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Notation Conventions

The following notation conventions are used throughout REF TEK
documentation:

Notation Description

ASCII Indicates the entry conforms to the American Standard Code for Information
Interchange definition of character (text) information.

Binary Indicates the entry is a raw, numeric value.

Hex Indicates hexadecimal notation. This is used with both ASCII characters (0 -
9, A - F) and numeric values.

BCD Indicates the entry is a numeric value where each four bits represents a
decimal digit.

FPn Indicates the entry is the ASCII representation of a floating-point number with
n places following the decimal point.

<n> Indicates a single 8-bit byte. When the contents are numeric, it indicates a

hexadecimal numeric value; i.e. <84> represents hexadecimal 84 (132
decimal). When the contents are capital letters, it represents a named ASCII
control character; i.e. <SP> represents a space character, <CR> represents a
carriage return character and <LF> represents a line feed character.

MSB Most Significant Byte of a multi-byte value.
MSbhit Most Significant Bit of a binary humber.
LSB Least Significant Byte of a multi-byte value.
LShit Least Significant Bit (bit 0) of a binary number.
YYYY Year as a 4-digit number

DDD Day of year

HH Hour of day in 24-hour format

MM Minutes of hour

SS Seconds of minute

TIT Thousandths of a second (milliseconds)

ITI1 Unit ID number

n, nS nano, nanoSecond; 10-9 = 0.000000001

u, us micro, microSecond; 10-6 = 0.000001

m, mS milli, milliSecond; 10-3 = 0.001

K, KHz Kilo, KiloHertz; 103 = 1,000

M, MHz Mega, MegaHertz; 106 = 1,000,000
G, GHz Giga, GigaHertz; 109 = 1,000,000,000
Kb, KB Kilobit, KiloByte; 210 = 1,024

Mb, MB Megabit, MegaByte; 220 = 1,048,576
Gb, GB Gigabit, GigaByte; 230 = 1,073,741,824
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REF TEK Support and update notifications

As a valued user of REF TEK equipment we would like to
provide the best support possible by keeping you up to
date with our product updates.

If you would like to be notified of any REF TEK product
updates please spend a couple of minutes to register with
the REF TEK customer support team.

To register, fill out our online registration form at
http://support.reftek.com .

Once we register your contact we will only send necessary
notifications via email. The same notifications will be
shown on our website http://support.reftek.com notifications

page

Thanks,
Your REF TEK support team
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Software Version:

Current software and documentation is available on our web site. Some
early units may require hardware modifications to use the latest software.
Contact REF TEK if you have any queries on the compatibility of your unit(s)
and the current software release.

About this manual:

This COMPASS Technical Reference manual provides a detailed overview of
using the Measurement menu of the COMPASS software. It covers the
following broad operational topics:

Meagurement Location REF TEK {SMP) Help
Pic& Time ot
Pick &/T WL Il
Pick Pol ke, d
auto Time
Auto &7T
First Murdock -= P
List H

= Pick Time - pick phase arrivals on the current seismogram determined by
the location of the cursor.

* Pick A/T - Used to do manual period and amplitude estimates.

= Pick Polarization - Used during a 3-D Component study.

= Auto Time - Uses an STA/LTA Auto detector to detect ‘P’ wave arrivals.
» Auto A/T - Automatic pick with maximum amplitude of the signal.

* First Murdock-> - Available only with miniseed data records containing
[Murdock Event Detection Blockette (201)] inside data records.

» List - Manipulate marked intervals, amplitudes and polarizations.
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REF TEK
7 Measurement menu

COMPASS - Measurement

7.1 Measurement overview
The Measurement menu is used to measure time values of traces.

Meagsurement Location
F‘il& Tirme q.t
Pick &/T W,
Pick Pol k,d
auto Time
Auto AT
First Murdock -= P
List b

REF TEK (SMP) Help

Figure 7-1 Measurement

Rev 2008.11.19

Section 7
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7.2 Pick Time

The pick phase arrivals on the current seismogram are determined by the
location of the cursor:

1. Select the Pick Time menu.

-OR-
Use the hot key q
Measurement Location EEF TEK (SMP)  Help
Pick Time q,t
I Pic%ﬁﬁ L
Pick Pol k,d
Auto Time
Auto AST
List b3
ﬂaM | i |hﬂ

Figure 7-2 Pick Time
2. The CROSS cursor should be inside the corresponding trace rectangle.

