37.222 -97.598 X . . X .
2016-05-03 15:45:11.0 : 37.219  -97.605 : location of the event. The “Active Seismic
2016-05-03 16:31:16.0 i av214 -97.6587 A . .
2016-05-03 17:21:43.0 6 [37423 97439 |5 Sensors” panel holds the seismic sensors
2016-05-06 10:30:16.0 . 37.366 -97.395 3 N ;
2016-05-06 11.42.15.0 1 (37385 97392 |4 name, which are automatically mapped to
2016-05-06 11:56:19.0 . 37.278 -97.497 . .
2016-05-08 04:36:46.0 3 37314 |o7518 |3 their ID. The “Channels” panel holds the
2016-05-08 06:19:05.0 i 37.304 -97.606 .

orientation of the sensor, WK12 and EHZ are
initially selected by default.

| Plot Seismic Record |

The individual miniSeed file names are not stored, just the main directory location information.
Since all files follow a specific file format YYYY.DAY.HR.00.00.1D.1.CHANNEL.m

where

YYYY is the year the data was measured,

DAY is the day of the year of the measured data,

HR is the Hour (0-24) that the data was measured, each miniSeed file is 1 hour in length,
ID is the sensor id, i.e. Sensor WK12 id is 92C7,

CHANNEL is the channel number, i.e. 1 = vertical orientation, 2 = North-South
orientation and 3 = East-West orientation,

m is the file extension to represent a miniSeed file type.

Once the filenames of the Pressure & miniSeed file are determined the program automatically
downloads both files from the KGS Server and imports the files into the web app. The data is
parsed into data structures and then the Profile Plot Control and Profile Plot dialogs are displayed
with the Pressure & Seismic Wave data plotted side by side.
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Map of the locations of the CO, Seismic Sensors and the Wellington KGS 1-28, location of the pressure sensor.



Profile Plot Control Dialog

The Profile Plot Control dialog allows the user to control the Profile Plot. The user can change

the time range on the profile plot, the limits on the plot tracks for both the Pressure and Seismic
Data. This dialog will allow the user to perform simple filtering on both data sets and to display
a Frequency vs. Magnitude plot of each of the data sets.

Menu: >

File Menu option:

* Create PDF Document Plot —
allows the user to create a
Portable Network Graphics
(PNG) file with the option of
creatinga Portable Document
Format (PDF) of the PNG
Image.

* Exit — Exit the dialogand
close all dialogs opened by
this dialog.

Time Scale Menu option:
This allows the user to scale
the profile plot timescale to
number of minutes perinch,
i.e.

*1min/in

*2 min/in

*5 min/in

*15min/in

*30min/in

*60 min/in

*120 min/in

File Time Scale
Date & Time(24 Hour) Range
Start Date Time (UTC)

YYYY MM DD HH rmm—— ss.5
2018 ||__ 05| ||_01]/||_05 00 00.0
End Date Time (UTC)
YYYY MM DD rHH ) rmm— | ss.5
2018|| || os||[_o1|||_os] 00]| || 04.345
| Reset ] Modify
[ Pr Data | Seismic Data |
Pressure Plot Track
Minimum Maximum
2121.88|| || 2122.02|
Averaged Pressure Plot Track
Minimum Maximum
2121.92)| || 2121.98|

Filter Raw Data Create Frequency Plot

J

Track Order

Digital Seismic File Curve Data
®) Seismic Wave
®) Avg Seismic Wave

Digital Pressure File Curve Data

(® Pressure Test
(@) Pressure Test Averaged

Date & Time (24 Hour) Range Panel:

| Thesetext fields control the time-date

depth track on the profile plot.

Pressure & Seismic Panels:

- Thesetabbed panelsallowthe user to

changethe plot scales on the profile
plot. The tabs when NOT selected
displays the colorofthe plot track.

- Buttons,

Filter Raw Data— Allows the user to
filterthe raw data.
*Create Frequency Plot— Allows the

4 userto plot the data as a Frequency vs.
_ Magnitude Plot.

Track Order Panel:
These radio buttons allowthe userto

L turnthe plottracks onor off. Theyare

color coded to match the top of the
Profile plot.

The Pressure Data & Seismic Data panels hold the limits of their respective plot tracks, which
the user may modify. Each panel has a “Filter Raw Data” and a “Create Frequency Plot”
buttons. The first allows the user to filter the raw data to remove some of the noise. The web
app automatically filters the Raw Pressure data with a pulse of 10 points making 10 passes
through the data, i.e. taking the output from each pass and performing the pulse convolution on
the resultant. This seems to smooth the data signal considerably making it easier to see the
pressure data. Each “Profile Plot Control” panel on the Control Dialog can modify the profile

plot.



