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Agenda

o Overview
o Solutions
o Ql

e a classification system
« a system used for verifying and exploring the classification

- Q2: a narrative visualization creation system
- Q3: a map with trajectory
- Q4: summarized by human

e Conclusion
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Overview: data

* Microblog messages

* date
* author text sequences with timestamp
* message

* |ocation(optional)

e (Call center data

* date, |
* message spatiotemporal data
* J|ocation

232V S



Overview: questions

e Organize, understand and summarize the content of messages from a
retrospective perspective

- Q1: classify messages and identify the feature of each class
- Q2: analyze the evolution of the level of the risk

« Compare the differences between the retrospective analysis and real-
time analysis in terms of decision making and visualization solution

- Q3: determine a dispatch location for first responders
- Q4: compare the previous and current solution
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Overview: questions

Q1: classify messages and identify the feature of each class

Q2: analyze the evolution of the level of the risk

Q3: determine a dispatch location for first responders

Q4: compare the previous and current solution
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Q1: classify messages according to
their content and to identify the
features of each class
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First system: classify messages

top keywords

top authors

top tags

messages of an instance

Time #Msg S Word Time #Post | #Be Relayed| S Author Time #Msg | S Tag S|C Message Q O 34
— fi — . K th — @ | kil Thinking should become your capital asset, no matter whatever ups and
@ fire © | kronosQuo | abila o downs you come across in your life. #POKRally #HI O
— @ police — ® Cevwah4kvah — @ pok RT @MindOfKronos Ugh, these POKers are anooying! #POK #gowaway 0
\ abﬂa- @ | megaMan & abilapost ® RT @CentralBulletin POK rally today in Abila City Park concerns of violence 0
—— avg pos&,glme — @ AbilaPost e @ kronosstar and heavy police presence #Abila #CentralBulletin
RT @CentralBulletin POK rally today in Abila City Park concerns of violence
== @) rally = @ roxK — @ hi ® and heavy police presence #Abila #CentralBulletin O
® dancing ® Homelandilluming ® rally RT @ourcountryourrights Sylvia Marek opens with welcoming remarks. 0
- #POK
g @ building @ truccotrucco + @ grammar ® POK rally to start in Abila Citv Park. POK leader Sylvia Marek to open with 0
subjective ., .. o speedy HInINeWs e
® people bj. t. —> B FriendsOfkronos > tag I Suu_bj-?gtlve Io_r QPJQFEIVQZ:tar #POKRally 0
‘e @ op VS 0 jec ive @ choconibbs . @ pokrally
® S ® POK trying to give an aura of cred - while kidnapping, extorting 0
—t— report —— KronosStar —— centralbulletin
: . i . Y RT @AbilaPost Special guest Dr. Audrey McConnel Newman will be
@ dolphin @ roger_roger @ apd o speaking along with Lucio Jakab and Professor Lorenzo Di Stefano O
undone. #POKRally #HI
i @ resident r @ braind48 T @ intnews Prof Di Stefano should lose his job #POK #terrorsympathizer 0
= =
Keyword Co-occurrence Network Author Relay Metwork . Tag Co-occurrence Network | <
—t—ta L S . classification tree
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First system: classify messages

top keywords

top authors

top tags

messages of an instance

Time #Msg S Word Time #Post | #Be Relayed| S Author Time #Msg | S Tag S|C author: megaMan Q O 0
— O fire —— osQuoth ——— @ abila ® Run - don't walk across driveway into Gelato #almostcreamedbyvan 0
—— @ police e CleWvah4Evah — @ pok Yeah van -- can't exit the backway at Gelato. And now the cops got him! 0

@ abia OI L I @ abilapost Better than expected - cops block van at Gelato. Moving to get a better 0
—— @ pok — @ AbilaPost —— @ kronosstar view.
So van tried a t-turn to exit; cop blocked him off; van and cop doors open
——— @) rally —.—— @ PoK —— @ hi o #troubleatgelato O
® dancing ® Homelandillumin: ® rally ® shot! moving behind mailbox peeking #troubleatgelato 0
¥ @ building < @ | truccotrucco + ® grammar @ben bullets can't go thru mailbox! #thanks4nothing 0
D people @ FriendsOfkronos D tag ® Black van faces off two cop cars, shots fired, people undercover, not 0
n @ cop . @ choconibbs . @ pokrally moving until its under control #troubleatgelato
® @ben @george Can't see whos in the van yet, one cop 0
—— w report —— @ KronosStar ——— @ centralbulletin
?#
: @ dolphin ', ® roger roger L @ apd cop down? #troubleatgelato 0O
— @ van —— @ BlueVelvet — e O dancingdolphi ® Still can't tell - keeping my head down #troubleatgelato 0
¥ @ resident v @ brain44g H @ intnews ® van guys behind their doors, cops too #troubleatgelato 0
Keyword Co-occurrence Network \‘_’ Author Relay Metwork . \‘_J' Tag Co-occurrence Network \i
s 00 .
@ Nz = o.' .....o..io ®e .
o ® ® [ ] n : ..... s ® °® .. ®
P e : o nl/gthne e * " ; @ @
ey o g* %% gt e 9@ °
e o ® oo ° ® ® sroot 0
« ® 50 4 .« %s0 "0% °. ° ® %35 o
o @ ® ® . ........ '... ‘. e 0 ® ®
o ° e X b .
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Mapping between authors and classes

author example messages class
Success is walking from failure to failure with no loss of enthusiasm.
#POKRally #HI
KronosQuothe O omosstar #POKRaly e never ed enyining new — chicken soup

