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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

Refraction Technology, Inc. Page iii



Rev 2008.11.19

2011.02.22

COMPASS Time_Domain

Related Manuals:

130-SMA System Documents ‘ Number PDF file

130-SMA Startup (Command Line) Doc-SMA-Ops 130SMA_startup.pdf
Data Utilities Users Guide Doc-Datautils 130 _utilities.pdf
130-SMA Command Interface PDF file

130 Cmd Line - Theory of Operations

‘ Number
Doc-CmdL-Theory

130_CLtheory.pdf

130 Cmd Line - Release Notes

Doc-CmdL-Release
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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
the operations and setup of the COMPASS software. It covers the following
broad operational topics:

Time-Domain Frequency-Domain  3D-Component Measurement L
Duplicate
Remove Offset 4 ’
Reverse Sign
Reverse Time
Filters 4
Smooth
Zero Pad
Taper
Integral
Differential

»

»
MathTips  \OMPASS:
Acceleration Processing » |, >
A " " Yeak and Strong Motion
CutSignal beessing Software

Arithmetic

2008, Refraction Technology, Ine.

= Duplicate

* Remove Offset => Mean Removal - Polynomial - Removal BAP

= Reverse Sign

= Reverse Time

* Filters => IIR Butterworth - IIR Bessel - FIR - RC_LOWPASS - CR_HIPASS

= Smooth
= Zero Pad
= Taper

= Integral => Trapezoidal - Three Point - RC Method
= Differential => Three Point

= Math Tips => Envelope STA - Envelope STA (max) - Compute 20*Log -
Cut - Skew

= Acceleration Processing => Arias Intensity - Cumulative Abs Vel. - Label
G’'s - RSP Filter

= Decimination
» CutSignal
= Arithmetic
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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, enter your company information through the
Register link on our website at http://support.reftek.com .

Our support team will send you a unique Username and
Password allowing secured access to all product
documentation and software sold to your company.

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

Page vi Refraction Technology, Inc.
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4 Time-Domain

4.1 Time Domain menu commands

The Time Domain menu is for signal processing in a time domain.

Duplicate
Remove Offset
Reverse Sign
Reverse Time

Time-Domain Frequency-Domain

»

3D-Component

Measurement

Filters 4
Smooth

Zero Pad

Taper

Integral

Differential

MathTips

Acceleration Processing
Decimation

CutSignal

Arithmetic

\OMPASS:
feak and Strong Motion
beessing Software

2008, Refraction Technology, Inc.

L|

Figure 4-1 Time-Domain commands

4.2 Duplicate

Use the Duplicate command to create a copy of selected channels in
program memory. Sometimes it is more useful to study the spectrum of the
signal and the spectrum of noise at the same time.

Duplicate

[f Rem%e Offset
Reverse Sign
Reverse Time
Filters

Smooth

Zero Pad
Taper

Integral
Differential
MathTips
Ascceleration Processing
Decimation
CutSignal
Arithmetic

Time-Domain i Frequency—Domain

3D-Component

»

v v v v

S

Figure 4-2 Duplicate

Section 4

Refraction Technology, Inc.
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COMPASS Time_Domain

Duplicate Command Example
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1. Duplicate the signal. Two same traces will be visible in display.

Peak=0.00230532

W

0.002 4

KBG 00 00-BHZ ms*! Starts =t 20060420(110123.22:00 268

=

Figure 4-3 Duplicate

2. Pick the time at the beginning of useful signal on the first component
(using the Pick Time command).

Domain  3D-Component

REF TEK (SMP)

Measurement Location
Pick Time q.t
Pick &/T W, m
Pick Pol k,d
Auto Time
Auto A/T
List ¥

|

Page 2

Figure 4-4 Time Pick

Refraction Technology, Inc.
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3. Type in the name of the timepick as U (for user).

2006.04.20 23:26:15.696 A=-0.446905(mk/s

Mark Time Arrival
IL‘ _'J I? Ll le :J v Ovenwite
B;M Cancel |KBG D0 D0-BHZ 2006.04.20 23:26:15.696 0K I

L

4. Pick the time of the beginning of the noise without useful signal on the
second component.

10)23:23:00.269

5. Type in the name of timepick as U again.

;

Mark Time Arrival [X]
for = [ | [e > ¥ ovewite
5,"/ Cancel IKBG D0 00-BHZ 2006.04.20 23:28:05.814 0K I

[420(110)23:22:00.269

I
[2006.04.20 23:28:05.814 A=-76.5155(mk/s

Section 4 Refraction Technology, Inc. Page 3
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6. Select the Reference Time to be User Pick.

ia ,-View, Time-Domain  Frequency-Domain  3D-Component M
Select Channels s |
Redraw Traces Space
Hide Traces Shift+H
Zoom 4
Scale . §
Reference Time ¥ RefuTcC
- SHIfEEM Ref O.rlgln Time
BN i Ref Flrst'SampIe
| Ref Predicted
Map Plot Shift+S Ref Optional
TravelTable Plot Ref Picked
Sound Plot - nRef User Pick
Font |
, Ty

7. The traces will be displayed according to User Pick U times.

8. Zoom In the time interval containing signal + noise on the first trace and
noise on the second.

b View Time-Domain  Frequency-Domain  3D-Component
Select Channels s ’
Redraw Traces Space
Hide Traces Shift+H
Zoom »  ZoomIn  Zi
Scale »  Zoom Out U,o,u
Reference Time » Scroll Left
Mix Plot Shift+M serol Right
Color Plot c
Map Plot Shift+S
TravelTable Plot
Sound Plot
Font

l

Figure 4-5 Zoom In

9. Compute Power Spectral Density of the signals.

h | Frequency-Domain  3D-Component Measurement  Lod

Envelope
De-Noise 7

PSD q‘
Coherence %

FFT

Emulation e,E
Response
Spectrogram
Splitting

MicroseismTest

Page 4 Refraction Technology, Inc. Section 4
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Power Spectrum Dencity

Clip Limit: Options

HZ Min: 0.001

HZ Max: 100
DB Min: -300

DB Max:

] AT | I P

The result after the OK button is selected.

i

Figure ‘4-6 Power Spectral

Refraction Technology, Inc.

Rev 2008.11.19
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10.Select the best signal to noise frequency band and apply to the initial
signal.

:2001.11.13 10:56:13.306 S [=] B3
File View Time-Domain Frequency-Domain 3d-Component Measurement Location Help

it

2 ™M ™M kY] a

24

=

24
[GNI 1L 00-BHZ mkis"! Starts at 2001.11.13 10:53:55.373

24
GNI IU 00-BHZ [IIRBT_BP=0.2:5°3"20] mk/s"1 Starts at 2001.11.13 10:563:55.373
] M 3 a

Figure 4-7 Duplicate Results

Page 6 Refraction Technology, Inc. Section 4
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4.3 Remove Offset
The Remove Offset command will remove the DC offset from the signal.

The Mean Removal

option just removes the average value constant

(computed for the zoomed in interval) from the whole signal.

