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Brief Description (partial) ).

This use case describes how the Analyst builds a new event

hypothesis missed by prior processing. The Analyst builds event
hypotheses using the following methods: manual signal
association, invoking waveform correlation algorithms, invoking
signal association algorithms, and specifying an event time and
location to build a virtual event hypothesis.
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Overview ) dea

= One of the Analyst goals is to tie up all known data, including
building events that the system missed. The Analyst doesn’t
really select to “build an event” like they would select to
refine an event or scan. Building an event is something that
they do when they notice that the system has missed an
event.

= The Analyst accesses the displays represented by these
storyboards by opening the Analyst workspace (Analyzes
Event UC) and selecting data for analysis (Selects Data for
Analysis UC). During the process of scanning waveforms and
unassociated detections (Scans Waveforms and Unassociated
Detections UC) and/or refining an event (Refines Event UC),
the Analyst can also elect to build an event.




Key Concepts ) o

The Analyst can build events in 4 different ways:

1) The Analyst can manually group existing, unassociated signal detections
to indicate that they belong in the same event; the system then creates

an event (including location) using only those associated signal
detections.

2) The Analyst can select existing, unassociated signal detections and
request that the system attempt to build event(s) using those signal
detections. The Analyst can modify the parameters used by the
algorithms that build the event(s).

3) The Analyst can select channels and request that the system attempt to
build event(s) using waveform correlation. The Analyst can modify the
parameters used by the algorithms that build the event(s).

4) The Analyst can manually enter an event time and location.
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Main Flow

Actor Action (Analyst)

System Response

l

\. &2 Displays event hypothesis formation methods .|

Selects an event hypothesis formation
‘ method

: a) Manual signal detection association

| ¢) Manual event time and location

I b) Automatic event hypothesis formation }

____________ Voo

E Performs one of the following based on the )
|

selected method:

I . |
| Z A |
: a) Invoke Subflow - Manual Signal I
| Detection Association ;
1 S / |

| |
| £ 5

1 b) Invoke Subflow - Automatic Event :
: Hypothesis Formation I
A J |
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| Invoke Subflow - Manual event time :
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1) Manual signal
detection association

2) Automatic event
hypothesis formation

a) Automatic signal
detection association

b) Automatic waveform
correlation

3) Manual event time
and location




Subflow: Manual Signal Detection Association (@&
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c5: Subflow - Manual Signal Detection Association

1) The Analyst selects

actor Adion (e oy stem Response unassociated detections to
indicate that they belong in
i the same event.
(@) e somr setetions The Analyst is responsible
l for assigning phase names
\ ."'1‘;351%“:’:2"“ to unassociated detections.

2) The system builds an event
7_ using only these
| detections.

‘ @ Checks event formation ‘
criteria

‘ G Updates event hypothesis |

J This new event will go on the
event list.




Selects Signal Detections h .

Select template I' dL A
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Selects Signal Detections: Template

[ co
—_—
-—
10 Pn Sx l
NMAR/fkb I r ot
-1 — P S Butterworth 0.5-5.0 Hz, order 3, zero phase
T Sx
NMAR/vorb -
y | |
40— P S Butterworth 0.5-5.0 Hz, order 3, zero phase
10)==
Pn Sx
NMO1/sz. . _—
10— ! S Butterworth 0.5-5.0 Hz, order 3, zero phase
-
10 Sx
NMO0Z2/s2 — -
Butterworth 0.5-5.0 Hz, order 3, zero phase
40 w—
10)==
NMO3/sz - I e
R P S Butterworth 0.5-5.0 Hz, order 3, zero phase
10 ==
NMO4/sz I ot
— tter wort - z jer 3, zero phase
0 P S Bu h 05-50 Hz, order 3, zero ph
10)==
AZAR/fkb | ==
0 -
10 == Pn
4 | | Wil : N
AZARfvorb | = ' ! I it
v P S
40—
o [z B le 1B IE B | | |1 20 22 [z« 1B 28 30 B B 36 E] IE3 1B [++ |+ |2 50 52 54 56 58
start time: 01/21/2014 13:25:09 01/21/2014 13:37:09 units: minutes 10 01/21/2014 13:43:09 12-t1 = 00:06:00
u ) 2
[Tl ] D]

Sandia
National _
Laboratories




Selects Signal Detections: Template @&

Select template ’
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Selects Signal Detections: Template @&
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Selects Signal Detections: Template

Select template ’
—_——
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Builds Event with Selected Detections @&z
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Subflow: Automatic Event Hypothesis Formation

) Subflow - Automatic Event Hypothesis Formation 1 ) A u t oma t i C even t
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) | Displays automatic event . . .
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1a) Automatic Signal Detection

Association

ti: Subflow - Automatic Signal Detection Association

Actor Action (Analyst)

System Response

.
‘Q Selects signal detections)

!

l

7/ ™
Modifies algorithm
parameters
.

