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Overview rh) pea_

= The Analyst accesses the interfaces 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, these storyboards)

= These storyboards represent the primary Analyst interface
where Analysts can refine events




Key concepts ) o

= Tabs are used to represent Ul elements that can be:
= Docked/Undocked

= Positioned where desired

Events Y Filters Ennms*mcntinn ‘{Mugnitudnﬂ Compare Events \I

= This supports a range of Analyst environments — from a laptop to
working with multiple monitors

= The menu items shown are for items that are only available

via a menu. Other menu items will exist, but may not be
shown on storyboards

= Hot keys are not shown




Refines Event: Use Case
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Refines Event: Use Case - Main Flow@ .

Actor Action (Analyst) System Response

1) Displays event list

@) v 2) Selects event to

. X refine

Selects event to refine J

l l 3) Displays preferred
&= event hypothesis for
() pmrresm— selected event
: II 4) Refines selected

event




System Action: Displays events "‘ﬁ
_[Events \[Fiters {Beams*{Cocation {Magnitude Y Gompare with Past Events \ LA mns/l

Y
Events to Work i
id lat len depth time mag region [descriptor]  |worked by stage  |active analyst|EQM conflict
-2.2:3.3 f:2:2:2.3 2223 f:3:2:3.4 HE/BR/BHER SR HH R SH8E :2:2:2.3 XXXX XXXX XXXKX XXHX LX 2 i
| s HEHH KEXK KXXX XAKK 44 v
o
HERH E3 223 XHXX XUKX XHAK Ba

HHERH L2223 L2220 BHRH HE/BE/BEEE S8 B SuY BHAH HAHXK XXXX XXXX XAXXK LX 24 x
HHRHE EE 223 #ERH HHAH HE/RA/AERE B B8 RE 45 #HAH KRXX KEXX KXKX KXKXK L X2 X E
v#### #aus #aun #aue HRE/GR/BERR SR AR RE #0Y #ade XRXX XXXX XXXX XXXX LR 2 'i
HHaEH #uaH #HHH HEHE HE/BHBESE B8 B8R B8 S88 HHuBHE HHHX KHKK KHKK HHHK # 44 =1

Reviewed Events

ia lat Jlon  [depth |tme mag  |region [descriptor] |worked by  |stage [active analysl[EQM  [confict |complete []
BHURE |HERE #HBH HBERH BEGR/BERE SR S8 4 488 |Ha8s KARHX KRHXK XEXK | XXKX L% 1
BEER |HERH 23341 HEud HE/ R /BHER AR R RE B HEEd KXXE KXXX XXHX XXKX A% v
Comments

fward 01/19/2013, 14:12:00

auto_post_all 1 01/18/2012 04:58:12 AUTO_POST_AL1-1
Associated signal deteclions for late-arriving data. Set as non-defining

s

cjyoung 01/18/2012 05:02:02 AL1-2
Improving location by adding late-arriving data

Il

Analysis Time Interval #8/ 84/ #4488 S8 84 88 S84 - BE/HE/RE4E SE HR B4 BRE




System Action: Displays events ).

|-----
|
|
|
|
|
|
: HESEIBERE B R B H5E XEXX
I HE/ERIBURH SR RR A HEH XAXX
I HRIERHEHE B BB HGH XAXX
: HE/BE/RERE SR BR A H0E XXXX
I BR/GH/BERE BB BB BES XAXX
1 Reviewed Events
events id Tt Jlen  [depth [ume mag  |region [descriptor] |worked by  |stage |active analys[EQM |confiict [complete (]
tab HERE |HEES  |H888 (4888 (#E/Bu/RBeE BB BB BB SRS |Haas XXX HEXX HEXK AKX L X1
#ibs |Heps  |#ass  [sssn  |ah/bR/esss seersd aen  |asss | XXXX XXXX XXXK [ XXXX #as v
Comments

fward 01/19/2013, 14:12:00

auto_post_all 1 01/18/2012 04:58:12 AUTO_POST_AL1-1
Associated signal detections for late-arriving data. Set as non-defining

cjyoung 01/18/2012 05:02:02 AL1-2
Improving location by adding late-arriving data

