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Brief Description ) .

This use case describes how the Analyst processes waveforms to
enhance event signals while suppressing background noise. The
Analyst enhances signals using the same algorithms as pipeline
processing (see ‘System Enhances Signals’ UC), but the Analyst
has the option to select the input parameters rather than using
the predefined parameters used during pipeline processing.




Overview rh) pea_

= The Analyst accesses the displays represented by these
storyboards by opening the Analyst workspace (Analyzes Events
UC), selecting data for analysis (Selects Data for Analysis UC),
and selecting an event to refine (Refines Event UC).

= Alternatively, signals can be enhanced outside the context of a
specific event, for example when scanning (Scans Waveforms
and Unassociated Detections UC).

= Waveforms are selected for filtering, beaming, and rotating via
the main waveform display (see Waveform Display UIS
Component for more details).

= Filter, beaming, and rotation options are available via their
respective tabs in the Analyst workspace

Events | Filters Beamsﬁa\ RotntjunYLucutiun\ Magnitudn\




Enhances Signals: Use Case ) .
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Main Flow
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1) Selects waveforms

2) Selects enhancement
method
=  Filters waveforms
u Deconvolves instrument
=  Forms beams

=  Rotates waveforms
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1) Selects waveforms

Waoveforms \
Anaysis Mode: [Foire Evert_[

Spacing: |Even lv Sort by: |Distance iv ‘Segmen!

n M Theoretical [] Observed Wave type:

0

ZAAR/TKb |
72/2929 " e

ULN/BHE
7711157

Butterworth 0.5-5.0 Hz, order 3, zero phase

®

-10/ —} Butterworth 0.5-5.0 Hz, order 3, zero phase

30—

KSAR/fkb ’
2651099 - i

CMAR/1kb ’
33341750

@

-30 '—

o [z [« e [& |w |2 |3 |3 |2 |ko |22 |3 |3 |2 [z0 [a2 |3 |as |3 |3 |22 |3 |3 |
units: minutes

start time: 02/26/2012 05:58:235
02/26/2012 t1=06:17:45.8 12=06:38:51.0 12 - t1 = 00:21.05.2

06:22:235 ]




Subflow: Filters Waveforms ) i

i Subflow - Filters Waveforms

—— — 1) Displays predefined filters

@ ! | 2) Selects to use existing
Displays predefined filters \ .
] | filter

a) Selects to use existingfilteri\ 3) Selects to Create neW

@ \

'2 b) Selects to create new ﬁlm,:.‘ f| I ter
'; |

OF

4) Selects to modify existing
d) Selects to delete existingfilter/| i J— l ___________ | f||ter

Performs selected action

| (Summemnn) 5) Selects to delete existing
i \\Ob)Createsnewfnterl\ ; filter

I p ~
: \ @9 g Modifies existing filter |
I \ J

‘Applies filter-;r:ig‘; \: &3 d) Deletes existing filter;\ ; 6 ) A p p I I e S fl I te r
# - /




1) Displays predefined filters ([,

.D Displays predefined filters \
| Filters \ !

Current filters: [ Show all T Available filters:
Name Type Low Freq High Freq Order Source .i] D> System filters
XXXX XXXX XXXX — XXXX XX System D> Published user-defined filters
KERX HEAX KEKK KEKK XX User D Fraquantly used filters
XXXX XXXX XXXX  XXXX XX  System 7 My custom filters
XXXX XXXX XXX XXXX XX  System XXXX, XXXX, XX - XX Hz, order XX, XXXX
XXXX XXXX XX XX XX XX XX  System XXXX, XXXX, XX - XX Hz, order XX, XXXX
XXXX XXXX XXXX ~ XXXX XX  System » XXXX, XX - XX Hz, order XX, XXXX
XXX X XXX o User XXXX, XXXX, XX - XX Hz, order XX, XXXX
.mx.xxvxx P P AL A AT A
XXXX XXXX XXXX  XXXX XX  System Edit..
@ XXXX, XXXX, XX - XX Haf o o
XXXX XXXX XXX XXXX XX  System
Create new filter from..
XXXX XXX XXXX XX  User @ Delete
XXXX XXXX XXXX  XXXX XX  System

@ @ | Create custom filter ]




1) Displays predefined filters . mEs.
Ly @i

Current filters: I Show all _i v] Available filters:
MName Type Low Freq High Freq Order Source [> system filters
KHHK KHHK KX XX KK XK XX System I

XXXX  XXXX XXXX ~ XXXX XX  System
XXX XXXX XXXX  XXXX XX System XXXX, XXXX, XX -
XXXX XXXX XXXX XXX XX  System XXXK, XXKX, XX -
XXXX XXXX XXXX ~ XXXX XX  System » KXXX, XX -
XXXX XXXX ~ XXXX XX  User XXXX, XXXX, XX -
XXX XXXX XXXX ~ XXXX XX  System
@ XXXX, XXXX, XX -
XXX XXXX XXXX ~ XXXX XX  System
XXXX XXXX  XXXX XX User @
XXXX XXX XXXX ~ XXXX XX  System

M | Create custom ﬁlteLI




1) Displays predefined filters @,

& Displays predefined filters)
|Fill¢rs \ !

Current filters: I Show all _i v] Available filters:
MName Type Low Freq High Freq Order Source [> system filters
KHHK KHHK KX XX KK XK XX System

[> Published user-defined filters
> Frequently used filters

XXXX XXXX XXX XXXX XX  System XXXX, XXXX, XX - XX Hz, order XX, XXXX
XXX XXXX XX XX XX XX XX  System XXXX, XKXX, XX - XX Hz, order XX, XXXX
XXXX XXXX XXXX ~ XXXX XX  System + KXXX, XX - XX Hz, order XX, XXXX

XXXX, XXXX, XX - XX Hz, order XX, XXXX

XXXX XXX XXX XX  User
XXX XXAX XXX XN XX  System Edit..
@ XXXX, XXXX, XX - XX Hef
XXXX XXXX XXX XXXX XX  System ublis
) Create new filter from..
XXXX XXX XXXX XX User @ Delote
XXXX XXXX XXX XXXX XX stem

@ @ | Create custom ﬁlteLI




a) Selects to use existing filter |

J

2) Selects to use existing filter g ),

Waoveforms \
Anaysis Mode: [Foire Evert_[

M Use common instrument

10

ZAAR/fkb |
7.2/2929

Butterworth 0.5-5.0 Hz, order 3, zero phase

20 |

MKAR/s2b [
102/2468 —|

Butterworth 0.5-5.0 Hz, order 3, zero phase

10—
BVAR/szb
157/2850 || %y o .

10/ — . Butterwarth 05-50 Hz order 3, zero phase

30—

KSAR/fkb ’
265/1099 |— |- i VAot ey

M

CMAR/fkb ’
333/175.0

PEAR/fkb ’
366/62.8 ! W

GEARI/fkb ’
501/3018

©

50 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase

o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |3 |26 |28 |3 |22 |3 |as |3 |20 |3 |3 |+ |28 |50 |52 |5+ |55 |58 Jeo
units: minutes

start time: 02/26/2012 0558235
02/26/2012 1=0617:45.8 12=06:38:510 12 - 1 = 00:2105.2
06:22:235 ]




a) Selects to use existing filter

2) Selects to use existing filter ) &

| Filters \

_|v]

Current filtarsl IShow all

Name Type
XXXX XXXX

Low Freq High Freg Order

XK XX XX XX

XX

Available filters:

System filters
[> Publish

> Frequently used filters

XXXX, XXXX, XX - XX Hz, order XX, XXXX
XXXX, XXXX, XX - XX Hz, order XX, XXXX

| KXXX, XX - XX Hz, order XX, XXXX
XXXX, XXXX, XX - XX Hz, order XX, XXXX

Edit...