Time Scale
O 1 min/in
2 2min/in
O 5 min /in
¢ 15 min /in~_|
2 30 min / in

Track Order

Digital Seismic File Curve Data

®) Semmc Wave

) Awg Seismic Wave

Digital Pressure File Curve Data

'8! Pressure Test

Titleis the selected
Earthquake Information

'8 Pressure Test Averaged

Track Order Panel:

These radio buttons allowthe userto
turn the plottracks on or off. They are
color coded to match the top of the
Profile plot. The track name matches
thetitles of each track on profile plot.

2 60 min /in Magnitude 3.5 Sefsmibe Event at Ceniral Time: 2016-05-01 00:37:40.0 Coordinated Universal Time (UTC): 2016-05-01 05:37:40.0
- (| itede: 37.271 Longitude: -97.858 Depth: - 18.7 (kan) Source: CO2 Sensor Amray
5 120 min /in e Seiamic Wive Averuge Ssraie Wive Frenm dveraped Prossre
Stufien WE1? Chanmel: EHT Statben: WE1? Channd: EMT WELLINGTON KGS 1.8 WELLINGTON KGS 1.9
kl.ll::t- DH?-—:“I:‘I‘M“
Start Date Tim 150 Seimeic Dits ) |4Juhn"-:\-=?pld“s‘:::i:ﬂz.xﬁ5}1.r 131 Prosnms Duhs MPIN I Avewaged Prosnae Buts 12156
K =
Date & Time(24 Hour) Range Stale
Start Date Time (UTC) 1L _
VYY1 (MM DD [ HH—|fmm~— | ss.§ 15 min/in} |
2018]| o] |["o1| [os|||[_oa] |[_o00.0 S0 ‘ .
End Date Time (UTC)
yy MM DD | [ HH | mm 55.5 | |
2016, 05]|||_o1]|||_os 00||| 04.345 I !
! i _o1lf{Loslj)l__9djfjl | o i .
Reset l Madify J |
[ |
Date & Time (24 Hour) Range Panel: T ey
These text fields control the time- 0545000 - 3.3 Mag
datetime track on the profile plot. f
End Date Time =Bl'|

Pressure Data

Minimum
-78195.0

Average Seismic Wave Plot Track

Minimum

-14186.99

Seismic Data |
Seismic Wave Plot Track

Maximum
805720

Maximum
10599.13

Filter Raw Data

Create Frequency Plot

Pressure & Seismic Panels:
Each Plot track has a Minimum & Maximum
text field that allows the user to modify the
limits of the track. The Location & Name of the
sensors (Pressure & Seismic) are under the
trackname. The Average Tracks show the filter
parameters used to filterthe raw data.

‘Pressure Data

Seismic Data |
Pressure Plot Track
Minimum _Ilmumum

212188 2122.02]
Averaged Pressure Plot Track

Minimum Maximum
2121.92| 2121.98)

Filter Raw Data l Create Frequency Plot |

The “Seismic Wave Plot Track” & the “Pressure Plot Track™ panels have a “Filter Raw Data”
button which holds the simple filtering processes for both data panels. The Pressure Data has a
Square Pulse filter and a one dimensional Kalman filter. The Square Pulse filter is automatically

run when the profile plot is displayed using a Square Pulse 10 points wide (10 seconds wide) and
passing it through the data 10 times to smooth out the noise.

= | Filter Raw Pressure Dat:

- Standard Wave Filters

rConvolve Pressure Data with Wave

@ Pulse
No. of Passes:
Process Noise (q):

Measurement Noise (r):
Estimation Moise (p):

Initial Pressure (Po):

10| Ho. of Points:

) Kalman

2121.95

10

0.00001

0.01
1.0

Compute

When the user selects the “Compute” button the program will apply the filter to the raw pressure
data and plot the data to the Average Pressure plot track on the profile plot and display the “First
100 points of Pressure Data” XY Plot to show the effects of the filter on the raw data.