To remove the offset by mean removal:

1. Select the Time-Domain menu and use the Remove Offset by Mean
Removal option.

3

Time-Domain  Frequency-Domain

Duplicate
Remove Offset
Reverse Sign
Reverse Time
Filters

Smooth

Zero Pad
Taper

Integral
Differential
MathTips
4cceleration Processing
Decimation
CutSignal
Arithmetic

J

»  Mean Removal

%Polynomial Remaoval

BAP W2

3D-Component

Measurement

z,0

v v v v

Figure 4-8 Remove Offset

2. After selecting Mean Removal the result displays.

0.004

0.002

-0.002

0.004
0.008

0.004

0.002

0002

0004

[Peak=0.00415774

PET 1L 00-BHE mis*1 Starts at 20060420(1 10)23:27:01.340

[Peak=0.ooeze60e

5 Pl
0 Jmmr s A A e, ‘\M JJ \/ J
v

0.006 {PET 1U 00-BHN mis®! Starts 2t 20060420(11023:27:01.340

| \\
\ »em

\/ U

M ‘\ W “/“W w M‘\,\\W

ih I [’\N’\/w\/\

[Peak=0.00446831

[PET 1 00-8HZ mis*1 Stans at 20080420(1 10)03:27 01 340

Section 4

Refraction Technology, Inc.
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4.3.1 Polynomial Removal

This Remove Offset menu option (Polynomial Removal) will remove the DC
offset from the signal by computing the polynomial fit to the zoomed in data
and removing it from the signal.

To remove the offset by polynomial removal:

1. Select Polynomial Removal from the Remove Offset options under the
Time-Domain menu.

Time-Domain Frequency-Domain  3D-Component  Measurement
Duplicate |

‘T Remove Offset »|  Mean Removal 2,0 | ]
Reverse Sign Polynomial Removal
Reverse Time P wn2
Filters »
Smooth W
Zero Pad
Taper
0 Integral
Differential
MathTips
Acceleration Processing
Decimation
CutSignal
Arithmetic

4 {PET |U D0-BHE m/s"1 Starts at 20060420(110)23:27:01.340

Figure 4-9 Polynomal

2. Enter the Polynomial Degree in the option.

3. Select the OK button to approve the removal.

)23:27:01.340

Wi
I } ﬁ DC-Offset-Removal

{ \ Polynomial Degree: 1
‘ I
‘ H

e L AN it

Page 8 Refraction Technology, Inc. Section 4



2011.02.22 COMPASS Time_Domain Rev 2008.11.19
4. The offset is removed and the display redraws.

Lot [Peak=-0.00417246

0002

-0.002

-0.004 {PET U 00-BHE [do_p=1] mis"1 Starts at 20060420(1 10)23:27:01 340

o = W =

|

’/\.p

i
|

\wﬂu

\F HM‘
Il
il
‘H

\H'\\\M ﬂ\r’\“\j [\ HH\I]‘ J \/\Aﬂ/ M

iy

|

A AN
o ———»«'\»V/"\\MW‘VVA\ y \\/‘ \ | }
N |

|
I
|

0.006 JPET 1U 00-BHN_[do_p=1] mis"! Starts at 1t
0.004 {Peak=-0 00445971

a

0.002

-0.002

0.004
[PET 1U 00-BHZ [do_p=1) mis* Starts 2t 20060420(110)23:27:01 340

Figure 4-10 Polynomial Results

Section 4 Refraction Technology, Inc. Page 9
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4.3.2 Bap V~2 Fit

This Remove Offset menu option (Bap V~2 Fit) will remove DC offset from
the signal by using a math procedure for DC correction used in BP
processing (quadratic fit to velocity).

Basic Strong-Motion Accelerogram Processing (Response-Spectra)

Most algorithms are similar to the one on this website:
http://nsmp.wr.usgs.gov/bap/BAP_v10.pdf. This menu can be applied only
to acceleration records (look up units=M/(SEC”2). However an acceleration
record can be built from other "ground motion" by computing:

e Double differential of displacement records
¢ Single differential of displacement records
e Emulating real ACCELERATION records in a frequency domain

Brief Theory for steps to apply dc offset correction to acceleration
records:

Used for events with pre-event signal, particularly those with very long pre-
event signal of tens of seconds, but also applicable to events with no pre-
event signal.

1. Remove a mean from the whole record, where the mean is determined
from t = 0 to t = tp, the approximate onset time of the earthquake signal
[if tp = 0.0, then the mean of the entire record is used; ift p < 0, no
mean is removed.].

2. Integrate the mean-corrected acceleration to velocity

3. Fit a second-order polynomial to the velocity, v = c1*(t-tp) + c2*(t-tp)2,
from t = tp to the end of the record.

4. The function is chosen so that the fitted curve = 0.0 for t = tp;

5. Remove the derivative of the fitted curve, cl + 2*c2*(t-tp), from the
mean-corrected acceleration in the time interval t = t p to the end of the
record.

6. Low-cut filter the baseline-corrected acceleration with a causal, 4th-order
low-cut Butterworth filter that has a corner frequency fc = 0.02 Hz (50 s).

7. Use BAP to integrate the baseline-corrected, filtered acceleration to obtain
velocity and displacement, to compute Fourier amplitude spectra of
corrected acceleration, and to compute response spectra.

Page 10 Refraction Technology, Inc. Section 4
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To remove the offset by BAP:

1. Select Bap V~2 Fit from the Remove Offset options under the Time-Domain
menu.

Time-Domain  Frequency-Domain 3D-Component Measurement

Duplicate 1

f Remove Offset »  Mean Removal z,0
Rewverse Sign Polynomial Remowal
Reverse Time BAP W2
Filters y by
Smooth
Zero Pad
Taper W
Integral
Differential
MathTips
Acceleration Processing
Decimation
CutSignal
Arithmetic

>
4
>
4

Figure 4-11 Bap V/~2

2. The screen redraws to show the updated display after processing.

0.002 {Peak=0.00161565

0001

0001

-0.002

[YAK 1U 00-BHE <boore> mis*! Starts at 20060420(110)23:21:66.223
02 -{Peak=0 00266035

|
ol
p

mk Il

. ! |
o\l ;“‘Jﬂ‘ a“
i ‘ﬂ”w jﬂ |

’ ‘

0001

0001

0002

[YAK 1 00-BHZ cboore> mis*! Stants at 20060420(110)23:21:66.223

o 120 180

Section 4 Refraction Technology, Inc. Page 11
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4.4 Reverse Sign

The Reverse Sign command uses very simple math to multiply each digital
count on (-1). The purpose in some cases is to get the reverse polarity of
the signal while connecting the wire from the seismometer to ADC in the
field. To find out if its reversed or not tap the vertical sensor in the direction
of the middle of the earth. Actually the raw digital counts recorded by ADC
should have the negative spike. If not the Reverse Sign should be used.

For a proper polarization study and correct azimuth to source determination
the following information is used:

For every component the orientation of a channel is defined by two
angles.

e The azimuth of the instrument in degrees from north-clockwise.

e The dip of the instrument (down from horizontal).