Publish

Create new filter from.
Delete

XKKK, KAKK, KK - XX H

DI\

| Create custom ﬁlteLI




3) Selects to create new filter ) .

Current filters: I Show all _i v] Available filters:
MName Type Low Freq High Freq Order Source [> system filters
KHHK KHHK KX XX KK XK XX System

[> Published user-defined filters
> Frequently used filters

XXXX XXXX XXX XXXX XX  System
XXXX XXXX XXX XXXX XX  System XXXX, XXXX, XX - XX Hz, order XX,
XXX XXXX XX XX XX XX XX  System XXXX, XKXX, XX - XX Hz, order XX,
XXXX XXXX XXXX ~ XXXX XX  System » XXXX, XX - XX Hz, order XX,
XXX OOXK XXX o User XXX, XXXX, XX - XX Hz, order XX, XXXX
XXX XXAX XXX XN XX  System Edit..
@ XXXX, XXXX, XX - XX Hef
XXXX XXXX XXX XXXX XX  System =L
Create new filter from..
XXXX XXX XXXX XX User @ | Delete
XXXX XXXX XXX XXXX XX  System

@ @ I Create custom filter I




3) Selects to create new filter ) .

‘2 b) Selects to create newﬁlterj

Custom filter I

Filter name: | XXXX |
KXKXKKARKKKKR LK KE AL
Description:
- — —ed

Filter type: IButturmrth l']
Low frequency (Hz): I KH XK I M :
High frequency (Hz): | XX.XX | 3 . \
Number of poles: I XX I ?El . .

<L Ll *
Filter pass: IBand pass _] v] . :
Filter causality: I'Causal _I v] - 2
Frequency (Hz):
Raw waveform:
Filtered waveform:
I Save filter I I Cancel I




3) Selects to create new filter h

.3 b) Selects to create newﬁlter)

Custom filter

Raw waveform:

Frequency (Hz):

Filter name: | XXXX |
KEKKEKAE KK AXEKE KKK
Description:
Filter type: IButtarworth l']
Low frequency (Hz): I XA XX _I E E
High frequency (Hz): | XX.XX ) 3 . .
3 .
Number of poles: I XX _I EL . E
<L Ll *
Filter pass: IBand pass _]v] M E
Filter causality: I Causal _] v] . .

Filtered waveform:

| | Save filter I| | Cancel I

Sandia
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3) Selects to create new filter h

Custom filter

Filter name: I XXX I
KEKKERKEXKKKKR K KA KK

Description:

Filter type: [Cnmad'ng l']

XXX XXXX XXXX

XAXX XXXX

XXX

XXX

System

Raw waveform:

Filtered waveform:

I Save filter J [

Cancel

]

‘2 b) Selects to create newﬁlterj
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3) Selects to create new filter

Current filters: I Show all

i\

_|v]

Available filters:

Name
XXXX

XXXX
XXXX
XXXX
XXXX

XXXX
XXXX

XXXX

Type
XXXX

XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XAXX
KXXX

Low Freq High Freg Order Source

XXX

XX.XX
XXXX
XXXX
XX XX
XXXX
XX.XX
XXXX
XXXX
KXXX

XX XX

XX.XX
XXXX
XX.XX
XX.XX
XX XX
XX.XX
XXXXK
XXXX
XX.XX

XX

System

System
System
System
System
User

System
System
User

System

:

4] (V)

> System filters

> Published user-defined filters

> Frequently used filters

XXXX, XXXX, XX - XX Hz, order XX, XXX
XXXX, XXXX, XX - XX Hz, order XX, XXX

| KXXX, XX - XX Hz, order XX, XXX
XXXX, XXXX, XX - XX Hz, order XX, XXX

Edit...

XKKK, KAKK, KK - XX H Publish

Delete

Create new filter from..

&)

\

| Create custom filter ]

.3 b) Selects to create newﬁlter)
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4) Selects to modify existing filter

| Filters \

Current filters: I Show all

h

Sandia
National
Laboratories

\
¢) Selects to modify existing filter |
J

_|v]

Available filters:

Name
XXXX

XXXX
XXXX
XXXX
XXXX

XXXX
XXXX

XXXX

Type
XXXX

XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XAXX
KXXX

Low Freq High Freg Order Source

XXX XX XX

XX.XX XX.XX
XXXX XXXX
XXXX XX.XX

XXXX XX XX

XX XX XX XX

XX.XX XX.XX
XXXX XXXXK
XXXX XXXX
KXXX XX.XX

XX

System

System
System
System
System
User

System
System
User

System

:

4] (V)

> System filters

> Published user-defined filters

> Frequently used filters

XXXX, XXXX, XX - XX Hz, order XX
XXXX, XXXX, XX - XX Hz, order XX

| XXXX, XX - XX Hz, order XX,
XXXX, XXXX, XX - XX Hz, order XX, XXXX

Edit...
XKKK, KAKK, KK - XX H

Publish
Create new filter from..
Delete

4"

| Create custom filter ]




4) Selects to modify existing filter T B

¢ Selects to modify existing filter |

J/

Custom filter

Filter name: | XXXX | d filters
KRAKRKKKKEEXEKE I A F
Description:
Filter type: IButtarworth iv]
Low frequency (Hz): [XXXX | : : iz, order XX, XXXX
High frequency (Hz): L)(X.XX ] 8 . \
% ; . Publish
Number of poles: BX ] E : ' Create new filter from..
M . Delete
Filter pass: IBand pass _‘v] . :
Filter causality: ICausaI _‘v] - :

Frequency (Hz):

Raw waveform:

Filtered waveform:

I Save filter l | Cancel l

@ @ | Create custom filter ]




5) Selects to delete existing filter ) .
[Fe\ ‘aalsemmde.ete.xamn,fm.rj

Current filters: I Show all _i v] Available filters:
MName Type Low Freq High Freq Order Source [> system filters
KHHK KHHK KX XX KK XK XX System

[> Published user-defined filters
> Frequently used filters

XXXX XXXX XXXX ~ XXXX XX  System
XXXX XXXX XXXX ~ XXXX XX  System XXXX, XXXX, XX - XX Hz, order XX
XXXX XXXX XXXX XXX XX  System XXXX, XXXX, XX - XX Hz, order XX
XXXX XXXX XXXX ~ XXXX XX  System + KXXX, XX - XX Hz, order XX
X oo oK XX User XXXX, XXXX, XX - XX Hz, order XX
XXXX XXXX XXXX ~ XXXX XX  System Edit...
@ XXXX, XXXX, XX - XX Ha o
XXXX XXXX XXXX ~ XXXX XX  System
XXXX XXXX  XXXX XX User @ Delete
XXXX XXXX XXXX ~ XXXX XX  System

@ @ | Create custom ﬁlteLI




6) Applies filter @ ME

Waveforms \
Analysis Mode: u Alignment: u [ Theoretical [] Observed Wave type: | Body iv Spacing: |Even ‘v Sort by: |Distance iv Segments: M Use common instrument: | XXXXXXXX u

Button I l Bultonl Button I Bultonl But(enl Buuenl Eut(enl Button I Bultonl ' Bultonl But(enl Bul(enl Eut(enl Button I Eut(onl Eultonl IEuttonI
10—
P 1

ZAAR/fkb i) ’
7.2/292.9 )