K= [ First 100 Points Of PrestE Dot [T~

File
1st Title: 2nd Title: 3rd Title:
|p0ints of Pressure Data - WELLINGTON KGS 1—28| |ed Curve - Raw Data, Green Curve - Averaged Data| |Square Pulse - # of Passes: 10 # of Points: 10

H-Axis: Y-Axis:
|Number (100 pts = 100 seconds) Magnitude
Minimum:| 0.0 Maximum:| 100.0{ Increment: 10.0 Maximum:| 2121.88 Maximum:| 2122.01| Increment:: 0.026

First 100 points of Pressure Data - WELLINGTOH KGS 1-28
Red Curve - Raw Data; Green Curve - Averaged Data

Sguare Pulse - # of Passes: 10 # of Points: 10
212201

) W

o 1 S RS 0

\WJ

2121.as

apnyTubey

Ty UJU”

2121.3a3

2121.30

2121.58

0.0 10.0 20,0 30,0 40,0 s0.0 80,0 0.0 s0.0 a0.0 100.0
Humbexr (100 pts = 100 seconds)

In the above plot the red curve is the raw data and the green curve is a square pulse (10 seconds)
wide which was passed through the pressure data 10 times to remove the noise in the data. The
titles & plot limits are controlled at the top panel of the dialog.

The Seismic Data has a couple more filters besides the Square Pulse filter and one dimensional
Kalman filter, because of the nature of the data. This dialog also has a Square Wave filter that
the user can change the width to match the seismic data wave to filter the data. This panel also
has a “Create Wave Filter from Seismic Data” panel that allows the user to construct a filter from
the 1% 100 points of the seismic wave. The default setting is all the 100 points normalized to +/-
1.0, but the user can use the First 100 points XY-Plot to choose the starting point and ending
point of the constructed wave filter.



-

o — -
| Filter Raw Seismic Data s E‘EL!X_

rConvolve Seismic Signal with Wave
- Standard Wave Filters
) None ) Pulse ) Square Wave
No. of Passes: 1 MNo. of Points: 100
r Create Wave Filter from Seismic Data
) Construct from Seismic Wave
Wave Point Range —— | [ Wave Magnitudes
Start End Min Max
e
I  Kalman Filter
@ Kalman
l|| | Process Noise (a): 0.00001
Measurement Noise (r): 0.01
Estimation Noise (p): 1.0
Initial Seismic (So): 0.0
| Compute |
\ - J

When the user selects the “Compute” button the program will apply the filter to the raw seismic
wave data and plot the data to the Average Seismic Wave plot track on the profile plot and
display the “First 100 points of Seismic Wave Data” XY Plot to show the effects of the filter on
the raw data.

1st Title: 2nd Title: 3rd Title:
“FirsHDU points of Seismic Signal - WK12 [EHZ] |‘ “Red Curve - Raw Data, Green Curve - Averaged Dai “Ka\man Filter, So: 0.0 Noise:, Process=0.00001 Md

Minimum:| 0.0 Maximum:| 100.0 Increment::| 10.0 Haximum:‘ —2919.U|Maximum: 554.0 Increrrlent::| 3471
First 100 points of Seismic Signal - WK1Z? [EHZ]

Red Curve - Raw Data; Green Curve - Averaged Data
Kalman Filter; So: 0.0 Hoise:; Process=0.00001 Meas.= 0.01 Est.= 1.0

/
i
|

K-Axis: ¥-Axis:
’]Number (1000 pts = 1 second) | ’]Magnitude

A
\T\
e

apnyTubey

|
|
B

40.0 50.0 60.0

Humber (1000 pts = 1 second)




In the above plot the red curve is the raw data and the green curve the one dimensional Kalman
filter. The titles & plot limits are controlled at the top panel of the dialog.

The “Seismic Wave Plot Track” & the “Pressure Plot Track” panels have a “Create Frequency
Plot” button which allows the user to make a frequency plot with both the raw and filtered data
plotted. Selecting the button will display the Frequency Magnitude Plot dialog.

r Pressure - Frequency Magnitude Plot

r Start Date Time
CYYYY rmmo | [ 885

r End Date Time
CYYYY rmmo | 885

| Reset

r Minimum Hz Maximum Hz Points
| 0.1] ﬁ 100.0] “ 600

Compute & Plot Frequency Space

This dialog allows the user to set the data/time limits of the Frequency vs. Magnitude XY plot as
well as the frequency limits in Hz, the number of points is spread equal across the limits.
Clicking on the “Compute & Plot Frequency Space” button will display the Frequency vs.

Magnitude XY plot.