The traditional orientation:

@ 7 mmmmmmmmmmmmmmmmmmmmeo Dip=-90, Azimuth O
S Dip= 0, Azimuth O
O Dip= 90, Azimuth 0

The program reads these values from FULLSEED data files or DATALESS
SEED response files (Blockette N=52). Sometimes the orientation of
instrument in the field is reversed and the blockette contains default angles.
So this Reverse Sign item is a simple component correction by reversing
sign of the component without changing defined angles.

Note: Use this menu item only if sure that a reversion is needed.
Note: Reverse sign applies to all selected components on display. So if the reverse

applies to only E and N but not Z channels, goto the Select Channels menu and
highlight only E and N channels before selecting Reverse Sign.

Page 12 Refraction Technology, Inc. Section 4
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To apply a Reverse Sign:

1. Select the Time-Domain menu and Reverse Sign command.

Time-Domain  Frequency-Domain
Duplicate
f  Remowve Offset »
. Rewerse Sign
Reverse ‘%ne
Filters »
Smooth
Zero Pad
Taper
Integral
Differential
MathTips
Acceleration Processing
Decimation
CutSignal
Arithmetic

Y. WSOV, W

TR hecid b

Figure 4-12 Reverse Sign

2. The window redraws to show the updated traces.

[Feske-0 00151685

i\ e

i

|
oo U“H‘ I
Wowieesallggy x\'\j wﬂh \r’l \ w ‘le

ﬂ
i
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4.5 Reverse Time

Some math operations apply time shift and phase changes to the signal. To
decrease that effect it is possible to reverse the waveform and apply the
same math operation to the reversed waveform again. After this operation it
is possible to reverse the time series using this option again.

Note: All time picks are invalid if measured on reversed components.

Use this command to flip the wave forms and change the time.

1. Select the Time-Domain menu and the Reverse Time command.

w  Time-Domain  Frequency-Domain  3D-Component Measurement
Duplicate

[ Remove Offset ’

2 1 Reverse Sign }
| Revarse Time

FiIte% 4

14 Smooth N

Zero Pad

Taper

o+ Integral

Differential

MathTips

1 Acceleration Processing

Decimation

CutSignal

Arithmetic

KBG DO 00-BHE mis*1 Starts at 20060420(110023:21:51.512

vy v v ¥

2. The window redraws to show the reverse time.

[Peak=0.00220634

-0.001

-0.002

KBG D0 00-BHE <=t> mis™ Starts at 20060420(110123:21:61.512
[Peak=0.00222163

7

a—

i I
| I
I
[' ‘
|
Wi
05 00 08 > s s m oz 2151512 - |
P i 5
0.002
0.001 Mn
0
oo
su2
05 0 .08 0 s s 2o 029211 512
e Y o

Figure 4-13 Reverse Time
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4.6 Filters
Different types of filters are applied to the signal.

e FIR - Filters are always linear phase but will give some time offset to the
signal which is 1/2 of the length*time interval.

e IIR - Usually give nonlinear phase effects but to make it casual there is a
bidirectional option.

To apply a filter to the waveform data select the Filters menu.

Time-Domain Frequency-Domain  3D-Component Measurement
Duplicate ‘

f Remove Offset [
Reverse Sign
Reverse Time

Filter%‘ »  IIR Butterworth f
Smoot IIR Bessel
Zero Pad FIR
Taper RC_LOWPASS
' Integral 4 CR_HIPASS ol
Differential »
MathTips »
Acceleration Processing »
Decimation
CutSignal
Arithmetic

¥$S 1U00-BHE més™ Starts at 20060420(110)23:21:51.510

Figure 4-14 Filters

Filter operations are applied to the currently-displayed traces. Original traces
may be retrieved for filtering by using the Select Channels menu.

12001.11.13 10:58:28.466 =] B3
File View Time-Domain Frequency-Domain 3d-Component Measurement Location Help

'}
n

10

o

10

20

30 {PET 1L/ 00-BHN mis*f Starts a1l }001.11.13 10:43:23.332

an o 120
10
0
10

30 {PET 1U/00-BHN_ [1IRBT_HP=1°1"20) mics"1 Starts at 2001.11.13 10:43:23.33

120

T o

0 JPET U 00-BHN[FIR_LS 0:43:23.3]

iteodions:
g
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4.6.1 FIR Butterworth Filter

Filtering with a Butterworth type filter design is accomplished with the

following steps:

1. From the Filters menu select the IIR Butterworth option.

Duplicate
Remove Offset
Reverse Sign
Reverse Time
Filters
Smooth

Zero Pad
Taper

Ll Integral
Differential
MathTips

T
=1

Decimation
CutSignal
Arithmetic

Time-Domain Frequency-Domain 3D-Component Measurement

Acceleration Processing

[

4 IIR Butterworth f
IIR Bessel
FIR
RC_LOWPASS

CR_HIPASS S

HYSS IU 00-BHE m/s™ Starts at 20060420(110023:21:51.510

Figure 4-15 IIR Butterworth

2. A window opens with the activated program dialog.

2011.02.22

3. Check the corresponding check box to select type of filter (Lowpass, Highpass,
Bandpass, Bandstop).

4. Edit the filter order to control the range of frequencies between the passband and

stopband.

5. Edit the corner frequencies of a user-defined filter.

6. Select the OK button to approve the settings.

510

T
&M

T
120

Filter Disign
Type of Filter Filter Params | m ﬂ
" Highpass

" Lowpass Filter Order: {2 ]ﬁ ‘W‘ H H
O e F_low(hz) : |1 )\ ‘

" Bandstop F_highthz): |6 |

Bidirectional = ’, J‘ I\ ‘
|

o | [ UU

T
&M

T
12M

Note: Corner frequencies should be between 0 hz and Nyquist frequency
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7. Results are re-displayed on the screen.

[Feak=1.0346-005
126005

6E006

i

-6E008

1 25005 38 1U 00-BHE [IRBT_BP=1:62:20] mis*! Stants at 2008042001 10)23:21:51 510
[Feak=1:340502-005

At L WUW \ﬂ f i

[Peake=-1 06341e-005 a A
126005 oM 12 180

6E006

BE006

126005 JY55 1U 00-BHZ [IRBT_BP=1:62:20] mis*1 Starts at 20060420(1 10)23:21:51 510

oM 120 18M
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4.6.2 IIR Bessel
Filtering with a Bessel type filter is accomplished with the following steps:

1. From Filters menu select the IIR Bessel option.

w  Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate |

F Remove Offset >
Reverse Sign
Reverse Time

s | | RIltErS » IIR Butterworth f
Smooth IIR Bessel
Zero Pad FIR
Taper RC_LOWPASS

o4 Integral »|  CR_HIPASS LT
Differential 4 5
MathTips 4
Acceleration Processing »

& Decimation
CutSignal
Arithmetic

, |ADK U D0-BHE mis™ Starts at 20060420(110)23:21:45.898

Figure 4-16 IIR Bessel

2. Fill the activated program dialog.

3. Check the corresponding check box to select the type of filter (Lowpass, Highpass,
Bandpass, Bandstop).

4. Edit the filter order to control the range of frequencies between the passband and
stopband.

5. Edit the corner frequencies of the user-defined filter.

6. Select the OK button to approve the setting.

mrm

1:45.808

o 1204 ‘ H
|
Filter Disign
“ Type of Filter Filter Params:
m ‘ ‘J £ Lowpass Filter Order: |2

| ‘ " Highpass _
Y il H e Flowtha) : [1 .7
b o i andpass ‘
\1‘ fﬂ‘w’*\ﬂ\‘ww\,w \ (J | ¢ ponsop || Fohahba: 5 ’\f"lu’

w | Bidirectional I

I

U R
SNl

T T
&M A 12M

Figure 4-17 Filter Design Options

Note: Corner frequencies should be between Ohz and Nyquist frequency
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7. Results are shown on the display.