©

sl

-10/— ° Butterworth 0.5-5.0 Hz, order 3, zerc phase

10— ]
p p P

‘SONAR/fkb

@js u - ' The selected filtef is applied to
—] the selected waveform(s). A

20 |— -
i label indicat hich filter h
MKAR/s2b l abel Inaicates wnic lter nas
10.2/2468 |— ¥ b I . d
.20 |—] Butterwc rth 0.5-5.0 Hz, order 3, zero phase
10—
BVAR/szb
16.7/2850 || ol P
10— - Butterworth 05-5 0 Hz, order 3, zers bhasel
30— 1
P p
KSAR/fkb i |
2651099 |— |- L Wt iy
.30 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
30 |—
p P P
CMAR/fkb j I ]
33311750 peatestaf N AAA . A vl
.30 '— Butterworth 0.5-5.0 Hz, order 3, zerc phase
40—
P P P
PEAR/fkb ’ 1
36.6/62.8 - o ool plilplesans
@ 40— Butterworth 0.5-5.0 Hz, order 3, zero phase
50—
p p
GEAR/fKb ’
50.1/3018 W Jol AN
@ 50 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
3
o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |22 |26 |28 |3 |22 |3 |as |3 |20 |22 |3 |3 |28 |50 |52 |5+ |55 |58 Jeo
start time: 02/26/2012 0558235 unite: minutes
02/26/2012 t1=06:17:45.8 t2=06:38:510 t2 - t1 = 00:21.05.2
06:22:235 —1




Subflow: Deconvolves Instrument ) o,

¢S Subflow - Deconvolves Instrument

Actor Action (Analyst)

System Response

v

| @2 Displays deconvolution types \

‘O Selects deconvolution type |
4 S

!

l o Displays default parameters for |

!

selected deconvolution type

.2 Modifies parameters |
No

V

.: Calculates deconvolved waveforms |

)

_-Done deconvolving-—
T waveforms?

Jes

1) Selects deconvolution type
2) Modifies parameters

3) Calculates deconvolved
waveforms

Note: Deconvolution can also
be performed automatically
with no Analyst interaction
(e.g., for moment tensor or
coda mag calculations).




1) Select deconvolution type 1) .

| Filters \

Current filters: IShow all

_|v]

Available filters:

Name
XXXX

XXXX
XXXX
XXXX
XXXX

XXXX
XXXX

XXXX

?m
XXXX

XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XAXX
KXXX

I.ml-=rnq Highl?rnq Order Source
System

XK XX

XX.XX
XXXX
XXXX
XX XX
XXXX
XX.XX
XXXX
XXXX
XXXX

XX XX

XXXX
XXXX
XXXX
XX.XX
XXXX
XX.XX
XXXX
XXXX
XXXX

XX

XX
XX
XX
XX
XX
XX
XX
XX
XX

System
System
System
System
User

System
System
User

System

4

[> system filters

[> Published user-defined filters
> Frequently used filters

XXXX, XXXX, XX - XX Hz,
XXXX, XXXX, XX - XX Hz,

| KXXX, XX - XX Hz,
XXXX, XXXX, XX - XX Hz,

XKKK, KAKK, KK - XX H

DI\

| Create custom ﬁlteLI




2) Modifies parameters )

Waveforms \
Analysis Mode: u Alignment: u [ Theoretical [] Observed Wave type: |Body iv Spacing: [Even ‘v Sort by: |Distance iv Segments: u M Use common instrument: [ XXXXXXXX u

Button I l Button I Button I Button I Button I Button I Button I Button I Button I ' Button I Button I Button I Button I Button I Button I Button I I Button I
10—
P 1

[—

T2se2s -
® | I
- To deconvolve the selected waveform(s) on

Somer . , the main waveform display, apply the default
© deconvolution filter via hotkey or menu

-10'—]

. . . .
20— ) - option, or by selecting it from the Filters tab.
MKAR/szb l ,
10.2/2468 |—
.20 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
10— .
BVAR/szb
15712850 | ;Mg I i
10— - Butterworth 05-8.0 Hz order 3 zero phase
30—
11 P
KSAR/fkb i |
2651099 |— |- L Wt iy
a0 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
30 |—
P p P
CMAR/fkb j I ]
33311750 peatestaf N AAA . A vl
.30 '— Butterworth 0.5-5.0 Hz, order 3, zerc phase
40—
P P P
PEAR/fkb ’ 1
36.6/62.8 - o ool plilplesans
@ 40/—] Butterworth 0.5-5.0 Hz, order 3, zero phase
50—
p p
GEAR/fKb ’
50.1/301.3 1 herly A AN
@ 50 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
3
o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |22 |26 |28 |3 |22 |3 |as |3 |20 |22 |3 |3 |28 |50 |52 |5+ |55 |58 Jeo
start time: 02/26/2012 0558235 unite: minutes
02/26/2012 t1=06:17:45.8 t2=06:38:510 t2 - t1 = 00:21.05.2
06:22:235 3
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2) Modifies parameters P

Current filters: IShow all _iv] Available filters:

| Name Type Low Freq HighFreq Order Source [4] I system filters
Custom filter d user-defined filters
Filter name: I KEKX I tly used filters
ORI KKK
Description:
Filter typer IDeconvolution iv]
Water level: KEXK I
[
3
£
T
Frequency (Hz):
Raow waveform:
Filtered waveform:
X
l Save filter J I Cancel J

[ = |

@ @ | Create custom ﬁlteLI




3) Calculates deconvolved waveforms .

Waveforms \
Analysis Mode: u Alignment: M Theoretical [J Observed Wave type: Spacing: | Even iv Sort by: |Distance ‘v Segments: M Use common instrument: | XXXXXXXX u

Button I l I Button I Button I I Button I Button I I Button I Button I Button I Button I ’ Button I I Button I Button I I Button I Button I Button I Button I Button I
—_—ee——
10—

P P .
ZAAR/ikb | I
72/2929 |— I M
®
107 —— - Butterworth 0.5-5.0 Hz, order 3, zero phase
10— J
P P P
SONAR/fkb '
72157 E N
@
R . L] .
20— - - The Deconvolution filter is
MKAR/szb .
0212468 | 1 applied to the selected
® . 0
0/ waveform(s). A label indicates
10— ' . .
e which filter has been applied.
157/2850 |— il
10! — - Butterwbrth 05-5.0 Hz, order 3, zero phase
30—
BVO1/;
©7/2880 | %WF WWMM\WW o
a0 I—| . Deconvolution, water level xot.xx
30 =
BVO02/sz .
157/2850 ——
.30 |— - Butterworth 0.5-5.0 Hz, order 3, zero phase
40—
BV03/sz
157/2850 | —— il
_a0/—| Butterworth 0.5-5.0 Hz, order 3, zero phase
50—
BVO04/sz
157/2850 i
50— . Butterworth 0.5-5.0 Hz, order 3, zero phase =
o Jz2 J¢ s Js |wo [z |3 3 |18 || T2 |22 |2 |3 |2 | [s2 [a2 |E3 |0 |20 |+2 |23 |26 | |50 |52 |5+ |55 |58 |eo
start time: 02/26/2012 0558235 units: minutes
02/26/2012 11=06:17:458 t2=06:38:51.0 t2 - t1=00:21.05.2
06:22:235 1




Subflow: Forms Beams ) o,
1) Selects beam target type

Actor Action (Analyst) System Response

¢, 2) Modifies parameters

‘\ODispIaysbeamtarQEttYDH;‘ a) Selects an aZimuth/SIOWneSS
\7

‘ Stiectsbeam target ype: ) pair
T a) azimuth/slowness pair 3 e —— ) .
[ Z] If:ﬁ;;:l; | E Performs one of the following basedon | b ) Se I e Cts a po | nt O n a n F K
| d) orign beam ‘L—*j‘ beam target type: :