3. Move the cursor and select with the left-mouse button.
4. The Mark Time Ahead menu dialog box.

mm\/\) LA

[2006.04.20 23:29:13.347 A=-102.996(mk/s){

U

120

, Wl W

Mark Time Arrival
|P ﬂ |? ﬂ |E j v Ovensrite
Cancel |F'ET |J 00-BHE 2006.04. 20 23:29:13.347 - 1] | W

1 ”

Figure 7-3 Pick Time Dialog Box
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5. Select or edit the wave name.

=,

Mark Time Arrival
|p j |? j |e j [ Dwenarite
|F'ET U D0-BHE 2006.04.20 23:29:13.347 - ] |

Figure 7-4 Wave Name

6. Select the sign of the wave (+,-,?).
Mark Time Arrival — -
P [~
Cancel F

Figure 7-5 Sign of Wave

& ﬂ v Dvenwite

04,20 23:23:13.347 - oK |

7. Select the wave quality (i=good,e=bad,ee=very bad).
Mark Time Arrival
F = =
Cancel |F'ET L) O0-EHE 2006.04.3
[=]=]

Figure 7-6 Wave Quality

[v Owvenarite

o |

The marked arrival is always bound to the trace on which it was picked. So if
the trace is removed from memory, the arrival will also disappear.

Note: If the Overwrite check box is turned on the program will overwrite the
previous picks with the same wave name and for the same station.

Note: If the Overwrite check box is turned off, it is possible to mark the arrival
independently on all channels which belong to the same station.

Section 7 Refraction Technology, Inc. Page 3
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8. To approve the settings select the OK button.

o006 |Peak=-0 0043621 P

0.00% o

-0.00% 4

0006 {PET 11 00-BHE més* Starts 2t 2006042001 10023 2159 773
Peak=0 00653233 ' F Y

0.005 o

0.003 o

-0.00% 4

-0.006 JFET 1 00-BHM mis*) Starts at 006042001 10E3:21:50.773
=] T P T
Feak="0 00446 136 B Titd

0.006 o

0.003 o

-0.00% 4

-0.006 HPET U O0-BHZ miz™l Stans at 2006042001 10063 :21:60 773

Figure 7-7 Example Pick Time
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7.3 Pick A/T

Magnitude estimates require the user to supply an amplitude and period
estimate for the desired phase.

Use the Pick A/T command to do manual measurements

1. Use the Zoom In command from the View pull-down menu to select a smaller
time series segment to make the wave periods separate on the plot.

Z00Im » Zoom In 2,1
Scale [ %Dm Cut Uo,u
Reference Time [ Scroll Left

Mix Plot Shift+m ,SErD” Right
Color Plot C &M
Map Plot Shift+5

TravelTable Plot —
Sound Plot

Faont

Figure 7-8 Pick A/T Zoom In

2. Select the Pick A/T menu item
_OR_
Use the hot key w or Shift+B.

Measurement Location EEF TEK (SMP)

Pick Time q,t
| Pick AT W,

Pick Pal k,d

B, Time

auto AF5T

List # | M
L LL LL L1 L Ll Lo L L Ll L] I‘ .l I
Figure 7-9 Pick A/T

3. With the cross cursor in the desired rectangle, click the left mouse button on the
(a little bit left) maximum of the signal.

Note: By visual study of the waveform choose the half period of the wave having
maximum amplitude of the signal and move the vertical mouse cursor.