Analysis Time Interval ##/#8/ 8488 S8 84 88 #8484 - $4/48/BH8E B G 84 S48




System Action: Displays selected event hypothesis i) et
(preferred hypothesis for selected event)

Displays selected event hypothesis |

J

Sﬁﬁﬁﬂ‘m J eventid: ####4, lot/lon ####/E4E depth B84 8, Ume: #E/HE/REEE B8 4484 848, mag: § #48, version: AL1-5 M AL2 Preferred =) (™

Buttons to operate on all waveforms / detections | Select template ' Buttons to operate on selected waveform / detection ' Buttons to invoke automatic processing FAY
10—

PLCA Ml il
901
35385

Butterworth 0.5-5.0 Hz, order 3, zero phase

| ' Seolil I e [kt i

| LI 1 I sty It f
I

unfiltered

Add Mask

/e Mask unfiltered

Modlfy Mhoék
10— Mask Info

unfiltered

SNAA 18 | R | h A
5355 i f J 11
27901

D o— unfiltered

10—
o Il. |- Iu || Iso Iw Iu |-. |ul Im |u Itq Il.i Iu. |:n I:n. |ﬂ I:u £t Iw Iaz 2 25 Iu Iw |:§z Is |sa I'n

start time: 01/21/2014 13:25:09 01/21/2014 13:37:09 01/21/2014 13:43:09 t2-t1 = 00:06:00
1 2 units: minutes [£]=]
Sort _‘ v

Station Name —
Distance




System Action: Displays selected event hypothesis
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(preferred hypothesis for selected event)

CDisplays selected event hypothesisj

rm event id ##&## lot/lon ##48/8848 depth: #8488 Ume: #&/85/H84E B8 44 44 888 mag. # #4484 version: ALT-5

T AR T [

BultarworthDS SDHz ordnr!! mphaae
N O B S .

M AL2 Preferred *) (™

Buttons te operate on all ml waveform / detection Buttons to invoke automatic processing ’

unfiltered
D J Rem: ; unfiltered
Medify Mask
i unfiltered
> I
10— - = =m = =l
SNAA ; i - | |
— N Il LR et 1 1 1 L ‘ a Tl | " A | || | 1l ‘I
5355 I8! [l | | | R R | | Lkl MU | ] i 11 L | Ll
| |
279.01 ; I
bo— unfiltered
rth 0.5-5.0 Hz, order 3, zero phase
I L [ L L L L L ez Iz |e= oo | [+ 55 Js= | |s E. e
(= time: 01/21/2014 13:25:09 01/21/2014 13:37.09 | 01/21/2014 13:43.09 t2-t1 = 00:06:00
sot_ Jv] | i
Ld
I Station Name ' = IC q
I Distance L I




System Action: Displays selected event hypothesis i) it
(preferred hypothesis for selected event) T———

YA ] eventid ###i4, lol/lon: #4448/ h#4E depth #8484, Ume: #E/ 45/ EEE B8 45 84 888 mog. # 444, version: AL1-5 M AL2 Preferred *) (™

Buttons to operate on all waveforms / detections | Select template ' to op on waveform / detection ' Buttens to invoke autematic processing VAN
10— 2]

PLCA
0
35385

Medify Mask
Mask Info

unfiltered

SNAA
5355 4N
279.01

| ihlf
I by

unfiltered

DBIC
7418

23449 Butterworth 0.5-5.0 Hz, order 3, 2ero phase

CR PR P e L [E I (S L I E |2 | Jes J== Je Ja = ES Jse Jse |+ |+ B Js= Jsa |2 | Js= Js=
; o a7 43 t2-t1 = 00:06:00

_;taft time: 01/21/2014 13:25:09 101421:2014 13:37:09 | 0/21/2014 13:43:09 i ntos

Sort v

Station Name —
Distance




System Action: Displays selected event hypothesis i) deora_
(preferred hypothesis for selected event) O —