*************** i ‘ (@ 3 Provides ability to enter ‘ powe r S peCtru m

azimuth/slowness pair |

: ‘Modn‘iesparameters: 777777 ‘ 1 C) S e I e Ct S I O C a t i O n

| &3 b) Displays fk power spectrum |
N J

| 1
a) Selects an azimuth/slowness pair ! | | d )

] p

b) Selects a point on an fk power spectrum | ! ( . . Y
i L ! €9 g Provides ability to select location

¢) Selects location ‘<__¢‘ Ei\_ _/_| )

d) Selects an event hypothesis

Selects an event hypothesis

‘ (sesmemen 1 3) If targeting a specified
, | location, selects target

@ If targeting a specified location,

. ‘ displays target phase list ) p h a S e
'[f targeting a specified location, L . J

selects target phase [

‘Selectstoformbeam-t | 4) SGIECtS tO form beam

¥

. Invokes Use Case - System .‘
@)
Enhances Signals

¥




@ oomem
1d) Selects beam target type i ) s,

Waveforms \
Analysis Mode: u Alignment: u [ Theoretical [] Observed Wave type: |Body iv Spacing: [Even ‘v Sort by: |Distance iv Segments: u M Use common instrument: [ XXXXXXXX u

Button I l Bultonl But(enl Bultonl But(enl Buuenl Eut(enl But(enl Bultonl ' Bultonl But(enl Bul(enl Eut(enl But(enl Eut(onl Eultonl IEuttonI

10

2 -~ An origin beam is formed for
(<) _ selected waveform(s) by

10!/ —]

o — . invoking a menu option or hotkey

‘SONAR/fkb

e . , from the main waveform display.

-10'— Butterworth 0.5-5.0 Hz, order 3, zero phase
20 |—
= 5 =
MKAR/sz !
10.2/2468 |—
.20 |— Butterworth 0.5-5.0 Hz, order 3, zero phase
10—
BVAR/szb
16.7/2850 || el
-10!— - Butterwerth 0.5-5.0 Hz, order 3, zerc phase
30—
P p
KSAR/fkb i |
265/1099 |- Pt Whpeersfr
.30 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
30 |—
p P P
CMAR/fkb j I ]
33311750 peatestaf N AAA . A vl
.30 '— Butterworth 0.5-5.0 Hz, order 3, zerc phase
40—
P P P
PEAR/fkb ’ 1
36.6/62.8 - o ool plilplesans
@ 40— Butterworth 0.5-5.0 Hz, order 3, zero phase
50—
p p
GEAR/fKb ’
50.1/3018 W Jol AN
@ 50 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
3
o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |22 |26 |28 |3 |22 |3 |as |3 |20 |22 |3 |3 |28 |50 |52 |5+ |55 |58 Jeo
its: minute:
start time: 02/26/2012 0558235 unite:minates
02/26/2012 t1=06:17:45.8 t2=06:38:510 t2 - t1 = 00:21.05.2
06:22:235 —1




2d) Selects a

Waveforms \
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Laboratories

mh

n event hypotheses

Analysis Mode: u Alignment: u [ Theoretical [] Observed Wave type: | Body iv Spacing: |Even ‘v Sort by: |Distance iv Segments: M Use common instrument: | XXXXXXXX u
Button I l Button I Button I Button I Button I Button I Button I Button I Button I ' Button I Button I Button I Button I Button I Button I Button I I Button I
] i
P o 1
ZAAR/fkb Th t h th
[ e even otheslis IS
72/2929 MV
-10/— 3, zero phase
. .
o — is currently being worked.
p p
SONAR/IKb i
771157 — Al N
-10'— Butterworth 0.5-5.0 Hz, order 3, zero phase
20 |—
£ B
MKAR/sz 1
10.2/2468 |—
.20 |—] Butterworth 05-5.0 Mz, order 3, 2ero phuse
10—
BVAR/szb
16.7/2850 || i
10— Butterwerth 0.5-5.0 Hz, order 3, zerc phase
30—
p p
KSAR/fkb i |
265/1099 |~ L Wt iy
.ap |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
30 |—
P p P
CMAR/fkb j I ]
33311750 peatestaf N AAA . A vl
.30 '— Butterworth 0.5-5.0 Hz, order 3, zerc phase
40—
P P P
PEAR/fkb ’ 1
36.6/62.8 - o ool plilplesans
@ 40— Butterworth 0.5-5.0 Hz, order 3, zero phase
50—
p p
GEAR/fKb ’
50.1/301.3 1 herly Al A
@ 50 |— Butterworth 0.5-5.0 Hz, order 3, zero phase
3
o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |22 |26 |28 |3 |22 |3 |as |3 |20 |22 |3 |3 |28 |50 |52 |5+ |55 |58 Jeo
its: minute:
start time: 02/26/2012 0558235 Hnits: mindtes
02/26/2012 t1=06:17:45.8 t2=06:38:510 t2 - t1 = 00:21.05.2
06:22:235 -— C




3) If targeting a specified location,
__ selects target phase

i

Sandia
National _
Laboratories

Anayss Mode: [Feire Everi ]

u [ Theoretical [] Observed Wave type: | Body iv Spacing: |Even ‘v Sort by: |Distance iv Segments:

Button I I Button I Button I Button I Button I Button I Button I Button I

10

ZAAR/fkb
72/2929

M Use common instrument: [ XXXXXXXX u

20

MKAR/sz
102/246.8

Butterworth 0.5-8.0 Hz, order 3, zero phase

BVAR/szb
15.7/285.0

©

10!/ —

Butterworth 0.5-5.0 Hz, order 3, zero phase

30

KSAR/fkb ’
2651099 |~ |-

Al iyt

Butterworth 0.5-5.0 Hz, order 3, zero phase

CMAR/fkb ’
333/175.0

A arakdl
choads LY LR g ¥

Butterworth 0.5-5.0 Hz, order 3, zero phase

PEAR/fkb ’
366/62.8

P

d

Butterworth 0.5-5.0 Hz, order 3, zero phase

GEARI/fkb ’
501/3018

©

50

Butterworth 0.5-5.0 Hz, order 3, zero phase

|ko |22 |3 |3 |22 |3 |as

|s2 |3 |se |se Jeo

start time: 02/26/2012 05:58:235 units: minutes
02/26/2012

t1=06:17:45.8

1

2=06:38:510 12 - t1 = 00:21.05.2

06:22:235




4) Selects to form beam )

\
Selects to form beam ‘

/

Waoveforms \
Anaysis Mode: [Foire Evert_[

| L ———

10

ZAAR/fkb |
7.2/2929

-10/— ) Butterworth 0.5-5.0 Hz, order 3, zero phase

-10'— Butterworth 0.5-5.0 Hz, order 3, zero phase

MKAR/sz
10.2/2468 |—|—

C)

an

20—

MKAR/szb
10.2/2468 —|—

-20 | —]|
30—

KSAR/fkb
26.5/1099 |-

<30 '—

CMAR/fkb ’
333/175.0

A arakdl
choads LY LR g g A

.30 '— Butterworth 0.5-5.0 Hz, order 3, zero phase

p P p
PEAR/fkb ’ 1
366/628 v ool plilplesans

Butterworth 0.5-5.0 Hz, order 3, zero phase

GEARI/fkb ’
501/3018

©

50 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase

o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |3 |26 |28 |3 |22 |3 |as |3 |20 |3 |3 |+ |28 |50 |52 |5+ |55 |58 Jeo
units: minutes

start time: 02/26/2012 0558235
02/26/2012 1=0617:45.8 12=06:38:510 12 - 1 = 00:2105.2
06:22:235 ]