Figure 4-18 IIR Filter Results
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4.6.3 FIR

Response of digital recorders is normally determined by digital (FIR - Finite
Impulse Response) filters that decimate the oversampled data streams.

Filtering with FIR type filter is accomplished with the following
steps:

1. From Filters menu select the FIR option.

View Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate |

poozff  Remove Offset »

Reverse Sign

Reverse Time

Filters »  IIR Butterworth f

Smooth IIR Bessel

Zero Pad FIR

Taper RC_LOW&SS

ol Integral CR_HIPASS PR
Differential T

MathTips

Acceleration Processing

Decimation

CutSignal

Arithmetic

0.001 4

v v o<«

-0.001 4

-0.002 {¥$$ 1U00-BHE mis"1 Starts at 20060420(110)23:21:51.510
0,002 JPeak=0.00171782

Figure 4-19 FIR Filter

T
&M

2. From this menu item fill the activated program dialog.

3. Check the corresponding check box to select type of filter (Lowpass, Highpass,
Bandpass, Bandstop).

4. Select the window type using the Filter Design option.
5. Edit the length of filter to control the number of filter coefficients.
6. Edit the corner frequencies of the user-defined filter.
7. Approve the settings with the OK button.
" FIR Filter Disign
Type of Filter Filter Params I ﬂ

i Lowpass Length: 21 ﬁH ‘ﬁ‘ ”
Highpass . | ‘ ’
E Bardomss F_lowthz) : 1 I.‘ | | ‘
" Bandstop F_high(hz) : | } ‘ |
1 !
Filter Design TAPERED RECTANGUL + U ‘ ]
Cancel | 0K | U

T T
0] 120

Figure 4-20 Filter Options

Note: Corner frequencies should be between Ohz and Nyquist frequency
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8. The resulting filter creates the following display.

[P 5%

per2e7m)

A f’w’ \ ““\H\[H MH

H MN\ f
i

9. Use the Select Channels command to compare results.

Figure 4-21 FIR Results
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4.7 RC_LOWPASS

This filter is used for filter a signhal to remove frequencies above a given
frequency. It passes only the low frequencies.

1. From the filters menu select the RC_LOWPASS filter option.

Duplicate
4f  Remove Offset
Reverse Sign
Reverse Time
Filters
Smooth
Zero Pad
Taper
Integral
Differential
MathTips

Decimation
CutSignal
Arithmetic

Time-Domain Frequency-Domain 3D-Component Measurement

Acceleration Processing

4

4 IIR Butterworth f
IIR Bessel
FIR

RC_LOWPASS I_)‘\JWM'JM
CR_HIPASS I'\\s |

v v v v

Y AK IU 00-BHE m/s*l Starts at 20060420(110)23:21:55.223

 |Peak=-0.0026587

Figure 4-22 RC_LOWPASS

2. Select the desired STA time in seconds.
3. Approve with the OK button.

773

2]

[” l‘”\ |,
RC-method @
STAtmeinSes: [1 H f
ﬂwmwﬁ\}n Cancel | ’Tl Lf\dmf‘\ﬁu\‘\ﬂﬁru\‘
TH’
u

12M

| ‘ U 'W i —
]u

|

M

Figure 4-23 STA Time

4. The resulting filter creates the following display.
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4.8 CR_HIPASS Filter

The CR_HIPASS filter command is used for filtering a signal to remove
frequencies below a given frequency. It passes only the high frequency.

COMPASS Time_Domain Rev 2008.11.19

1. From the filter menu select the CR_HIPASS option.

View Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate |

ooosJf Remove Offset »

Reverse Sign

Reverse Time

Filters »  IIR Butterworth f
000391 Smooth | IR Bessel
Zero Pad FIR
Taper RC_LOWPASS
ot Integral 4 CR_HIPASS <
Differential 4 by
MathTips 4
Acceleration Processing »
D031 Decimation
CutSignal
Arithmetic

-0.006 4PET |U 00-BHE m/s*1 Starts at 20060420(110)23:21:59.773

Figure 4-24 CR_HIPASS Filter option

2. From the activated dialog box fill in the options.

3. Select the OK button to approve the options.

p)23:21:59.773

oM ﬂ 12

RC-method
STAtime in Sec: |3

M, S j Cancel I OK |
o

o

0)23:21:59.773

T T
6M 120t

Figure 4-25 STA time

4. The resulting filter creates the following display.

fw" ‘n‘ u‘\ Wq‘m‘\f’h\ i

oty ¥
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4.9 Smooth

The Smooth command is a type of Lowpass filter that computes the running
average of the signal within some type of window with a predefined length.

This Smooth command is used to smooth the signal with different types of
time-windows.

View Time-Domain Frequency-Domain 3D-Component Measurement Locati
Duplicate

ooos i Remove Offset »

Reverse Sign

Reverse Time

Filters 4

Smooth

Zero Pad

Taper

ot Integral 4

Differential »

MathTips 4

Acceleration Processing

Decimation

CutSignal

Arithmetic

-0.006 HPET IU 00-BHE m/s*! Starts at 200604200110)23:21:59.773

0.003

-0.003 4

eak=0 00653233
i p0:] T emei00G

Figure 4-26 Smooth Filter

1. From the opening dialog select the desired smoothing window type.
2. Select the length of window in samples

3. Select the OK button to approve the selections.

06 JPeake0.00658233

6 n 120

Dialog

0.003 Type Of smoothing window

" Rectangular * Tapered ¢ Triangular ¢ Hanning " Hamming ¢ Blackman

il W”\d{\/f

Length of window in seconds

Cancel [4 0K |
M
H

-0.006 4PET |U 00-BHN mis*1 Starts at 20060420(110)23:21:59

Figure 4-27 Smooth Op.tions
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4. The results of the selections will display.

i
“”\f\f‘,nf s
il |
“‘ 'ﬁ": il
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1
J!
s\ ] g]l“ ‘\‘\‘ W\If ,M“ﬁ A
(Uﬂl‘ﬂlu 'm ,

Figure 4-28 Smoothing Results
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4.10 Zero Pad

The Zero Pad command came from the BAP processing algorithms. It just
adds several zero counts before and after the waveform signal. It is often
used to decrease the side effect during bidirectional IIR filtering and spectral
analysis. With the option Zero Cross On it adds zeros up to the first count of
the trace across the zero line.