Section 7 Refraction Technology, Inc. Page 5
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4. Click the left mouse button on the left side of half and then on the right side of
the same half period.
Note: Both mouse clicks should be done over the same trace.

T T T
405 0% 120

Mark Wave Amplitude

|S ﬂ |E ﬂ | ak. Cancel |

|F'ET IU D0-BHM 2006.04.20 23:31: 26173 A=6171.28[mk./g] T=13.1

[2006.04.20 23.31:35.062 A=-2758.01(mk/s]]

V

T T T
405 ans 10

Figure 7-10 Pick Points for Wave

5. Select the appropriate wave type from the pull-down menu.

| Mark Wave Amplitude

|S j |C j | ak. | Cancel |

P
S

[O06.04. 20 23:31:26.173 A=E171.28[mk/s] T=131
LR
LRz0
|
End
Coda

Figure 7-11 Wave type

In general, magnitude calculations assume a certain standard instrument
type. Magnitude calibration curves are defined in the MAGNITUDE folder. To
simplify this even more, this program offers the following options:

The types of instrument for Amplitude picking are:

e A - Short period instrument
e B - Middle period instrument
e C - Long period instrument

This information is necessary during Magnitude estimation.

Page 6 Refraction Technology, Inc. Section 7
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6. Select the desired type of instrument from the drop-down menu.

7. Select the OK button to approve the settings.

Mark Wave Amplitude
LR - [@ S Cancel | |
)
PET IU O0-BHW 2000 173 A=6171.28mk/s] T=13.1
B

L

Figure 7-12 Type of Instrument

8. The screen redraws with the updated display.

20

T
1i0s

T
20%

T
120s

Figure 7-13 Pick A/T Display

Section 7
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7.4 Pick Polarization

This menu is ONLY applicable during the 3-D component polarization study.

1. Select the Pick Pol command from the Measurement menu.

brnent  Measurement Location  REF TEK (SMPY
Pick Time q.t

s Pick A/T W, M o.o0s JPeaH
Pick Pol k,d
Auto Ti
Auto &/T

0.003

List X

Figure 7-14 Pick Pol
2. Select the wave type from the pull-down menu.
3. Approve the setting with the OK button.

e 0,003 -

-0no0z o

000G HPET IU 00-BHE mis™ Starts at 2006042001 100E3

.
= F
Paak=0 00655233 Bt

0005

0.002

N | B
RN MD-BHN,M-BHZ] 46.7(321.6.74.4] 28.8(225.5.59.1) 24.5( 65.7.26.5)

\\\ ereennees 0081

Figure 7-15 Pick Polarization

Select Wave Type

Page 8 Refraction Technology, Inc. Section 7
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7.5 Auto Time

This command uses an STA/LTA Auto detector used to automatically detect
‘P” wave arrivals.

COMPASS - Measurement Rev 2008.11.19

1. To get the best performance of automatic ‘P’ waves detector display only vertical
channels using the Select Channels command.

E Yiew Time-Domain  Frequency-Domain 3D-Component
Select Channels s
Redraw Traces Space
Hide Traces Shift+H
Zoom 4
Scale ¢
Reference Time 4
Mix Plot Shift+M D1 1002321146 08
Calaor Plat C et
Map Plot Shift+s
TravelTable Plat s Y
Sound Plot
Font
oono 1

Figure 7-16 Select Vertical Channels

2. Apply the band-pass filter within 1-6 Hz to all vertical channels by using the
Filter -> IIR Butterworth command from the Time-Domain menu.