Selects beam target type: )
a) azimuth/slowness pair m ﬁgagﬁal
Laboratories

1) Selects beam target type &

|Beams \
Station: XXXX I Show array configuration I Phase:

40 Low frequency: | XX.XX Latitude: | XX.XX
a0 High frequency: | XX.XX Longitude: | XX.XX

Current Selected
Azimuth YYYY KHHEX
Slowness 2222 KXKX

[0 Nermalize channels

FK window length
Start time: IXK!XX!XXXK KKK XK

Sy (Seconds/Degree)

End time: IXX-"XX TXHXR KK XK XX

Segment length
Start time: I BT R HHNN I KKK K

0 a0 o0 0 0 m om0 a0 4 Endtimer  [XXZXX/XXXX XXXXXX

Sx (Seconds/De gree)

P o3 H
Channel: | . "
| -y LY
KHXX ¢
v 5 5
. L]
M M
. "
[} v .
Fstat: o fc2 O
" . L) sox A& .
s, 8w, s . * . * ‘. T . CEPREEC L .
s R O s & s s, utw W 0 WU e w Le e . CEM Y L tee Lt
L ] L]
- . . - . . "4‘°“¢ "‘ 0o . " .
Azimuth: . N N s teoaw .8 . s e e, . . N
Zimuth ‘s PO N P . . s T I . .
.. CEN + . . . . . . .
. L] -
. L]
. L]
. . . . 5 . o0 . .
Slowness: ) L. I Teue " B e LW e . . f . .
LA . s - * . . - - . - . . -
a | .

| Cmatab«wsaumant_l l Create continuous beam_l l Cancel J




Selects beam target type:

|
1
|
a) azimuth/slowness pair I
b) fk peak :
¢} location I
d) orign beam [
|

Sandia
m National
Laboratories

1) Selects beam target type

| Beams \

Station: XXXX I Show array configuration I Phase:
40 Low frequency: | XX.XX Latitude: | XX.XX
a0 High frequency: | XX.XX Longitude: | XX.XX
a0 4 Current Selected
Azimuth YYYY HRKX
g qp Slowness 7772 XXXX
i
o
% O Neormalize channels
=1
c% FK window length
a Start time: IXK!XX!XXXK XX XMKK
End time: IXX-’XXJ’XXXX KX XM XX

200 10 0 20

Sx (Seconds/De gree)

P
Channel: |
|XXXX ‘vl
Fstat:
s, e, e . i O i -
s R O s & s CAN ]
L ]
Azimuth: Y - - o - o0
.- ., T []
.
.
.
.
Slowness: . . oo O o oo .o
e - . s e - .
a
| Create beam segment I lCraatacnntl




2a)

| Beams \

Station: XXXX

40

30

Sy (Seconds/Degree)

-20

-10 1] 10 20
Sx (Seconds/De gree)

Prose

Low frequency: | XX.XX Latitude: | XX.XX
High frequency: | XX.XX Longitude: | XX.XX

Current Selected
Azimuth YYYY KHHEX
Slowness 2222 KXKX

Sandia
m National
Laboratories

a) Selects an azimuth/slowness pair
b) Selects a point on an fk power spectrum

]
I
1
|
I
I
d Selects location e
d) Selects an event hypothesis :

[0 Nermalize channels

FK window length

Start time: | XXX XRX XXXHKXX I
End time: IXX.’XXIXJ(XX XXX X

Fstat:

LI RN LN
.
.

.

.

Azimuth:

.

L)

Slowness:

.
e, -
bsssssshansnsns

.

| Create beam saument_l

B
3
v
[1]
3




2b) Selects a point on an FK power spectrum

| Beams \

Sandia
National
Laboratories

Modifies parameters:

Station: XXXX

I Show array configuration I

40

30

Sy (Seconds/Degree)

)

1

1

a) Selects an azimuth/slowness pair |

b) Selects a point on an fk power spectrum |

¢ Selects location :<_
|

Prose

Low frequency: | XX.XX Latitude: | XX.XX
High frequency: | XX.XX Longitude: | XX.XX

d) Selects an event hypothesis

Current Selected
Azimuth YYYY KHHEX
Slowness 2222 KXKX

[0 Nermalize channels

FK window length

Start time: | XXX XRX XXXHKXX I

-0 -30 -20 -10 1] 10 20 30 40
Sx (Seconds/De gree)
P <
Channel: | .
|XXXX ‘vl .
L]
W
LT
Fstat: ‘ :
o e, e . . '™ . L. '
R O s s s Jstw
L]
- .o - . "4 . L,
Azimuth: B
. b . .
.
L]
Slowness: L. - . R
- . e - . * .

| Create beam saument_l

l Create conti

End time: IXX-"XX TXHXR KK XK XX




2b) Selects a point on an FK power spectrum

| Beams \

Station: XXXX

40

30

Sy (Seconds/Degree)

I Show array configuration I

Prose

Low frequency: | XX.XX
High fraquancy:l XK XX I

Latitude: | XX.XX
Longitude: | XX.XX

[0 Nermalize channels

FK window length

Start time: IXKJXX!XXXK XXX XX

End time:

I XXSXKTKXKK KK XK XX

Segment length

Start time: IXX!XXIXXXX KX XK XX

30 40 End time:

I XELKXTXKRK KA XN XX

-40 -3a =20 -10 a 10 20
Sx (Seconds/De gree)
o< .
Channel: . :
-
oL
|XXXX ‘vl . .
. L]
- -
T .
[} v .
I
Fstat: ‘ oo O
s, e, e . . . . ‘. T LR - 4 . .
s R O s s s st e W 0 WU e w Le e O EECEE L tee Lt
L ] L]
- Bl . . - -
Azimuth: - = . . = . e v amr ittt e s s, : : e . .
3 s T = s & a*@ L] LY e L8 ow O K e .
- b * - . . - . - - . - -
. . : L] e
. .
. L]
. [ ] - -t .
Slowness: L. . 00 T - : o o . [ .
o
a | .

| Create beam saument_l

Create continuous beam_l l

Cancel J

Sandia
m National
Laboratories

Modifies parameters:

a) Selects an azimuth/slowness pair

b) Selects a point on an fk power spectrum
¢ Selects location

d) Selects an event hypothesis \




Sandia
m National
Laboratories

Modifies parameters:

a) Selects an azimuth/slowness pair

b) Selects a point on an fk power spectrum
¢ Selects location

d) Selects an event hypothesis 1

Station: XXXX

| I Show array configuration I

40

30

Segment length

Start time: IXX!XXIXXXX KX XK XX

10 40 End time: IXKJXX!XXXK XXX XX

400 -30 =20 -10 a 10 20
Sx (Seconds/De gree)
P < .
Channel: | . .
| -y LY
oL
|XXXX ‘vl . .
. L]
M M
T .
[} v .
I
Fstat: ‘ oo O
s, e, e s . N . ‘. T LR LRI .
s R O s & s s, utw .4.;': e L ' O . LT
o
L ] L]
Azimuth: B R M- 572" oo oo oo ol [ e
. LR . . . . . .
. . : L]
. .
. L]
- - -t -
Slowness: . B oo e B 0n o . : P
P . ® . . N Taa e
N N M s g = .. . ORI (PO we
- . " - * . . - - . -
M |

| Create beam saument_l

l Create continuous beam_l l

Cancel J

a0 4 Current Selected

Azimuth YYYY KXKX
2 Slowness 7772 XXXX
i
o
_§ D Rormelize chemne —_—
=1
Digj FK window length
a Start time: |>(X.|'XJ< FXKKR KK KR KK