/
@ Displays algorithm
paramete
) ]
]

7~
| @!nvoke Use Case - System Builds
\ Event using Signal Detections

l

1) Select signal
detections

2) Modify parameters to
automatic processing
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Selects Signal Detections: Individually
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Selects Signal Detections: Station and Time .
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Modifies Algorithm Parameters

Select template ’

|| Parameters

Selected stations:
HRXH, KHHNH, HHMK, HHHK, XKEKK, KXKXK

Start time: [ XX/XX/XXXX XX XXXX | E

Endtime: | XX/XX/XXXX XX XXXX | E
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2) Display Summary of changes

" Selected formation method:

Invoke Subflow - Automatic
[ Signal Detection Association j

Waveform Correlation

[ InvokeSubﬂow-Autorna!ic }

. &3 Displays sul

mmary of changes

Event Hypotheses built by the System

Sandia
National
Laboratories

Event ID

a8

Er T
+| | ##as

HEHH

Lat (deg)

Hany
Hens
HERH
Hans
HuRH

HERH

Lon (deg)

#ang
#eng
Heae
#ene
a2

LE 2

Depth (km) | Time

#4484 HE/BR/BHES B8 48 BE BEE
hiad HE/RH/BHEH HE REAE S0
#EH4 HRIGH/BEER BR G FE B0
#Eny HE/GH/BHEE BR GRS B0
HEH4 HRIGH/BEER BRGH HE B0
#Eny HRIGH/BEEE BR GRS B0

Mag

L
HuHn
HiEHH
HiHH
HiEHH

#ERH

XAXX
AXKX
XAXX
XXXX
XAXX

XXXX

I Add to event list I




3) Selects to keep changes ).
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( &3 Displays summary of changes )

J

GO Stores event changes

Event Hypotheses built by the System

‘ GO Selects to keep changes j

G#/BR/RRRG dB GG BR daa

HE/BH/BARE BE RE B HHE

HRIGH/BEER BR G FE B0

I Add to event list I




1b) Automatic Waveform Correlation

&5: Subflow - Automatic Waveform Correlation

y
Modifies algorithm
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1) Select channels

2) Modify parameters to
automatic processing




Select Channels ) &
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Modifies algorithm parameters ).

i Parometers

Selected stations:
OO, OO0, JOONK, YOO, XXXK, KXXX

swmm|mmmmmmm]ﬂ

Endtime:  [XX/XX/XXXX XX XX XX | [}

- Correlation parameters

o
- owotn
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a
I
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=
Build events Cancel
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Modifies algorithm parameters ).

i Parometers

Selected stations:
OO, OO0, JOONK, YOO, XXXK, KXXX

Start time: | XX/XX/XXXX XXXXXX | @

Endtime:  [XX/XX/XXxX xxxxxX ] [

- Correlation parameters

Phase
m Lead: Duration:

wozes (= | Fiter [Butterworth 05-50 Hz |w]
10— Butterworth 0.5-5.0 Hz, order 3, zero phase
10)= — Template event selection L ‘
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e - = c L
NMO4/sz | ==————— @ Archive IF]MI _i '] i
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AZARITKD | = Min Lon: KAXK Max Lon: | XX.XX 4
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End time:  [XX/XX/XXXX XXXXXX_] [} ' 38

- = =
I Build events I I Cancel I
start time: 01/21/2014 01/21/2014 1
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2) Display Summary of changes and
3) Selects to keep changes

Event Hypotheses built by the System
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SR/ BE/BERE BE BB BE R AEXK

HE/BH/BARE BE REBE R KEXX

HRIGH/BEEE R BE A KAHK

GRIBEIBERE B8 81 Ba Ria l#-ﬂi# lxxxx
HEHH HuRH a2 HEH4 HRIGH/BEER BRGH BE B8 HiEHH KEHK #44
HuHs Hans #any #Eny HR/GH/BEEE PR B S B0 HiHH KHHK X 2

y 4

I Add to event list I
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Subflow: Manual Event Time and Location

& Subflow - Manual Event Time and Location

Actor Action (Analyst)

System Response

l

rd \
‘ = Provides ability to specify event
A

time and location

J

L

‘ Specifies event time ‘
\ and location

\

& Creates new event hypothesis

|

1) Specify event time and
location

This event may or may not
have signal detections
associated with it.
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Specifies Event Time and Location ) i,

= Analyst selects to build event and inputs a time and location

Latititude:

Longitude: @

Depth:

Date/Time: | /1 1/ E
I Build Event I I Cancel I