ﬁﬂ E Hﬂi I wi |E a#ﬁia !iiﬁ ataaé&#ﬂ#,deplh; HH4# Ume $E/8E/ 488 BH 5 BH 488 mag: # 488 version: ALT-5 M AL2 Preferred ©) (™
Buttons to operate on all wavetorms / aetections || Select template I to op on waveform / detection ' Buttons to invoke automatic processing 0
- wil [al

L:.I.!J.-liiﬁ A i ."lhlhlfluﬂlhllulI‘.“a.lrl.l'i_ “..ll |l.iLu‘JI hLLLJIi 1] 1 l'..l]'nl.k iLIif.J|I;\'.-..1.1| .L, In..x.lrh-.ilﬁ AL -l.hll 1 AL T AT

05-5.0 Hz, order 3, zero phase

unfiltered

unfiltered

N R S

unfiltered

unfiltered

DBIC
7418

234.49
D g
L L T T LT Tt U T L o e e o L S ) L ) LU O o8
- _;larttime‘ 01/21/2014 13:25:09 [?14‘21!’2014 13:37:09 lg1.’21f2014 13:43:09 anits: minutn-a t2-t1 = 00:06:00
ort v

Station Name — IC q
Distance I

Butterworth 0.5-5.0 Hz, order 3, zero phase

F-------1------HF‘
__é :
iy Ay




System Action: Displays selected event hypothesis i) it
(preferred hypothesis for selected event) O T —

10—

FCRY
1222 Add Mask

>

-10 Modify Mask
10

‘_

*IG
4986
186.16
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1 1 H sgtnigi:a
User Action: Selects one of the following actions!® ..

e .Invokes Subflow - Refines Event |

Acion Artion (Anatyd) {yibem Rrspomme

,7a) Determines Waveform Data Quality
4 .
»° b) Enhances Signals
Perfarms selecied action , .
7’ c) Detects Signals
e d) Measures Signal Features
e) Refines Event Location
f) Refines Event Magnitude

= Enatieatnd wwnnt i being refied

T g) Evaluates Moment Tensor
i o i h) Compares Events
e e e i) Provides Analyst Feedback
— j) Saves event hypothesis
S k) Adds a comment to the event hypothesis
T — ) Marks the event hypothesis as the
R preferred event hypothesis for this stage
E— m) Rejects event
e n) Marks event as reference event
e 0) Saves signal detection template for this
\ event
S — *.  Pp) Creates a copy of this event

“. Q) Views additional waveforms
S

sefirngT




User Action: Determines Waveform Data Quality UC T =

Invokes Use Case - Determines Waveform Data Quality |

Sﬁﬁﬁﬁ‘m J eventid ####4, lot/lon: #4448/ k#84 depth B84.4, Ume: #4/8E/ R84 S8 84 84 448, mag: # #48, version: AL1-5 B AL2 Preferred *) (™

Buttons to operate on all waveforms / detections | Select lemplate

10—

Buttons to operate on selected waveferm / detection Buttens to invoke automatic processing FAN

PLCA i ¥ e i ¥ La SR LAL 1 U Lt O A s | 1l
a01 WAL 9 | ¥ I 1 1] WSSt ] | ¥ 'l | | ! L
35385

4 0 unfiltered

unfiltered

e ~

unfiltered

SNAA Al
53.55 I f
27901

b w0— unfiltered

] |l. |q I( |l |» Iw |1i Iw. |u |l.ﬂ Iu I;q 26 26 I:o I:u |:u 38 Ix 40 Iq: Iu 46 48 Im |52 Is |saz I'n
start time: 01/21/2014 13:25:.09 01/21/2014 13:37:09 01/21/2014 13:43:09 t2-t1 = 00:06:00
1 units: minutes [£]=)
Sort _‘ v
- IC

Station Name —
Distance




User Action: Enhances Signals UC

i
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Invokes Use Case - Enhances Signals |

J

m event id #8888 lotflon B85 8448 depth #8858 time B8/33/3882 58 88 88 4858 mag & 888 version ALLS

M AL2 Prefarred "} (_'