End time: IXX-’XXIXXXX KX XM XX




° - - N Sandia
Modifies parameters: | m National .
c) Selects location e ()
a) Selects an azimuth/slowness pair |
b) Selects a point on an fk power spectrum |
¢) Selects location :
|Beams \
Station: XXXX I Show array configuration I Phase:

d) Selects an event hypothesis
40 Low frequency: | XX.XX Latitude: | XX.XX
a0 High frequency: | XX.XX Longitude: | XX.XX

-
|

Current Selected
Azimuth YYYY KHHEX
Slowness 2222 KXKX

[0 Nermalize channels

FK window length
Start time: HTRRK RN KKK KK I

Sy (Seconds/Degree)

End time: IXX-"XX TXHXR KK XK XX

-0 -30 -20 -10 1] 10 20
Sx (Seconds/De gree)

P
Channel: |
|XXXX ‘vl .
.
M
T
H
Fstat: H
s, e, e . . N . L.
s R O s s s Jstw
L ]
Azimuth: Y - o - o - o
. - o, [+ . L ]
.
.
.
.
Slowness: . . oo O o oo .o
e . s e - .
a
| Create beam segment I lCraatacnntl




3) If targeting a specified location, selects target

| Beams \

Station: XXXX

phase

40

30

Sy (Seconds/Degree)

Show array configuration ]

Prose

Low frequency: | XX.XX Latitude™d XX.XX
High frequency: | XX.XX Longitude: | XX.XX

Current S
Azimuth YYYY
Slowness 2222

[ Nermalize channels

FK window length

Start time: | XX/XK/XXXX XXX XX I
End time: IXX!XXIXXXX XOHXXNXX

Segment length

Channel:

|XJ<XX ‘vl

Fstat:

Azimuth:

Slowness:

Start time: X0 K06 XHXHXX I
.20 -0 0 10 0 30 A0 End time: HOR PR HH N KKK
S¥ (Seconds/Degree)
F' oS .
. .
Vi )
L] L]
. .
. .
L] . [}
L] e L]
. L] A ) .
. e, . * be e ® A ] 1 - . LR L.
s s s oa e afls s s s sty s e Y Do R D R e,
. .
.. R .. - . .t -
.. . . . o o et e Teeeaey . ., -
T » » » st e (] . . e e e . DRI Y
P s s o (] (] R PR ..
L] L]
. .
. . .
- . . . L - P * .
. “ R ‘ e = * & & L * * & & @ -
CLEC I o L . [} [} . . L . - . e
I Create beam segment ] |Greata continuous beam] | Cancel ]

h

Sandia
National
Laboratories

>

If targeting a specified location,
selects target phase

Al




4) Selects to form
[Beame,

beam

Sandia
National
Laboratories

Selects to form beam

Station: XXXX

I Show array configuration I

40

30

Sy (Seconds/Degree)

Prose

Low frequency: | XX XX Latitude: | XX.XX
High frequency: | XX.XX Longitude: | XX.XX

Current Selected
Azimuth YYYY KHKK
Slowness 2222 KAXX

[ Nermalize channels

FK window length

Start time: | XX/XK/XXXR XHXKKX I
End time: IXX!XX.’XJ(XX XOHXXNXX

Segment length

Start time: )OO0 XHXNKX |
-0 -0 0 0 0 10 70 a0 40 End time: |XXEXX."XXXX HRKH KK
S¥ (Seconds/Degree)
P
Channel: |
[xxxx— w] o i
.
.
.
Fstat: 5
. S, e . . e e * . T
o P Y e [}
. .
Azimath: |, Tt 0 ) o Doy 5
we s, a8 + . [} [}
Slowness: L. . Sl ae
Lt et e P -
e - . . - * .

| Create beam sagmant_l

I Create continuous beam_l l




4) Selects to form beam )

Analysis Mode: u i M Use common instrumen

10

P ]
ZAAR/fkb |
7.2/2929

D

-10/— ) Butterworth 0.5-5.0 Hz, order 3, zero phase

-10'— Butterworth 0.5-5.0 Hz, order 3, zero phase

MKAR/sz
10.2/2468 —|

C)

an

20—

MKAR/szb
10.2/2468 —|—

-20 | —]|
30—

KSAR/fkb
26.5/1099 |-

=30 '—

CMAR/fkb ’
333/175.0

A arakdl
Chiane Db oy g g A

.30 '— Butterworth 0.5-5.0 Hz, order 3, zero phase

P P P

PEAR/fkb ’ 1
366/628 v ool plilplesans

Butterworth 0.5-5.0 Hz, order 3, zero phase
P [
GEAR/fKb ’
50.1/3013 " ) ak AN

50 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase

o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |3 |26 |28 |3 |22 |3 |as |3 |20 |3 |3 |+ |28 |50 |52 |5+ |55 |58 Jeo
units: minutes

start time: 02/26/2012 0558235
02/26/2012 1=0617:45.8 12=06:38:510 12 - 1 = 00:2105.2
06:22:235 ]




Subflow: Rotates Waveforms

6 Subflow - Rotates Waveforms

Actor Action (Analyst)

System Response

v

. Selects to rotate to: :
T |

| a) Event hypothesis

' b) Specified location

1 @ Azimuth

1 d) Azimuth/slowness pair

" &9 Displays rotation target types |

}‘ Performs one of the following actions based on rotation |

target:

I f A
; | &9 a) Displays event hypotheses |

=)

4 \
I | &9 b) Provides ability to select location |
I\ /

Madifies waveform rotation parameters: |

a) Selects an event hypothesis

b) Selects location

¢) Selects an azimuth

d) Selects an azimuth/slowness pair

1/
I | & q Provides ability to enter azimuth |
I\ J

7 Y
L
|| &3d) Provides ability to enter azimuth/slowness pair | |
I\ J

l

& If 3-D rotation, displays ‘
target phase list

J

target phase |
J

|

* Selects to rotate waveforms '

@Invokes Use Case - System .
Enhances Signals

Sandia
National _
Laboratories

1) Selects to rotate to:
a) Event hypothesis
b) Specified location
c) Azimuth
d) Azimuth/slowness pair

2) Modifies parameters
a) Selects an event hypothesis
b) Selects location
c) Selects an azimuth
d) Selects an azimuth/slowness

pair

3) If 3D rotation, selects target

phase

4) Selects to rotate waveforms




1) Selects to rotate to: an event hypothesis® .

Selects to rotate to:

Waoveforms \
Anaysis Mode: [Foire Evert_[

| a) Event hypothesis

} b) Specified location
¢ Azimuth
I
I

Alignment: [ Theoretical [] Observed Wmlype: Spacing: [Even lv Sort by: |Distance iv Segments:

d) Azimuth/slowness pair

10—

ZAAR/fkb ' uuuuuuuuu |: uuuuuuu
7.2/2929

ULN/BHE
7711157 —]

Butterworth 0.5-5.0 Hz, order 3, zero phase

®

-0 —}
30—

KSAR/fkb ’ M
2651099 - r—
®

CMAR/1kb ’ I
33341750

@

30 '—] Butterworth 0.5-5.0 Hz, order 3, zero phase |5
o [z [« e [& |w |2 |3 |3 |2 |ko |22 |3 |3 |2 [z0 [a2 |3 |as |3 |3 |22 |3 |3 | |so |s2 |3 |se |se Jeo
start time 02/26/2012 0558235 units: mintes

02/26/2012 11=06:17:45.8 12=06:38510 12 - 11 = 00:2105.2
06:22235 ]




¥

2a) Selects an event hypothesis  [@E,

Modifies waveform rotation parameters:

Wovelcrms\
a) Selects an event hypothesis

Analysis Mode: u Alignment: u M Theoretical [] Observed Wave type: u Spacing: |Even ‘v Sort by: |Distance iv Segments: u M b) Selects location
¢) Selects an azimuth
=] B | e T owness i
10—

P
ZAAR/TKb l )
7.2/2929 "

(5}

-10/ — B rero phase

o — The event hypothesis is
oimer | assumed to be the event that
is currently being worked.