The Zero Pad will compute the average value of the signal. This value is
removed from all channels on the display. Zero line removed depends on
zoomed in time interval and can be applied to the signal several times as
needed by the user.

To use Zero Pad:

1. Select the Zero Pad command from the Time-Domain menu.

Time-Domain Frequency-Domain  3D-Component
Duplicate
Remove Offset 4
Reverse Sign
Reverse Time
Filters 4
Smooth
Zero Pad
Taper %
Integral
Differential

i \OMPASS -

Acceleration Processing Yeak and Strol

Decimation

CutSignal becessing Soff|

Arithmetic

2008, Refraction Technold

Figure 4-29 Zero Pad

2. Input the number of desired Seconds Before.
3. Input the desired number of Seconds After.
4. Approve the settings with the OK button.

123:21:57 648

|2IM
Zero Pad

Seconds Before: 10
| ‘ Seconds After: 10

T
&M

W\,

IV Zero Cross

\
i) ‘ 0K I Cancel |

23:21:57.648 J

T T
B 12M

Figure 4-30 Zero Pad Options
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5. The results will display after approving the options with the OK button.
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4.11 Taper

The Taper command is also used to decrease side effects. It is used to
smooth decreasing of a signal using the COS law on the sides.

This Taper command is used to taper the signal with different types of time-
windows.

Time-Domain  Frequency-Domain  3D-Component
Duplicate ‘
[l Remove Offset »
Reverse Sign
Reverse Time
Filters 4
Smooth
Zero Pad
Taper [%
Integral
Differential
MathTips
Acceleration Processing
Decimation
CutSignal
Arithmetic

HY$S 1U00-BHE m/s™ Starts at 20060420(11023:21:51.510

Figure 4-31 Taper

1. Select the desired area of the traces with the vertical cross-hairs.
2. The desired taper will show in the display.

W

W J hWJﬂ‘frbww;»»w

‘‘‘‘‘

Figure 4-32 Taper Results
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4.12 Integral

The Integral command is the computation of the integral of the signal in the
time domain. It is often used to get the velocity record from acceleration.

There are three recursive formulas for calculation:

e Trapezoidal
e 3-Point

e RC - Digital analog of resistor-capacitor chain

Time-Domain Frequency-Domain 3D-Component Measurement

Duplicate

Remove Offset »

Reverse Sign

Reverse Time

Filters »

Smooth

Zero Pad

Taper
Integral 4 Trapezoidal |
Differential » Th Point
MathTips » RC Method
Acceleration Processing » prem—
Decimation
CutSignal
Arithmetic

Figure 4-33 Integral
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4.12.1

Integral - Trapezoidal

Formula for calculation:

y[il = y[i-1] + (x[i] + x[i-1)/2*dt

where:

x = Original data points

dt = sampling interval

To use the Trapezoidal formula:

1. Select the Integral command with the Trapezoidal option to compute the integral.

[F

Duplicate
Remove Offset
Reverse Sign
Reverse Time
Filters
Smooth

Zero Pad
Taper
Integral
Differential
MathTips

Acceleration Processing

Decimation
CutSignal

_ Time-Domain = Frequency-Domain 3D-Component

»

Three Point
RC Method

W

Trapezoidal |

Arithmetic
Iy

Figure 4-34 Integral
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2. The display shows the Integral according to Trapezoidal.

[Peak=0.00364457

0.003 4

0.002

0.001 4

-0.001 4

-0.002

ES0 PO 00-SHZ [TIM_12101.053] m Starts at 20060420(110)23:21:53.570

[Feak=-0.00262628 o 120
0.003 4
0.002 4
0.001 4
J
-0.002 4

KBG DO 00-SHZ [TIM_12°101.053] m Starts at 20060420(110)23:21:53 679

6h 12M

Figure 4-35 Integral Results
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4.12.2 Three Point
Formula for calculation:
Digital analog of resistor-capacitor:
y[i] = y[i-1] + 0.5*(3x[i]-x[i-1])*dt
where:
X = Original data points
dt = sampling interval
To use three point integral:
1. Select the Integral command with the Three Point option.
Time-Domain Frequency-Domain 3D-Component Measurement Location
Duplicate
[ RrRemove Offset [
Reverse Sign
Reverse Time
Filters »
Smooth
Zero Pad
Taper
4 Ir?tegraI‘ : Trapezoi?al L ARSI
e e =
Acceleration Processing » [
Decimation
CutSignal
Arithmetic
S O i s w R G211 .
Figure 4-36 Three Point
2. The results will open in the display.
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4.12.3 RC method
Formula for calculation:

yIli] = y[i-1] + (x[i]-y[i-11)/M
where:

x = Original data points

dt = sampling interval

M = RC/dt

To compute the integral with the RC method.

1. Select the Integral -> RC Method from the drop-down menu.

iew Time-Domain = Frequency-Domain  3D-Component  Measurement
Duplicate |

0z i Remove Offset »

Reverse Sign

Reverse Time

Filters »

Smooth

Zero Pad

Taper

ot Integral Trapezoidal S AP

>

Differential 4 Three Point
»
»

01

MathTips RC MEthod
Acceleration Processing g
Decimation
CutSignal
arithmetic

01 4

02 4¥$S IUDD-BHE m/s™ Starts at 20060420(110)23:21:51.510
10z JPeak=0.00171782 Y]

Figure 4-37 RC Method

2. Enter the STA time (in Seconds).
3. Select the OK button to view the results:

-0.002 {Y$$ IU 00-BHE mis"1 Starts at 200604201 10)23:21:51.510

0.002 JPeak=000171782 ol !

0001 4 RC-method
STAtime inSec: |1
Cancel | x| |
I
l

0.002 {¥S5 1 00-BHN mis*! Stants at 2006042001 10)23:21:51 510
0.002 |Peak=0 00208656 i o
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4. The results display as shown in the example below.
|
| }\\ \ {‘ { \ ‘
WMW»«/\ M ‘HH ‘ fw ‘rfu“
R H \M
v \H / i
\ \H w
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oAU
’M““'“““”J\‘ﬂ’,‘»’\\mf“ f’"‘w’\\ I\ }‘“ ‘ H “ | | ‘ \ “LH‘ ‘ ‘ “W
| |
.VHU‘ ‘JJL |
Figure 4-38 RC Results '
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4.13 Differential

The Differential command involves computation of the first derivative of the
signal. This could be used to get the acceleration record from a sensor.

y[i] = (x[1 + 1] - x [1i - 1])/2dt

Compute the differential of the signal according the following formula:

1
Yon = E(*fm + feu)

The example of using the Differential command is shown on the picture:

e Top - original trace
e Middle - after applying Integral
e Bottom - after applying Differential.