The only person you are destined to become is the person you decide to
be. #KronosStar #POKRally

| want a job 80% mental 30% fiscal #POK #Rally #Grammar

Clevvah4Evah. @ oure the penultimate girlfriend! #POK #Rally #Grammar —— nonsense Junk

You got low self coincidence #POK #Rally #Grammar

POK rally set to take place in Abila City Park - POK leader Sylvia Marek has
begun with opening remarks #AbilaPost

Concerns of violence surround POK rally today heavy police presence

AbilaPoste——e.; i o — media

#AFPD has closed Egeou 5t between Parla 5t & Pilau 5t due to POK rally
#AbilaPost

V(S



Mapping between authors and classes

V(S

author class
KronosQuothe- +chicken soup
Clevvah4Evahe *nonsense junk
witness reports
truccotruccoe—
AbilaPost
KronosStare media

CentralBulletin



Build a classification tree
authors with

inner nodes: classes messages

root

O
O
00000000000

1. create a new class
2. assign an author’ messages to an class
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A built classification tree

After labeling the top 30 authors, 95% of messages are assigned.

ewitness reports 545\

media 914
event related 1639 #— o pok opponents 149

\lp{]k supporters 31)

root 3308 -
e chicken soup 1265

nonsense junk 182
event unrelated T669 o= typical chatter 7

advertisement 215
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Network of instances

Time #M S Word Time #Post | #Be Relayed | S Author Time #M S| C author: trollingsnark Q D I:I
59 B 59 g
— .- —_— o0 Hello, all. How is your evening going in our island "paradise"? 0
A { : #abilaparadise
_.._. o _ _'_ +. \‘ d |Sttﬁ||bUFt€|0n)tundeﬂ nobody seems to care #apathetic 0
. .- : . creﬁtﬁﬂhﬁ'l@ﬁ%\% the government to ""save™ you from the ""fire""!
@ (]
— oponll - = g
| ._ : ' o0 THere we go! Bring out the instruments of governmental oppression. 0
——— ——— —
| o _ e ] o0 ‘ Wouldn't be surprised if this is just to distract us from the POK rally. 0
—"— .- —"’— —— oe Did someone just tweet for help? Obviously an actor #falseflag 0
. ol N labeled class
long until bullets begin flying? #waitforit
: | = - ! . . ow g g ying D
—f  oNEEEN - sublecive ——
T ® _ VS objective - 'Y Yes searched for their own protection. What or who are they really looking 0
— - —— for?
L .- : ' oe Srsly!? Did the government make a helpless victim bot? They expect us to O
. i | buy this? #noway
— ._ — —— Y ) Find anything yet? Political enemies? Bribe money? 0
T ._ | | o @|r_||r|| Off_ c?urlse there's nothing on the residents. THere has to be residents 0
- in e TIrsT nlars
Keyword Co-occurrence Network A Author Relay Network Tag Co-occurrence Network
yw \f_ y . ® K witness reports 545
L] .
o' 2 s e 00 ..o o "oe ®e of event related media 914
RN 1 e T 2etelt . o 70 J - pok opponents 149
e o . o0, ® o .
P ° : St e @ ® L pok supporters 31
L
<X ... izag ¢ K ‘oo ...- . .'.. ® root 3308
Y SN %0’ '.:. S, o ceo® ¢ chicken soup 1265
o ."a °.: . : p event unrelated nonsense junk 182
¢ . oefe e . . - typical chatter 7
o, * :. advertisement 215




Network of instances: three main events

Keyword Co-occurrence Network »

fire event —

hostage event
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Second system

the first system

Time #Msg | S Word | Time #Post | #Be Relayed | S Author Time #Msg | S Tag S | C | author: trollingsnark Q m] ‘ O ’
- - [ Hello, all. How is your evening going in our island *paradise™?
o i © [kronosQuoth | OEENNN (o0 ot o
—— oy —— o [GevanaEa <ok W @ Lookat that another fire and nobody seems o care #apatheti o
‘ ‘0 - 2 _ = L] - @ @ Huthut hut! Here comes the goverment to *“save" you from the ""fire"!
N opmmE ommmm - o °° 5
3 THere we go! Bring out the instrui its of PP
— 7 ofFN ofilm °° =
o ol —— @ [Homelandillumint o BN @ Wouldn't be surprised if thisis just o distract us from the POK rally. o
—— O buiding - 0 fiestvees | -  grammar @ Did someone jut tweet for help? Obviously an actor #faleflag o

classified
messages

the second system

20:26 '21:00

. witness reports
B media
. pok opponents
) pok supporters
. chicken soup
nonsense junk
. advertisement
| typical chatter