Wiew | Time-Domain  Frequency-Domain  30-Component  Measurd

Duplicate

0.00% 4 Remove Offset »

Reverse Sign
0.004 -

Rewverse Time

Filters
0,004 4 Smooth
Zero Pad
-0.00% -,
F Taper
Integral
0.004 4 Differential
ids MathTips

0.008

-0.004 4 . )
Decimation

00084 CutSignal
0.008 4 Arithmetic

0.004

Acceleration Processing

L IIR Butterworth f
IR Bessel

FIR

RC_LOWPRASS
CE_HIPASS

o) BT

Figure 7-17 Bandpass Filter

e 1 T T T W -
Filter Disign
Tupe of Filker Filker Paramsz

ot £ Lowpass Filter Order: |5 |

" Highpass

O B F_lowlhz] : |1

® B F_highthz) : [6 -

Bidirectional ™

; Caricel | oK | (—
i

Section 7
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3. Select the Auto Time command from the Measurement menu.

3D-Component  Measurement Location REF TEK (SMP)  Help
Pick Time q.t |

Pick A/T W, I
Pick Pol k,d
Auto Time
Auto AST

List H

o

Figure 7-18 Auto Time

Use the figure to set the following parameters in the opening dialog

box:

Length of LTA in seconds.
Length of STA in seconds (STA<LTA).

© ® N o wu s

LTA level Start: Detector Threshold On of STA.
LTA level End: Detector Threshold Off of STA (End)< (Start) Threshold.
Minimal duration in seconds which should pass with Threshold On.
Check the All box to detect only the first P arrival.
10.Approve the settings with the OK button.

STALLTA detector pick

stadlta parameters

21:45 208 Time in seconds for "LTA" |0 for "5TA"

B

STAMNTA level "Start" 1.5 "End"
Mir. Duration in zeconds: |15 Phase

215808
T Cancel
it

S

v Al

Figure 7-19 STA/LTA Detector Pick

Page 10 Refraction Technology, Inc.
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11.The display redraws to show the pick operation.

Peak="2 3247 7e-005 0 P
0.00z 4
o001 4
[
.00 4
|ADK IU 00-BHZ [IRBT_BP=1:6"6°20] més™ Starts at 20060430(1 10)23:21:4F.398
Peak=0.00285194 0 it ot Sohd
0.00z 4
o001 4
o s
.00 4
BILL IU 00-BHZ [IIRBT_BP=1:6°6°20] mis"! Starts at 200604P0(1 10)43:21:46 398
Peak=4.73585e-005 PO ol ot Sohd P
0.00z 4
o001 4
o
.00 4
IMe 1 00-BHZ [IRBT_BP=1:5°°20] m/s"l Slarts at 200604200} 10023 21:45.898
Peak=1.88037=-005 N ot Sohd
0.00z 4
o001 4
o
-0.001 4
PET IU 00-BHZ [IIRBT_BP=1:6%"20] m#s™ Starts at 2006042001 10§23 [1:45 808
Peak=f 60307e-006 St PO I Johd
0.002 4
o001 4
o
-0.001 4
|TE:I 1U DD-BHZ [IRBT_BP=1:6"5"20] m#s"1 Starts at 20060420(110)23:21:45 808
Peal 26504005 ot Fo 121 T8
0.002 4
o001 4
o
-0.001 4
TAK IU D0-BHZ [IIRBT_BP=1:6"%"20] més™! Starts at 20060420(110)23:21:45 808
Peak=g 45178e-006 St 0 I Johd
0.002 4
o001 4
o
-0.001 4
Y55 U O0-BHZ [IRBT_BP=1:6°5°20] mis*l Stars v 2006042001 100233148 238
T T T
7] 124 181
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7.6 Auto A/T

Use the Auto A/T command to automatically pick waves with maximum
amplitude of the signal inside the preview interval.

Note: Maximum trace amplitude usually corresponds to “S” wave arrivals on
horizontal channels for local and regional events or for teleseismic events it is
better to apply this option for 20 second period LR waves on the vertical channel.