File

1st Title:

2nd Title: 3rd Title:

LINGTON KGS 1-28 - Frequency vs Magnitude F’Iut| ﬁRed Curve - Raw Data; Green Curve - Averaged Da|

ﬁSquare Pulse - # of Passes: 10 # of Points: 10

X-Axis:

‘Frequency (Hz)

Magnitude

Minimum:‘ 0.1 Maximum: Cycles::l 3.U|

=

|
Cycles: | 8.0

Maximum: U.1| Maximum:

Pressure from WELLIHGTOH KGS 1-28 - Frequency vs Magnitude Plot
Red Curve - Raw Data; Green Curve - Averaged Data

Square Pulse - # of P : 10 # of Points: 10

1000000

apniTubeR

Frequency (Hz)



Square Pulse Filter

Convolve Seismic Signal with Wave
- Standard Wave Filters

O None @ Pulse
No. of Passes: 1| No.of Points:

O Square Wave

0

Red Curveis the
raw seismic curve

___12]

- Create Wave Filter from Seismic Data

O Construct from Seismic Wave
 Wave Point Range

[ Wave Magnitudes —

[ End  Min 1 7 Max

=

[

o] h 100]| || [

Filter
© Kalman
Process Noise (q):
Measurement Noise (r):
Estimation Noise (p):
Initial Seismic (So):

Green Curveis the
Construct waveform
passed through the
raw seismic curve

12 pts

100

Z Si+k " Wk+N/2
k=-N/2

where S, = i-th Seismic data point

N = total waveform points

WK12 [EHZ] - Frequency vs Magnitude Plot
Red Curve - Raw Data; Green Curve - Averaged Data

100000, Q

Square Pulse # of Passes: 1 # of Points: 12

10000, 0

1000. 0

100.0

apnytubey

0.0

10.0 100.
Frequency (Hz)

10



Square Wave Filter

|| Filter Raw Seismic Data

rConvolve Seismic Signal with Wave

[ Standard Wave Filters
) None
No. of Passes:

O puise
1 No. of Points: 24|

== | 0

Red Curveis the
raw seismic curve

r Create Wave Filter from Seismic Data -
) Construct from Seismic Wave
 Wave Point Range - 1 [ Wave Magnitudes

[ Start  End Min 1 7 Max-

-1.0]| ||

o || 100]| | (]

r Kalman Filter -
©) Kalman
Process Noise (q):
Measurement Noise (r):
Estimation Noise (p)
Initial Seismic {So):

Green Curveis the
Construct waveform
passed through the
raw seismic curve

AR 50

1 N/2
- — *
1 Si - N Z Si+k Wk+N/2
k=-N/2
W = [+ * 12 pts 0
12 pts |+ >
P where 5, = i-th Seismic data point
-1 N = total waveform points
WK12 [EHZ] - Fregquency vs Magnitude Plot
Red Curve - Raw Data; Green Curve - Averaged Data
100000, 4 Square Wave # of Passes: 1 # of Points: 24
i. i Ui 'III| il
10000. 0 h}] _,.L& |I| i} |I|‘ :.‘h. “1]]“
_ R i, || i i
WLTAT .|i|}r" i ! h i
1000.0 !
! I
=
o
é_ 100.0
-
g
&
10.0
1
< » 12 pts
R = 12 pts > 0 7
, |
0.1
0.1 1.0 10.0 100.0

Frequency (Hz)
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Constructed Wave Filter

|£ | Filter Raw Seismic Data

rConvolve Seismic Signal with Wave
Standard Wave Filters

® None

No. of Passes:

O Pulse

1| No. of Points:

E_@T Waveform used

) Square Wave

100 i

[ Create Wave Filter from Seismic Data

® Construct from Seismic Wave
| [ Wave Magnitudes

Wave Point Range

[ Start End 11| Min

[ Max

18] ||

3T TIeT

Process Noise (q):

Measurement Noise (r):
Estimation Noise (p):
Initial Seismic (So):

0.00001
0.01

10

0.0

Compute

Constructed waveform from the
original seismicwave using the 1+
100 points of the wave to choose
from. This wave was constructed by
selectingthe signal from point 18 to
point42 and normalizingthe data
to+1 to -1 magnitude values. This
wave form s passed through the
seismicsignal to filter the noisein
theraw data.