Buttons to operate on all waveforme / delec tions Ir Buttons o operate on selected woveform / detection Buttons to invoke aufomatic precessing &
ml_ ' . w1 s 0 : . . " I =[N 1 7] (N |.I|JI Li . T ' ]
| Events '*Filtnra \ Beams* Y Location Magnitudn‘ Compare with Past Ewants_\
'Y

Events to Wor e

id lat lon depth time mag region [descriptor]  |worked by stage active analyst|EQM conflict
Hegd 224 #&88 f.2:2.2. HB/ER/BEGE SR GRBE HGH f.2:2.2. 1494 4 1494 4 KEXX KXKX # 48

|~ HH# HEHE 5.3 22 HE/GR/GHGR SR A #8888 g2 KEXX KEXX KXHX KEXXX #48




User Action: Detects Sighals UC
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Invokes Use Case - Detects Signals \
J

Invokes Use Case - Measures Signal Features

S ext

event id ##&#48 lot/lon: #E48 4484 depth: #84.8 Ume: #4785/ HHEE B8 8038 448 mag: #.#448 version: ALT-S

M AL2 Preferred *) (™

Buttons to operate on oll waveforms / detections | Select template |

Buttons to operate on

waveform / d d

Buttons to invoke automatic processing

01—
PLCA !
9,01 i

35385

Add Mask

Medify Mask
Mask Info

: B o

SNAA il 4l |
5355 : { Al
27901

10—
U 3 |+ le & |w
start time: 01/21/2014 13:25:.09

Ts

Sort

K

[ =

|
01/21/2014 13:37:09 0
gl

Jes |ez Jes %
1/21/2014 13:43:09

unfiltered

unfiltered

units: minutes [£]=]

unfiltered

unfiltered

Butterworth 0.5-5.0 Hz, order 3, zero phase

5 |ss |sa
t2-t1 = 00:06:00

Station Name

Distance




User Actions

= Refines Event
Location UC

= Refines Event
Magnitude UC

= Compares Events UC
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\.
Invokes Use Case - Refines Event Location |
/

‘Invokes Use Case - Refines Event Magnitude |
> - .
. Invokes Use Case - Compares Events |
- S

_[Events {Fitero YBeame® YL ocatior yMagnitude

Events to Work
id lat lon depth time mag
HERH HEHE o224 HERYE HEBE/HEHE B SR B 408 HEHE

~#aas  |anss

HE/BRIBERE SRS RA HHE

HEgH Hedy #idy HEdH HE/REIRERE SR SR RE HHE Hedy




User Actions rh) pe

= (QOpen Previous Version

File Edit View Event Woveform Location Help ALZ - cjyoung Q)

<Event=> <Waveform=>

Save Decorvolve Instrument
Provide Analyst Feedback

Reject Event

l Open Previous Version

Mark a; Reference Event
s )
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User Actions rh) pe
Qvoke Use Case - Provide Analyst Feedbackj

= Provides Analyst Feedback UC ‘ejmmm
= Rejects event

File Edit View Event Woveform Location Help ALZ - cjyoung @
<Event>

Save .

Provide Analyst Feedoack |

Reject Event I

Open Previous Version
s

Write Event Info to Operations Log
Make a Copy of this Event




User Actions L
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CMar&s event as reference event]

File Edit View Event Waveform Location Help ALZ - cjyoung
<Event> <Waveform=

Save Deconvolve Instrument

Provide Analyst Feedback

Reject Event

Open Previous Version

| Mark as Reference Event
Save Signal Detection Template
Write Event Info to O ions L




User Actions rh) teima
CSaves signal detection template for this event]

AL2 - ¢cjyoung O

File Edit View Ewvent Waveforrm Location Help

<Waveform=
Decorvolve Instrument

<Event>
Save
Provide Analyst Feedback
Reject Event

Open Previous Version
Mark as Reference Event
| St io | Save atemplate representing the curenty selecled signalceteclions
Write Event Info to Operations Log
Make a Copy of this Event