12001.11.13 10:58:24.565 =] E3
File “iew Time-Domain Frequency-Domain 3d-Component

od

-60ds

1208

nnnnn

CHANNEL RESPONSE n

00k D.1He 1He 10H:

1. Select the Time-Domain Differential option:

View Time-Domain Frequency-Domain 3D-Component
Duplicate

poozJf  Remowve Offset »
Reverse Sign

Reverse Time

Filters 4
Smooth

Zero Pad

Taper

ot Integral

Differential

MathTips

Acceleration Processing
Decimation

0.001 4

Three Point
N

W

v v w v

-0.001

CutSignal
Arithmetic

-0.002 {YSS IU0D-BHE mis"l Starts at 20060420(110)23:21:51.510

0.002 4Peak=0.00171782

Figure 4-39 Time-Domain
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2. The results display to show the Differential applied.

COMPASS Time_Domain
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Figure 4-40 Differential
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4.14 Math Tips

Math Tips are used for predefined math operations on the signal:

View Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate

oooz Jf Remove Offset »

Reverse Sign

Reverse Time

Filters »

Smooth

Zero Pad

Taper

ot Integral

Differential

MathTips Envelope STA{|x]|)

Acceleration Processing Envelope STA(max|x|)
ecimation 20*Log(SIGNAL)

CutSignal Cut < Zero

Arithmetic '

0.001

v v v v

-0.001

Skew
Kurt

-0.002 {¥$S IU 00-BHE mis™ Starts at 2006042001102
0.002 {Peak=0.00171782

o

Figure 4-41 Math Tips
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4.14.1 Envelope STA

The Envelope STA command is the average amplitude of the signal within a

time window using an STA detector.

y[i] = y[i-1]1+(Ix[1]]-y[i-1])/N

where:
x[i] = Original data points
N = (length of the window in seconds)/ (sampling interval)

To use the Envelope STA command:

1. Select the MathTips Envelope command.

-0.002 {Y$$ 1U 00-BHE mis"! Starts at 2006042001 10)23:21:51.510
0.002 |Peak=0.00171782 oM

12M

RC-method

Cancel |

STAtimein Sec: |4

-

|

0,002 ¥$$ 1U00-BHN m/s"1 Starts at 20060420(110)23:21:51 510

By
VA

Qonz |Peak=0 00208856

Figure 4-42 Envelope
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2. Enter the STA time in seconds.
3. Approve the settings with the OK button.

918C XX 0204 [TIM_D1°200] mis*3 Starts at 200§0412{102)05:08:51.350

RC-method =]
STA timeinSex |1
Concel | ok |
0
B

918C XX 02-05 [TIM_D1°200] m's"3 Starts at 20070413(102)05:08:51.350
Peak=) 144508

4. The results display.
[ t  Mea: t L
08 74383
003 4
04 [TIM_D1°200] [TIM_E1*1°200] mi$*3 Starts at 20070412(102)05:08:51.3K
= 28
X 0205 [TiM_D1200] w' E1°1°200] mig*3 Starts at 20070412(102)05:08:51°39%
5 |Peak=0.0303551 28

Figure 4-43 Envelope STA
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4.14.2

Envelope STA max

The Envelope STA max command is the maximum amplitude of the signal
within a time window using an STA detector.

1. Select the Envelope STA (max]|x]|) option from the Math Tips menu.

Duplicate
Remove Offset
0.007 Reverse Sign
Reverse Time
Filters
Smooth
Zero Pad
Taper
Integral
Differential
MathTips
Acceleration Processing
2007 Decimation
CutSignal
Arithmetic

L3

v v v w

|

File View | Time-Domain | Frequency-Domain 3D-Component Measurement Location H

Envelope STA(jx|)

Envelope STA(max|x|)
Log(SIGNAL)

Cut < Zero

Skew
Kurt

Figure 4-44 Envelope STA (max)

Enter the STA time in seconds.

Select the OK button to approve the settings.

-0.002 o

¥$$ 1U 00-BHE mis"! Starts at 20060420(110)23:21:51.510

0.002 4

0.002 4

Peak=0.00171782

Y$S IU00-BHN m/s*! Starts at 20060420(110)23:21:51.510

RC-method
STAtimeinSec: |4

Cancel | 0K l |

|

|

I

Qﬂnz

{Peak=0.00208656
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4. The results will display.

.

Figure 4-45 Envelope STA max
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4.14.3 Compute 20*Log (Signal)

This command applies to the envelope of a signal in log scale. This is never
applied to the original traces because the log of negative values does not
exist.

To use Math Tips Compute:

1. Select the Compute command from the Math Tips menu.

View Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate
[ Remove Offset 4
oooz] ~ Reverse Sign
Reverse Time
Filters 4
0.001 4 Smooth
Zero Pad
Taper
0 Integral » W\
Differential 4 N
MathTips »  Envelope STA{|x|)
-0.001 4 Acceleration Processing » Envelope STA(max|x|)
Decimation 20*Log({SIGNAL)
CutSignal Cut w§Zero
£.00% 7 Arithmetic —
ESO PO 00-BHE mis*! Starts at 200604201108 o\ o
Peak=-0.00254686 -
0.002 \ J I H.I

2. The results will display.

[Peak=0.00261397

+160 {ES0 PO 00-BHE mis"1 Starts 2t 20060420(1 10)23:21:50 555

[Peak=0.00264680 oM 12m L,

160 {ESO PD 00-BHN misf Starts at 032
[Peak=0.00210935 oM 12M 18M

+160 ES0 PO 00-BHZ mis1 Starts at 20080420(1 10)23:21:50 555

Peaic=-170.128 i o P

+160 {ESD PO 00-BHE [20l0g100] unk Stans at 20060420(110)2321:50.555
Feak=-156.532

oM 12m 18M

S ol

160 ES0 P 00-BHN_[20log100] unk Starts at 20080420(110)23:21:50.555
Péstecior s oM 12M 1am

q
Gl Sl B

~160 {ESO PO 00-BHZ [200g100] unk Starts at 2006042010123 21:50.555
oM 12M 18

Figure 4-46 Compute 20*Log
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4.14.4 Cut<Zero

The Cut<Zero command will set all negative values to zero.

To use the Math Tips Cut option.

1. Select Cut from the MathTips menu.

View | Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate |

. Remove Offset >

00044/ Reverse Sign

Reverse Time

Filters »

0.002 Smooth

Zero Pad
Taper
o  Integral
Differential I I I

»
»
MathTips ¥ Envelope STA(Ix1)
0002 Acceleration Processing »|  Envelope STA(max|x|)
Decimation 20*Log(SIGNAL)
Cutsignal Cut < Zero
ooel|  Arithmetic ey

KBG D0 00-BHE mis™ Stants at 20060420(110)
[T

Kurt

0.004

Figure 4-47 Cut<Zero

2. The results are displayed in the window.

0,004 [Peak="0.00220634

0002

[KBG DO 00-BHE mis"t Staris at 2008042001 10)23:21:51 612
ak=0 00722163

oM

1 e

0.004 156 DO 00-BHN mis"1 Starts at 20060420(110123:21:51.512

120

WA v

0.004 JPeak=-0.00230532

! " e
oo
oo

0.004 1B D0 00-BHZ [out<0] mis*1 Starts at 20080420(1 10}23:21:51 512

0.004 g5 DD 00-BHZ mis™t Starts at 20060420(110)23:21:51.512
il
P
0.004 B DO 00-BHE feut<0] mis*! Starts at 20080420(110)23:21:51.512
- : l i i

,MMJ\. AN J\ il FL‘ [l MJ\‘MLA ittt hbaanta s b
0.004 kg 00 00-BHN [out<0) mis™t Starts at 20060420(110)23:21:61.512
0,004 [Peak=0.00238537 on 12 1M

1M]
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4.14.5 Skew option

The Skew command is used to do a window running an average of Third
order statistics. Skewness characterizes the degree of asymmetry of the
distribution around its mean.