ﬁ
SSESE L

0

| Red Curveisthe
raw seismic curve

L Green Curveisthe
Construct waveform
passed through the
raw seismic curve

WK12 [EHZ] - Fregquency vs Magnitude Plot
Red Curve - Raw Data; Green Curve - Averaged Data

100000, ¢ Wave:

start 18 end 42

100
N/2

N Z Si+k * Wk+N/2

k=-N/2

where §;=i-th Seismic data point

N = total waveform points

10000. 0

1000 0

f

=
o
%_ 100, 0
£
g‘ M
i
10.0
HEH
10
20 30 40
points
0.1
0.1 1.0 0.0

Frequency (Hz)
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One Dimensional Kalman Filter

— ™ Py
) Filter Raw Seismic Datash..+ L= |51 | *sx | Initial Value
Convolve Seismic Signal with Wave 5070
Standard Wave Filters = 0
2 None O Pulse 0 Square Wave fHAH R AT TR HH T i
No. of Passes: 1 No. of Points: 100 N ot Py 3 s il Red Curveis the
Create Wave Filter from Seismic Data k"1 measurement
O Construct from Seismic Wave B
Wave Point Range Wave Magnitudes
Start End Min Max 520
. 2 i A i iy i [ (4 Green Curveis the
Kalman Filter T iaval TSH frrerr Kalman Filter of the
® nitial values s
B saknes Lo L L measurement
Process Noise (q): [ 0.00001| T [
Measurement Noise (r): [ 0.01| SRIEE 1 118088 LAREE
Estimation Noise (p): [ 1.0| T
Initial Seismic (So): [ 0.0/ e A e L s reesx e |
Compute it i
= 1) 53
= 100
Vatisibles: Ont;dlr.m‘ar?s:on?l Kalman Filter
+x—filtered value o it SO W DU
*q— process noise or each measurement L : "
g p = p+q e Kalman Filter
*r —sensor noise
*p — estimation error K =
. F +
*k—Kalman Gain A e ‘ Measurement
x=x+k * (measurement—x) |
=(1k) *p ’ Update
end for each measurement
WK12 [EHZ] - Fregquency vs Magnitude Plot
Red Curve - Raw Data; Green Curve - Averaged Data
100000, 4 Kalman Filter So: 0.0 Hoise: Process=0.00001 Meas.= 0.01 Est.= 1.0
|
|
10000, 0 ] il Al ll ]] M““ Jrlj‘illl HI|' i
| mﬁ R
1000. 0 |““ J.l_llll I, Il Il M'
F ﬂl | l I ‘
=
-]
?,_ 100.0 .
[
-
m
i0.0 | |
i.0 1
0.1
0.1 1.0 i0.0 100.0

Frequency (Hz)
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Creating a PDF Document:

Create PDF Document Plot

\muufuwr

End Date Time (UTC)
l Reset | Modify

Pressure Data | Seismic Data |
- Pressure Plot Track

Minimum Maximum
[I 2121.88| “ 2122.02|

rAveraged Pressure Plot Track

“Mhlmumm‘ "[M i

2121‘ga|‘ '

Filter Raw Data I Create Frequency Piot ‘
Track Order
| Digital Seismic File Curve Data ‘
® Seismic Wave
(@) Avg Seismic Wave

Select the File-Menu and click on the “Create PDF Document Plot” menu
option to displaythe “Select a Different Directory Path” dialog.

£ | Select a

[ Save Files To:

‘C:Msersljvidnr

[ File save as:

I.

seismic.png |

seismic.png

Select the “Search” button to display the “Select Path” dialog, which

allowsthe user to search their PC for the directory they wish to save the

Portable Network Graphics file.

[

] (=l (&= (B8]

& st M
LookIn: |5 Earthquakes
|
| 3232 I FLUID 3 Pswave
(=9 2DPiot 3 GRID (3 Seismic
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Highlight the directory and select the “Select” button to transfer the

directory path to the “Save Files To:” text field.
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The user can change the filename and then select the “Continue” button
Todisplaythe Portable Network Graphics (PNG) image in a browser

window.
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To generate a Portable
Document Format (PDF) file of
the generated image click on
the “Create a PDF Document of
the PNG Image” URL link at the
top of the web page.

This will display the “Create PDF
(Portable Document Format)
froman Image Applet” web
page. You will be ask “Do you
want to run this application”,
select “Run” buttonand a file
chooser dialogwill display.
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Interchange Format) image file.

Author: John R. Victorine jvicton@kgs.ku.edu

{
The URL for this page is http://www kgs ku edu/PRS/Ozark/TYPE_LOG/PDF htmi

Gotothe directorythatyou saved the PNG
image file and highlight that document and
then select the “Open” buttonto createa
Portable Document Format (PDF) of that

image.

The PDF document of the PNG Image will

appearin a web page.
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This applet allows the user to create a PDF (Portable Document Format) from a PNG
(Portable Network Graphlcs], JPEG (Joint Photographlc Experts Group) or GIF (Graphics
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