1. Select all vertical channels of a broadband record using the Select Channels
command from the View menu.

0.00z {Feak=0.00083843%

0.004

-0.004

0.008 HADK U 00-BHZ m/s" Starts t 200804201 10)23:21:45 898

0.008 {Peak=—0 nbaE7az7

0.004

0.004

0.008 1L 1 00-BHZ mis"] Starts 3t 200804201 10232145 598

0.008 {Peak=0 nb3E8EZ3

0.004

0.004

0003 sz U 00-BHZ mis™ Starts at 20060430(1 100321 45 895

0.002 |Peak=-0 004a 135

0.004

0.004

0-002 JPET I 00-BHZ mis"| Starts =t 20080420(110)2%:21:46.398

180

0.003 {Peak=D.00257002

0.004

0.004

[0-002 71301 1U 00-BHZ mJs™t Starts at 200RD42001 1D)83:71:46 888

180

0.003 {Peak=-0.00172875

18h

0.004

) MMVWWMW
0.004.
0.00% {1 4K U 00-BHZ m/s™ Starts at 200604200110)23 2146 808
0005 {Peak=0 00Z0%E5E o e o
0004

o WWW\/\/V\/\MWV\PJ\II
0.004
0008 55 1 D0-BHZ mis"1 Starts at 200604200110123:21:45 888

21 1 AN

Figure 7-20 Vertical Channels for Auto A/T

Select the Auto A/T command from the Measurement menu.

omponent  Measurement Location

Pick Time q.t
Pick a/T W, m
Pick Pol k,d
Auto Time
sutg &/ P e
s
List ES
o 120

REF TEK (SMP) Help

Figure 7-21 Auto A/T

Page 12
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3. Using a zoomed interval, select the name of a wave from the Wave Type pull-
down menu.

Wave Type
AutoPick Wave
A - I3 -
- P M
5
R
LR20
Lg
End .
Coda 120
Peak

Figure 7-22 Wave Type

4. Define the instrument type for proper magnitude estimation:
= A - Short period
= B - Middle period
= C - Long period

5. Approve the estimation with the OK button.

f ]

| | Wave Type
AutoPick Wave

R
% My

m =

—
Cancel |

6. The display redraws to show the estimation.
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0,005

0.004

o

Paak=0 000030433 F

0004

0008 4

DI 1U 00-BHZ mis"1 Stans =t 2005042001 10)23:21:45.895

0,005

0.004

o

Paak=-0 D00ET3E7

00044

0008 4

=Y

BILL 1U 00-BHZ mis" Stans 3t 2006042001 10023:21:49.998

0,005

0.004

o

00044

0.00%

Peak=-0 00350033

[M42 1L 00-BHZ mJs* Stars at 20060420(110123:21:95 888

0,005

0.004

o

00044

0008 4

0,005

0.004

o

0004

0.00% 4

Paak=-0 D0446136

PET I 00-BHZ md="1 Starts =t J00B04201 1000 21:45.895

Peak=0 0025700

[TIHI 1 00-BHZ mi="1 Starts at 200042001 10)83:31:45 598

iEY]

0,005

0.004

o

00044

0008 4

0,005

0.004

o

00044

Pek=-0.00 172675

AR 1 00-BHZ mis™ Starts at 2006042001 10023:21:45.898

iEY]

Paak=0 00206655

0008 4

155 1 00-BHZ mis" Stans at A00G04T0CH 10023:71:48 308

15hd

Fig

ure 7-23 Auto A/T

Note: To see and save the calculated results refer to the section on the next
section on the List Command.
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7.7 First Murdock->P

This menu command is ONLY available when miniSEED data records that
contain [Murdock Event Detection Blockette (201)] inside the data records.

1. Select the First Murdock->P menu if you want the first Murdock detected onset
to be treated as the first "P” wave arrival.

Pick. Time q
Pick &/T W
Pick. Pol k
Auka Time
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Figure 7-24 First Murdock

2. The display redraws to show the picked “P” wave.
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7.8 List command

To manipulate marked arrivals, amplitudes and polarizations use the List

command.