= This is how the user saves the current event hypothesis (not the

User Action: Saves event hypothesis
()

i
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Saves event hypothesis |

J

Saves the current event hypothesis and all related information, including

new derived waveforms that contain associated signal detections

Saves a new version and starts a new session (clear session stack, create
a new working copy/version of the event hypothesis). Until the Analyst
reviews the event, it stays in the “Events to Work” list

unassociated detections)

event id: ##&#44 lat/lon: ###8/#44# depth: ##4.#, time:

Buttons to pperate on all waveforms / detections

Select template

File Edit View Ewvent

<Event>

Save

Provide Analyst Feedback

Reject Event

Open Previous Version

Mark as Reference Event

Save Signal Detection Template
Write Event Info to Operations Log
Make a Copy of this Event

Waveform




User Action: Saves event hypothesis @z

Save Event Hypothesis

v Mo new incoming data
¥ Inconsistent data
Origins beams target out of date location
v Mo conflicts with other Analysts
v Preferred event hypothesis set for this event
v This event's signal detections are not shared by another event in this stage

[ Sove “Ftwimd”ﬁr@




User Action: Adds a comment to the event

hypothesis

Events \Fiters {Beams* {Location | Magnitude | Compare with Past Events\
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‘a Y
.Adds a comment to the event hypothesisj

Events to Work

H#RE

f.2: 229

id [lat lon |depth
#uns  |wnns HHERH HhAH

Falii it #4484 #4848 #uss

#4488 #aas #ua8 HiHH

#ans #4448 #4848 HuHH

time
HRIBRBHBE SR RRAE HES

HREIBR BB SR BB HE B0

HEBR/BEEE RR BRBH HEH
HE/BEBHEE HEBRAE BES

HE/BA/RABE BB AR BE AR

region [descriptor]

[,

#aan #aus #aas Hhas

HigH f.3 223 £33 3 HudE

HE/RE/HEER SR EFHE HEE

BHEBH/BEEE BR BR B HEH

Reviewed Events

| worked by

XXXX

XEXX

|stoge
XXXX

XXXX

|active analyst|EQM

id fat  [len  [depth [time mag  |region [deseriptor] stage |octive analysl|[EQM
Hites |seas £.2 2.8 HEHY HEIBBIBEER SR BR AR SEE HEHE KXXX XXXEX
BUER |BEEH FERH RERH HBE/ERIGHER ARG BB HE HES BERE XXXX XXXX

Comments

fward 01/19/2013, 14:12:00

PR E—

auto_post_all 1 01/18/2042 04:58:12 AUTO_POS AL1-11
Associated signal detections for late-arriving data. ¥ ritn-defining

cjyoung 01/18/2012 05:02:02 AL1-2

Improving focation by adding late-arriving data

Analysis




User Action: Marks the event hypothesis as the (i) &
preferred event hypothesis for this stage

= n) Marks the event hypothesis as the
M AL2 Preferred %) (™ preferred event hypothesis for this stage

ot

= There should be at least one and only one preferred event hypothesis for
an event per processing stage.

= This check box is selected by default when the Analyst opens the current
preferred event hypothesis.

= |f the preferred event hypothesis check box is checked when the event
hypothesis is saved, the saved event hypothesis is the preferred for the
event for the current processing stage.

= The Analyst can open a previous event hypothesis version (e.g. through
Open Previous Version menu) and mark that event hypothesis as
preferred. O ALzPreferred

= |f the Analyst deselects the check box and saves, the currently preferred
event hypothesis will not change. This is to ensure that there is always a
preferred event hypothesis.
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User Action: Creates a copy of this event® .

CCreates a copy of this eventj

File Edit View Event
<Event>
Save
Provide Analyst Feedback
Reject Event

Open Previous Version

Mark os Reference Event

Save Signal Detection Template

Write Event Info to Operations Log

Waveform

Make a Copy of this Event I

Location Help

AL2 - cjyoung @

=Waveform=>
Deconvelve Instrument




Signal Detection List ) .