To use the MathTips Skew option:

1. Select the MathTips menu Skew command option.

View Time-Domain Frequency-Domain 3D-Component Measurement
[ Duplicate
[ Remove Offset »
Reverse Sign
Reverse Time

0.004

Filters >

0.002 4 Smooth
Zero Pad
Taper
04 Integral 4
Differential 4
MathTips »  Envelope STA(|x|)
-0.002 Acceleration Processing » Envelope STA(max|x|)
Decimation 20*Log(SIGNAL)
CutSignal Cut < Zero
01004 Arithmetic e
[ES0 PO 00-BHE mis"t Starts at 20060420110 o, 4 %
Peak=-0.00254686

o

004

Figure 4-48 Skew

2. Enter the STA time (in seconds).

3. Select the OK button to approve the settings.

AT -
L

4. Skew option results display in the window.
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20

Peak=11.8766

ESO PO 00-BHE <skew:4> unk Starts at 20060420(110)23:21:50.555

Peak=7.27933

ESO PO 00-BHN <skew:4> unk Starts at 20060420(1 10)23:21:50 555

A
P— \&P\P"’VMWNWAWW Ar A V‘:'WL“WM\'U\’“ n fﬁ/‘”‘ww WTJ\

6ht 12M

Peak=-10.3140

ESO PO 00-BHZ <skew:4> unk Starts at 20060420(110)23:21:50.555

1M

Figure 4-49 Skew Results
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The Kurt command is used to do a window running an average of Fourth
order statistics. Kurtosis characterizes the relative peakedness or flathess of

a distribution.

To use the Kurt option:

1. Select the Kurt command from the Math Tips menu.

Duplicate
[ Remove Offset 4
Sl Reverse Sign
Reverse Time
Filters K
pooz4| Smooth
Zero Pad
Taper
o Integral K
Differential 4
MathTips »
-0.002 Ascceleration Processing »
Decimation
CutSignal
000491 arithmetic

ESO PO 00-BHE mis™ Starts at 20060420(110:
Peak=-0.00254686 L

0.004 4

View Time-Domain Frequency-Domain 3D-Component Measurement

Envelope STA(|x|)
Envelope STA(max|x|)
20*Log(SIGNAL)

Cut < Zero

Skew
Kurt

ra——

Figure 4-50 Kurt

2. Enter the STA time (in seconds)
3. Approve the settings with the OK button.

ES0 PO 00-BHE m/s"! Starts at 20060420(1 10)23:21:50.555

Peak=0.00254686

ESO PO 00-BHN mis*l Starts at 20080420(110)23:21:50 565

M

12

Cancel | oK |

] “ [RC-method
‘ STA time in Sec: |4
‘ 1

Lﬁ‘ehf

T

Peak=-0.00219935

0.004

4. The result will display in the window.
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[Peakea 0488

|

Figure 4-51 Kurt Results
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4.15 Acceleration Processing

The Acceleration Processing command does either an Arias Intensity plot or
a Cumulative Absolute Acceleration study for acceleration record only. The
signal is then m/(s"2).

It is also possible to label the data in Gs by selecting the Labels in Gs option.

To use the Acceleration Processing option:

1. Select the Time-Domain menu Acceleration Processing command option.

View Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate

f Remove Offset »

000441 Reverse Sign

Reverse Time

Filters 4

0.002 ~ Smooth

Zero Pad

Taper

o+ Integral »

Differential »

MathTips 4 t

.0.002 - Acceleration Processing » Arias Intensi

Decimation Cumulative A%S.Vel

CutSignal Labels in Gs
Arithmetic RSP Filter

KBG DO 00-BHE m/s™! Starts at 20060420(110023:21:51.512

Dol n L

——

-0.004

Page 48 Refraction Technology, Inc. Section 4



2011.02.22 COMPASS Time_Domain
4.15.1 For the Arias Intensity option:
The Arias Intensity is defined as:

Rev 2008.11.19

TEOO
1. = —[[a(t)]2dt
. 29{[()]

It has units of velocity and is usually expressed in meters per second.

1. Select the Arias Intensity option button.

results display in the window.

-
| I,I l l

2. The Arias Intensity option

| |

I

\[‘
1

‘\H WJ \r‘l\, i “ |

1 1 N\‘ n; Hr \
IHH"' W’H " |
|

m
ﬂmMﬁ)lJ Il
| L

Figure 4-52 Arias Intensity
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4.15.2 For a Cumulative Absolute Velocity:

CASV is simply the area under the absolute accelerogram:

:
CAV = J" la(t)l (dt)
0

1. Select the Cumulative Absolute Velocity button.

Yiew Time-‘Danainr Frequency-Domain 3D-Component  Measurement
Duplicate ‘
[ Remove Offset »
Reverse Sign
0.001 4 Reverse Time
Filters 4
Smooth
Zero Pad
Taper
Integral 4
Differential »
MathTips »
Acceleration Processing »  Arias Intensity
Decimation Cumulative Abs. Vel
CutSignal Labelsk Gs
P51 arithmetic RSP Filter
“HM."JHI i

Figure 4-53 Cumulative

2. The Cumulative Absolute option results display in the window.

W0 00§24
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4.15.3 To change the labels to read Gs:

1. Select the Acceleration Processing > Labels in Gs option and the display will
refresh with the data labels in Gs.

View Time-Domain Fregquency-Domain 3D-Component Measurement
Duplicate

[ Remove Offset 4

0.001 4 Reverse Sign

Reverse Time

Filters »

Smooth

Zero Pad

0.0005 Taper

Integral

Differential

MathTips

Acceleration Processing Arias Intensity |

Decimation Cumulative abs.Vel,

CutSignal bels in Gs

arithmetic P Filter i

vy v v v

Figure 4-54 Labels in G's

2. The data will be re-displayed with labels in Gs.

Max=-1772252.005

0.0001

SE005

5E005

-0.0001 E50 P 00-SHZ g7s" Starts 2t 20080420(110)23:21 53579
[Ma=0 000114637

12M
0.0001

5E005

SE005

-0.0001 KBG DD 00-SHZ g"s"! Starts at 20060420(1 10)23:21:53.57]

B 12M
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4.15.4 RSP Filter

The RSP Filter command is used to select a Response Spectral type of filter
and apply it as part of acceleration processing.