1. Select the List command from the Measurement menu.

brponent ~ Measurement Location REF TEK (SMP)  Helf
Pick Time q,t
Pick &/T W,
Pick Paol k,d
Auto Time
Auto a/T AN
List ]

it 12h

Al

Figure 7-25 List

2. The list display opens to allow several operations.

’ Times & Amplitudes
Picked Times

M arked Amplitudes

0002 P ADE U 00-BHZ A& 2006.04.20 23:31:42.733 A=0.000340338(m/s) T=54.1358
0005 P BILL 1L 00-BHZ A 2006.04.20 23:23:38.892 A=0.00967371[m/s) T=1.14711
0008 P MAZ U 00-BHZ A 2006.04.20 23:30:48 048 A=0.00353375(m/s) T=8.80212
0011 P PET IU O0-BHZ A 2006.04.20 23:32:13.823 A=0.00445338(m/s) T=9.23471
0014 P TI<1 U 00-BHZ & 2006.04.20 23:36:46.410 A=0.00257167(m/s) T=13.7318
0017 Pyak 10 00-BHZ A 2006.04.20 23:36:25.423 A4=0.00172358(m/s) T=13.6047

Marked Plorarization

Save To File Load From File Remaove

Figure 7-26 Times and Amplitudes
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7.8.1 To save this information to an ASCII file:
Use the Save to File menu button:

1. Select the Save To File button.
2. A dialog box opens to enter a file name for the saved file.

3. Approve the save operation with the Save button.

7
023 21:45 895 S
Savein: | EXAMPLE = £ Eg-
- | | 5MP-5MC
§ ’3 T
My Recent
Documents
Picked Times E:%
Desktop
My Documents
.
Marked Amplibud -
0002 P ADE U My Camputer -
0005 P BILL U 1
0002 P M2 1 -
0011 P PET IU - }
04 P Ti=I U 2
0017 P&k (U My Metwork  File name: | - Save
LS Places | J L
Save as ype |Free Farmat[" pks] j Cancel
Marked Plararizatrr
Save TaFile Laoad From File Remove ok
i

Figure 7-27 Save to File
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7.8.2 To load a file from a previous save:
1. Select the Load From File button.

2011.02.22

2. A dialog box opens to select the file to load.

3. Select the file and the Open button to load the file.

Open
Lok in: | 5 EXAMPLE =l i

LY | 5MP-5MC
f3 =] best.pks
Picked Times My Recent

Documents

Desktop

Marksd Ampltudes My Documents
0002 P ADF, 1] (0-BHZ A 2006
0005 P BILL L) 00-6HZ A 2008 5
Q003 F VA3 U 005HZ A 2008 oD
0011 P PET I 00BHZ 4 2006

0014 P TI4 I 00-BHZ A 2008 M Computer
007 PYAK Il 00BHZ 4 2008 -

=

Marked Plararization Mypfﬁetwnrk File name: \lest.uks j Open
sces

Files of type: [Free Fomat(* pks) | Cancel

Save ToFils Load From File: Remave: OK
|

1

Figure 7-28 Load From File

7.8.3 To remove an item from memory:

1. Select the desired Pick Time, Amplitude or Polarization to be removed.
2. Select the Remove button to complete the operation.

Marked Amplitudes

0002 F ADK IU 00-BHZ A 2006.04.20 23:31:42.798 A=0.00094034{m/s] T=54.
0005 P BILL I O0-BHZ 4 2006.04.20 2379 38898 A=0.00367 371 [m/s] T=
0009 P MAZ 1 O0-BHZ & 2006.04.20 23:30:48.048 A=0.00353975(m/s) T=
0011 P PET IU 00-BHZ & 2006.04.20 23:32:13.823 A=0.00445938(m/s] T=9.29471
0014 F TIX U O0-BHZ & 2006.04.20 23:36:46.410 A=0.00257167(m/s] T=13.7918
0017 PYAK IU 00-BHZ A 2006.04.20 23:36:25 423 A=0.001 72957(m/s) T=13.6047

Marked Plorarization

Save To Fils Load From Fis Remove

Figure 7-29 Remove Time
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