= This list is synced with displays related to refining an event

= Portions of this list will be available elsewhere (e.g. portions related to
location will be in the Refines Event Location tab)

|Signal Detection List \

Event Hypothesis

event id event hypothesis id  time lat lon depth sdobs ndef mb ms grname smajax sminax strike sdepth stime  conf
sans  puany BRIBRIBHEE SEREHHBEE  GRRE BEEE SREE SREE ARSE HERE BEEE JOO(X  BRES  HERE  AEES HERE  BRES anes
Show Signal Detections with | All _|v Phases
Associated First P
sta channel [phase [travel ti| Location Defining fnedef [az per fk-az |res ozdef |fk-dis |distRes |eve-dis |slofdef |slow magdef [mb ms snr qual |id
) xxxx |xxxx  |xxxx [#z#2 |All Defining 7 (S)  |sses (sass |sses |ssss | (A) |asss |ssse  |ssss | [0 (S) |#sss |XXXX  |ssss |ssss [ssss (ssss |sass
Non-Defining SP
XXX |XXXX |#2as Lp 9 7 (S)  |ssss (ssss |sses |sess | [E] (S)|ssss |sass  |ssss | B (S) |#sss |XXXX  |#sss |sses |ssss (ssss |sess
XXXX  |xxxx [#### |Noise 7 (S) |#ees (ssss |sses |sess | [0 (S)|#sss |ssss  |ssss | [] (S) |#sss |XXXX  |#sss |esee |ssss (ssss |ness
xxxX_ |xxxx |ssss |Infrasonic 1 (A) |#ass |asas |ssss |ssse | O (s lasss |sease  lasss | 17(s) |eass oo |ssss [sase [asss (sses |asas
|Hydroacoustic \h’
V2] 2222 |XXXX  |XXXX |#ess T (S) |#mes |asss |ssss |ssss | OF (S)|eses |ssse  |ssss | BF (S) |#ese |XXXX  |ssss (sses [ssss |sess |ssss
| XXX |Xxxx |esss sann [](S) |#ases |ssse |ssss (ssee | ] (S)|ssss |sses  |ssss | [ (S) |#ess [XXXX  |#sse [ssss [sses |seex |ssss
MM XXX |XXXX |##ss |uaa M (S) |#sss |ssss |ssss |ssss | (S)|ssss |ssss  |ssss | M4 (S) |#sss |XXXX  |#sss |ssss (ssss (ssss |sass
[X] BBBE |XXXX |XXXX . & |ssss (asss |ssss | 0 (S)|eass (asss  |ssss | 7 (S) |#s88 |XXXX  |#ss8 [ssss |ssss |sses |ssss
Data for the same station

Unassociated

sta channel |phase |travel time |travel time res |timedef |az per fk-oz |res azdef |fk-dis |distRes |eve-dis |slofdef |slow magdef |mb ms snr qual |id

=] Xxxx [xxxx KEXK  |#ass #i8e [0 (S) |#sss |#sss |sses (sass ([ (S) |sass |ssss saas [0 (3) [asss [xxxx #RER |BARE (GRS (8888 |hans
KHAK KXXK  |#ass #ass [0 (S) |#ass |ssss |ssss |sass | (S) |ssss |ssas L2 El(S) |#sss |XxXX S48 BB |H388 8888 |sass
XAXX XAXX |#sss #ass O (s) #a88 |S888 |sass (seas |[] (5) [#ass |(ssas sans [ (5) [asss |XXXX HREE |BREE |S848 (B8R (Bass




Session stack )

= User can select to move 8 [Locate (Loc 989)
. 7 |Retime SD 456
to a given state (as
opposed to manually

6 |Locate {Loc 988)

5 |Set S0 456 defining = true

Steppl ng fO rwa rd / 4 |Locate (Loc 987)
backward th rOUgh 3 |Associate SD 456 to EH 123
Sta Ck) 2 |Create signal detection (SD 456)

1 |Open Event Hypothesis [EH 123)

= Stack clears when event
hypothesis is saved
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Notes

= Please see the Analyzes Event UIS for more information about
how the system supports more than one Analyst analyzing an
event at the same time.

= For associated signal detections, derived waveforms are

saved with the current event hypothesis. For unassociated
signal detections, derived waveforms can be saved at any

time.




Open Issues ) i,

= These storyboards do not currently address the display of
hydroacoustic and infrasound data.