1. Select the RSP Filter command.

ew  Time-Domain  Frequency-Domain  3D-Component Measurement
i Duplicate ‘

% Remowve Offset 4

01 - Reverse Sign

Reverse Time

Filters 4

Smooth

Zero Pad

05 Taper

Integral 4

Differential 4

MathTips i |

Acceleration Processing »  arias Intensity

o Decimation Cumulative Abs.Vel,

CutSignal v Labels in Gs

Arithmetic RSL3 Filter

)

Figure 4-55 RSP Filter

2. Input the desired Response Spectra Type option.
3. Select the OK option to approve.

A

RSP Filter parameters

Response Spectra Type:

Pseudo Spectral cc| Ll

Spectral Displacement
Spectral Yelocity
110)23:21:53.670 Spectral Acceleration
Pseudo Spectral Vel.

Pseudo Spectral Acc.
SC. Fenod(s] i

Cancel | 0K |

T
Bht

il JM“
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4. Input the desired Damping and Osc Period options.

5. Select the Ok button to approve.

ﬂmwmwwwww“v«ww

RSP Filter parameters W
Response Spectra Type:
|Pseudo Spectial dcel ~l

21:53.579 Damping (%) I5
o
Osc. Period(s): Im—
Cancel I oK I

T ‘J“.lllh.l
6. The results will display.

[Mex=-0.000224807

0.0002 4
0.0001 4
0
-0.0001 -
-0.0002 -

KBG D0 00-BHE gs"1 Starts at 20060420(1 10)23:21:51.512

[Mex=-0.000226466

=

IMex=-0.000244172
0.0002

0.0001 4

-0.0001 -

oM
0.0002 4
0.0001 4
o0
-0.0001 -
-0.0002
KBG D0 00-BHN g7s"t Starts at 20060420(110)23:21:51.512

-0.0002 -

KBG DO 00-BHZ g™s*1 Starts at 20060420(1 10)23:21:51.512
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4.16 Decimation

The Decimation command is used to decrease the sample rate.

To decimate the signal:

1. Select the Time-Domain Decimation command.

View Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate ‘
[k Remove Offset » :
0.0002 ~ Reverse Sign
Reverse Time
Filters 3
0.0001 - Smooth
Zero Pad
Taper
o4+ Integral
Differential
MathTips
ooo014|  Acceleration Processing
. Decimation
CutSignal b\
.0.0002 4 Arithmetic

v v v v

KBG DO 0D-BHE g™s™ Starts at 20060420(110)23:21:51.512 S

Figure 4-56 Decimatation

2. To decimate the signal fill in the decimation dialog.

3. Edit the Decimation Number (N) to decrease the original signal sample rate.

T TRTRIT T T ™

T T

KBG DO 00-BHE g7s" Starts at 20080420(110)23:21:51.512

Inax=-0.000226466 12M

Decimation Number

1 " Max (¢ Average { None “}w

Wh

KBG DO 00-BHN g*s"t Starts at 20060420(110)23:21:51.512

-0.0001 4

0.000:
‘ Decimation Number
0.0001 4

ill‘

[Nex=-0.000244172 oM 1
0.0002 i | * n
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The decimation will take every N-th sample of original trace according to the
current check box switch.

4.16.1

Max On ----- The program will look for maximum absolute value of the signal
during N-th sample section

Average On ----- The program will look for average absolute value of the
signal during N -th sample section

None On ---- The program will simply take every N-th sample of original
signal

An example Decimation with 20 and average:

1. Fill in an example with 20 and Average.
2. Approve the settings with the OK button.

JWARAT NI O O 0 W 1 )

Decimation Number
Decimation Number
l2q " Max & Average ¢ None ’
Coest_|
I T T TR O T O T IO 0 87T 1)

3. The settings will result in this display.

005024 g souzR07

nnnnn

\ ,
' W MWMMM

]“ \

,..} M U.

y" ”ll 4 ”hr i'lph.'M Wy

‘#M M’ ol

Mu
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4.16.2 Example of decimation from top to bottom:
e Original trace 20 times decimated using Max-On
e 20 times decimated using Average-On
e 20 times decimated using None-On
W“mMWMMWMW/MMM
s 1"'1 w I’IWH'M *Ii‘l”ruwﬂli dl o M"'"uw“\ il i
JJJJJJ - mulﬂw 'WWMWVMW - TR e w——
nwmmwwwmwmm
CR [ rTe——"
o ) -Jﬂmwwmxmmmmmm e 2 A Ao ’m\
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4.17 Cut Signal

To decrease or clear the program memory and to make the program work
faster, it is possible to cut the signal using two left mouse button clicks on
the left and right sides of signal. This looks like a Zoom In menu operation.

1. Select the CutSignal command from the Time-Domain menu.

Yiew Time-Domain Frequency-Domain  3D-Component
| Duplicate '
[ Remove Offset »

Rewverse Sign

Reverse Time

Filters 4

Smooth

Zero Pad

Taper

Integral

Differential

MathTips

Acceleration Processing

Decimation

CutSignal %

Arithmetic

0.0001

v W S W

SE005

Figure 4-57 CutSignal

After that operation the original trace can be ONLY recovered from a data
file on the disk. This option is useful if the user loads a very big segment of
data to the program's memory, which is a much larger then useful signal.
After this operation only the zoomed in interval is left in the display.
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4.18 Arithmetic

The Arithmetic command does simple cross channel math. The selected
traces should have the same sample rate.

To use the Arithmetic command:

1. From top to bottom the traces are assigned the letters A, B, C,etc.

2. Select the Arithmetic command.

View  Time-Domain Frequency-Domain 3D-Component Measurement
Duplicate

f Remove Offset »
Reverse Sign
Reverse Time
Filters »
Smooth
Zero Pad
Taper
Integral

0.0001 4

»
Differential 4
MathTips »

>

Acceleration Processing
Decimation
CutSignal

SE008 | A rithmetic N
s Ul
(] ‘.

Figure 4-58 Arithmetic

3. Use this information in the formula window.

4. Select the OK button to approve the settings.

N
L2
1| 1\ iy I
Channels Arithmetic (+,-,/,*,*)
Formula: ]A+B+C
Comment: ]Tesd
Cancel
i
[ L

Figure 4-59 Arithmetic Dialog

5. The results are shown in the display.
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0006 -|Mex=-0.00026646

.0003

.0003

.0006
ESO PO 00-BHE g®s*1 Starts at 20060420(110)23:21:50 555

b 0006 JMex=-0.000259619 oM 12M

.0002

(—

.0002

0006 -
ESO PO 00-BHN st Starts at 20060420(110)23:21:50.555
0006 JMex=-0.000224195 ] 12M
0003
0
0003
0005
ESO PO 00-BHZ g7s"f Starts at 20060420(110)23:21:50 555
= T T
0.006 {Peal=0.00736018 = o5
0.003
0
0.003
0.006
[{A+B+C} MATH MATH [Test] unk Starts at 2006042001 10)23:21:50.555

Bh 120
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