©

-10"—
10—

rero phase

ULN/BHN
72157 |

ULN/BHE
7711157 —

MKAR/szb 1
10.2/2468 |

@

.20 '—} Butterworth 0.5-5.0 Hz, order 3, zero phase
10—

BVAR/szb
157/2850 | Lo

@

10/ —} - Butterworth 0.5-5.0 Hz, order 3, zero phase
30—

KSAR/fkb i ]P
2651099 |- }MWFMN ¥ Wit
()

.30 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
30 |1

p 3 B
5331750 | l -

@

Aahrrakdl
ArshesfA A A N

-30 ' — Butterwerth 0.5-5.0 Hz, order 3, zero phase 5
o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |22 |3 |2 [z0 [a2 |3 |as |3 |20 |22 |3 |3 |28 |50 |52 |5+ |55 |58 Jeo
units: minutes

start time: 02/26/2012 0558235
02/26/2012 t1=06:17:45.8 t2=06:38510 12 - t1 = 00:21.06.2
06:22:235 ]




\'4
Y .
Selects to rotate waveforms | _ m Sandia

J National
Laboratories

4) Selects to rotate waveforms

Waoveforms \
Anaysis Mode: [Foire Evert_[

Spacing: |Even lv Sort by: |Distance iv Segments:

n M Theoretical [] Observed Wave type: M Use common instrument:

0

p
ZAAR/fkb |
7.2/2929 W M
10! —]
10 |—
4 .
ULN/BHZ ! 1 1
7711157
-10"— Butterworth 0.5-5.0 Hz, order 3, zero phase
() '
ULN/BHN 1 g P
77211157 |- ’ - ‘
-10'— -] Butterworth 0 5-50 Hz, order 3, zero phase
10 =

8 o s B P
ULN/BHE |
771157 ol .

10— Butterworth 0.5-50 Hz, order 3, zerc phase

10-H T
ULN/BHT ® 3 r P
77167 | | - N

10— Butterworth 05-50 Hz, order 3, zerc phase

P
ULN/BHR

771157 —1 W IEMW.- R

-10!—} Butterworth 0.5-5.0 Hz, order 3, zero phase
30—

KSAR/fkb ’
2651099 - n

CMAR/1kb ’
33341750 h

@

-30 '—

o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |3 |3 |2 [z0 [a2 |3 |as |3
units: minutes

start time: 02/26/2012 0558235
02/26/2012 t1=06:17:45.8 12=06:38510 12 - tl = 00:21:05.2
06:22:235 ]




3) If 3D rotation, selects target phase @&

3 o If 3-D rotation, selects |
target phase

Waveforms \

Analysis Mode: Alignment: m M Theoretical [] Observed Wave type: m Spacing: |Even ‘ Sort by: |Distance iv Segments: u M Use common instr
10—
p p
ZAAR/Tkb l j
7.2/29219 M 1
@ .
01— : To perform a 3D rotation, the
10— . o
s Analyst invokes a modified
771157
o hotkey and selects a target
.
10— phase from the resulting
10— -
.
oL popup list.
7757 —
[P
Pn
Pg
10'—] Sn =
S =
10— PcP
PP
ULN/BHE pP
7087 = E
-10'—
20 |
p p
MKAR/szb 1
10.2/2468 |
.20 '—} Butterworth 0.5-5.0 Hz, order 3, zero phase
10—
BVAR/szb
157/2850 | i
10— B Butterworth 0.5-5.0 Hz, order 3, zero phase
30—
1 P
KSAR/fkb ’ J
265/1099 | o WA
.30 |—] Butterworth 0.5-5.0 Hz, order 3, zero phase
30 |1
P p P
CMAR/fkb ’ l ]
33.3/175.0 peapebfr A N b A el
.30 '—} Butterworth 0.5-5.0 Hz, order 3, zero phase [+
o Jz J¢ s Js |w [z |3 |3 |2 |ko |22 |22 |3 |2 [z0 [a2 |3 |as |3 |20 |22 |3 |3 |28 |50 |52 |5+ |55 |58 Jeo
start time: 02/26/2012 0558235 units: mintes
02/26/2012 t1=06:17:45.8 t2=06:38:510 t2 - t1 = 00:21.05.2
06:22:235 3




1) Selects to rotate to: )
 [Fowion\ Selects o rotae to

Station: XXX Phase: [P |w]
d) Azimuth/slowness pair

Low frequency: | XX.XX Latitude: | XX.XX T =" ’
High frequency: | XX.XX Longitude: | XX.XX

a) Event hypothesis
b) Specified location

Current Selected
Azimuth YYYY HHHX
Slowness ZZ2ZZ KHKX

FK window length
Start time: JOXHRTIHAHAR KK KKK I

Sy (Seconds/Degres)

End time: I KXIKKIRKKK KK KK KR

Segment length

Start time: IXX!XXFXXXX KX KX KK

End time: IXX!XXFXXXX XU XHKK

- -15 -1n A n <] 1mn 15 an

P » S .
Channel: | . .
navh —_—
|)(X)(X ‘vl - =
. L]
H 2
L] L]
. L]
e e . . L]
Recitlinearity: H .
. S, s L. . . ® . sl . PR J ..,
) s s s s e sl s s w et T PR P I e ..
. s
L] L]
N . q i v ..
H . et te 0 . e frae * - Trewgt - - . - . . -
Azimuth: P - MR ‘e ce .
. # 5 L . . . . .

[} ] . * -
+ +
. L]
. L]

. . (] [ RO (I . LI
Slowness: . "o it ' aaese . LB % s s, " f f [ .

eatomLt Se Lt LA - L

M M . o N
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Selects beam target type:

|
1
|
a) azimuth/slowness pair I
b) fk peak :
¢} location I
d) orign beam [
|
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1) Selects to rotate to:

| Rotation \
Station: XXX Phase:

Low frequency: | XX.XX Latitude: | XX.XX
High frequency: | XX.XX Longitude: | XX.XX

Current Selected
Azimuth YYYY HHHX
Slowness ZZZ2 KHKX

FK window length
Start time: JOXHRTIHAHAR KK KKK I

Sy (Seconds/Degres)

End time: IXXJ’XX!XXXX KHXHHKX

Segment length

Start time: IXX!XX.I’XXXX KX KX KK

End time: IXX!XX!XXXX XU XHKK
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P

Channel: |
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®2D rotatien (3D

I Create rotation segment I I Create continu




2b) Selects specified location

| Rotation \

Station: XXXX

Sy (Seconds/Degres)

Channel:

A n A
S (SecondsDegres)

Frse

Low frequency: | XX XX
High frequency:

Latitude: XX XX
Longitude: | XX.XX

Current
Azimuth YYYY
Slowness ZZZ2

Selected

KXXX

KXXX

FK window length

Start time:

End time:

Segment length

XXPXKDRKKK KX XK XK I

I KXIKKIRKKK KK KK KR

Start time: IXX!XX.I’XXXX KX KX KK

End time:

|XXJ(X ‘vl

Recitlinearity:

Azimuth:

Slowness:

sesasea

,.
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L] L]
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et et e . ot -u
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®2D rotatien (3D

I Create rotation segment I I Create continu
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odifies waveform rotation parameters:

a) Selects an event hypothesis

b) Selects location
¢) Selects an azimuth

d) Selects an azimuth/slowness pair




2c) Selects an azimuth

| Rotation \
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___________ v
Modifies waveform rotation parameters:

Station: XXXX

Sy (Seconds/Degres)

A n A
S (SecondsDegres)

a) Selects an event hypothesis

b) Selects location

¢) Selects an azimuth

d) Selects an azimuth/slowness pair

Frse

Low frequency: | XX.XX Latitude: | XX.XX
High frequency: | XX.XX Longitude: | XX.XX

Current [Selected
Azimuth YYYY KHKX
| Slowness LEEE RARK

FK window length

Start time: JOXHRTIHAHAR KK KKK I
End time: |XK!XX!XXXX KA KK
Segment length

Start time: IXX!XX.I’XXXX KX KX KK

End time: IXX!XX!XXXX XU XHKK

Channel:

|XXJ(X ‘vl

Recitlinearity:

[(FEEENY XX

sesasea
.

Azimuth: .

Slowness:

LIS
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. . .
: S
B B L]
. L]
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L
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L] L]
®2D rotatien (3D

I Create rotation segment I I Create continu




| Rotation \

2d) Selects an azimuth/slownessg'air
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Station: XXXX

Sy (Seconds/Degres)

Channel:

A n A
S (SecondsDegres)

Modifies waveform rotation parameters:

Prose
Low frequency: | XX.XX Latitude: | XX.XX

b) Selects location
¢) Selects an azimuth

]
|
I
a) Selects an event hypothesis :
I
|
d) Selects an azimuth/slowness pair :

N J
__________ T
High frequency: | XX.XX Longitude: | XX.XX
Current Selected
Azimuth YYYY HHHX
Slowness ZZZ2 KHKX

FK window length

Start time: JOXHRTIHAHAR KK KKK I
End time: |XK!XX!XXXX KA KK
Segment length

Start time: IXX!XX.I’XXXX KX KX KK

End time: IXX!XX!XXXX XU XHKK

|XXJ(X ‘vl

Recitlinearity:

Azimuth:

Slowness:

[(FEEENY XX

sesasea
.

LIS

L] L]
. . .
: S
B B L]
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L
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®2D rotatien (3D

I Create rotation segment I I Create continu




2d) Selects an azimuth/slowness pair

| Rotation \

Station: XXXX

20

15

10

Sy (Seconds/Degres)
o

A n A
S (SecondsDegres)

Frse

Low frequency: | XX.XX Latitude: | XX.XX
High frequency: | XX.XX Longitude: | XX.XX

Current Selected
Azimuth YYYY HHHX
Slowness ZZZ2 KHKX

FK window length

Start time: JOXHRTIHAHAR KK KKK I
End time: |XK!XX!XXXX KA KK
Segment length

Start time: IXX!XX.I’XXXX KX KX KK

End time: IXX!XX!XXXX XU XHKK

P . 5 .
Channel: | [ .
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Slowness: . R B . . . . .
Seltoaed . P ocg
®2D rotation (D 3D rotation

I Create rotation segment I ICmatacontinuous rotation I I Cancel I
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Modifies waveform rotation parameters:

b) Selects location
¢) Selects an azimuth

]
|
I
a) Selects an event hypothesis :
I
|
I
|

d) Selects an azimuth/slowness pair




3) If 3D rotation, selects target phase - MR

>
o If 3-D rotation, selects
| Rotation \
Station: XXX Phase: [P |w]

target phase
|

Low frequency: | XX.XX Latitude:

High frequency: | XX.XX Longitude: | XX.XX

Current Selected
Azimuth YYYY HHHX
Slowness ZZ2ZZ KHKX

FK window length
Start time: JOXHRTIHAHAR KK KKK I

Sy (Seconds/Degres)

End time: I KXIKKIRKKK KK KK KR

Segment length

Start time: IXX!XXFXXXX KX KX KK

End time: IXX!XXFXXXX XU XHKK

P » S .
Channel: | . .
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|)(X)(X ‘vl - =
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Recitlinearity: H .
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L] L]
N . q i v ..
H . et te 0 . e frae * - Trewgt - - . - . . -
Azimuth: P - MR ‘e ce .
. # 5 L . . . . .
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+ +
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. . (] [ RO (I . LI
Slowness: . "o it ' aaese . LB % s s, " f f [ .
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®2D rotation (3D rotation

| Create rotation segment ] I Create continuous rotation] | Cancel ]




4) Selects to rotate waveforms

| Rotation \

Station: XXXX

Sy (Seconds/Degres)

prase [F 9]

Low frequency: | XX.XX Latitude: | XX.XX
High frequency: | XX.XX Longitude: | XX.XX

Current Selected
Azimuth YYYY HHHX
Slowness ZZ2ZZ KHKX

FK window length

Start time: JOXHRTIHAHAR KK KKK I
End time: |XK!XJ<!XXXX KA KK
Segment length

Start time: IXX!XXFXXXX KX KX KK

End time: |XX!XX.I’X)<XX KX XXX
=N 15 SN S n A n 15 N
S (SecondsDegres)
P . S .
Channel: | . .
- et
|xxxx |v| . 5
. L]
. 2
. L]
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L, e e . eww ® L el . e, s P
. s s s ow e e . s et .4.4‘..‘..".. 0
L] L]
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®2D rotation (3D rotation

| Create rotation segment ] I Create continuous rotation] |

Cancel ]
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4) Selects to rotate waveforms

Waoveforms \

w N\
Selects to rotate waveforms |

/
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Analysis Mode: [Refine Event Jw] | Alignment: [¥] B Theoretical [] Observed | Wave type: Spacing: [Even || Sortby: [Distance |w] Segments: M Use common instrument: [ XXXXXXXX | w]
0
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ZAAR/fkb |
7.2/2929 " W
10/ —]
10—
p p
ULN/BHZ i
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-10"— Butterworth 0.5-5.0 Hz, order 3, zero phase
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771167 |~ ! S -
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ULN/BHT v 1 r P
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start time 02/26/2012 0558235 units: mintes
02/26/2012 t1=06:17:45.8 12=06:38:51.0 12 - t1 = 00:21.05.2
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Main Flow ) o,

&o: Main Flow

Actor Action (Analyst) System Response

| (S onpimatom: 2) Selects enhancement

| & Displays enhancement methods 3 )

1) Selects waveforms

(i | J Selects to save enhanced
Selects one of the following actions: : S i g n a I S

o N
I | (@) Invokes Subflow - Deconvolves Instrument | I
AN J |

: \. (%) Invokes Subflow - Filters Waveforms \
o\ J

j :;@Invokes Subflow - Rotates Waveiorms | - For GSSOCia ted Signal
e | s detections, enhanced signals
" o are saved with the current

Nol & Selects to save enhanced signals } g e ven t

| @ saves enhanced signals \

s S " for unassociated signal

o> detections, enhanced signals
'S can be saved at any time




Notes rh) pea_

= For both rotating and beaming, the standard operation can be
performed entirely from the main waveform display. The
Rotating and Beaming tabs allow beaming and rotation to be
performed via additional methods.