[0 uplabeled

7 i flving? #waitfori
‘ ‘0 = » @ @ Howlong until bulets begin flying? #waitforit o
E— _ ol PSP fVersysearched for their own protection. What or who are they really looking [
@ 575ly22 Did the government make a helpless victim bot? They expect us to ()
buy this? #noway
@ @ Find anything yet? Political enemnies? Bribe money? o
[ @HI Of course there's nothing on the residents. THere has to be residents (m]
in the firct nlace
‘e witness reports 545
event related 1639 e—= ©media 914
- -®pok opponents 149
-®pok supporters 31
root 3308 e—

‘@ chicken soup 1265

‘@nonsense junk 182
typical chatter 7
advertisement 215

event_unrelated 1669 o—=

V(S

' B message num: 482

avg relay num: 0.25

lalk weve
screaming  na  Making  peqqiiater
setviolent  pear ©Wironmental B
oh siivia  jakah dude warm

heading stay
\an Gmmy s
cop X
ool
like g“v he looked

yelling  activist outside
gon us stefano
welcome fighting lot woman
realy  black omy einstein
[ sl

crucial

top authors top tags

check the reliability of the classification

identify features of each class



Second system

message map

Ce

: \
. witness reports |
: I st
- media I 2 . 3
o & ‘h

- pok opponents :
- pok supporters ||
. chicken soup :

~ nonsense junk 1

| [0 uplabeled 1
N U
=" T - -'
S8e, T8N
L) ?:#

XC® |

feature checker

~ |B@ message num: 482

avg relay num: 0.25 ‘

clothes exit collection

dr folk lalk weve
screaming  ma  faling  peygtister
gelviolent pear °emvironmental o albert
oh syivia  jakab dude i
van e o
- cop newman  preak
view getting

wth look
like gu“ he Tooked
yelling  activist outside

gon us stefane
welcome  fighting lot woman
realy hlack o einstein
tell wi ;
hiding  shoot  saw e
head

top authors i top tags
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Three steps to create the message map

messages msg vectors message map @ message map
@ ‘ overlap .0.
vectorization | msgt projection removal % o
" | msg2 ” @ : direct (; .. 800
TE-IDF t-SNE “ orce-directe o
msg3 algorithm

V(S



Second system

message map feature checker

= I. message num: 482 avg relay num: 0.25 ‘

. witness reports
- media i & o
@ ook opponents .f%; g:-:":?":%f 3 sk

XC® |

clothes exit collection

0 ok support w ™ s ey
pok supporters 33¢ 2 .. ) screaming  ma = neuotiator
_ ...-:’ 2 N setviolent pear CGWVironmental L., albert
. chicken soup : s f s sylui i warm
- ’f -.- c.'?.:: I'.. oh a lﬂlﬂn IIIIIIIE
| nonsense junk 1% apaatiziy heading stay
. K "z-é:"l' : ':"". . e g ot van tifmy I
; ‘,¢'§' B b g A oroi nis
- advertisement “@s. &ﬁ' S " newman  break
u % cop b
8% view getting

o
gﬁ::

B typical chatter St
P e @'&’ " ke guy

-#.Q],abeled ﬁ::: s yelling  activist  outside
Y .E‘a:‘o u\? gon us stefano
%{‘ 2 & W e e welcome  fighting lot  woman
) % « . %;E{::& ready mlhlanln " sl;llll! ﬂmm i
£) 3050 Mttty .-g"",-'_,::' " il "
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o8
-c’?'-q%,. s,
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%
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Interactive lens

message map

- witness reports o200

. media N N : :

- pok opponents - 'ﬁ?‘:’.}}ﬁé '§

. pok supporters f::@: '-':. .

- chicken soup -"". g'.. g?s.z ;. X e
nonsense junk an ;;?- ‘-'-'.:.'.":-.:..=. o

-adverﬁsement %%‘gg '%ﬁ R ?5::';&:’:-’:. oy ._g.’,’. a::’?;:‘.gﬁ:
- typical chatter :.%’é%} n:% oo
-#ﬁplabeled L

<

g 4
}'i% 4

e K2
B (Steninets®™ oo

2% T
é%é * theea B
o

e e O Y oo oo

XCH

feature checker

avg relay num: 0.25 |

0

clothes enit collection

dr folk talk weve
secreaming  na  laking  peugtiagor
gelviolent pegr SMVirommental .. albert
oh sylvia  jakah dude N
van heading ~ StY
timmy nls
o cop newman  break
view getiiny

wth look
like g““ he looked
yelling  activist outside

et us stefano
welcome _ fighting It woman
reatdy black ﬂl:ll!l einstein
tell wis! i
hifing  Shoot saw crucial
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Find messages of the three main events

message map

1 1953

= 2h 200 i I. message num: 482 avg relay num: 0.25

a N S — 1. Iabel the Circled messages as
rally event O [mmacmene oo iliSnene_na1. T
training data

"iros 740 Mgz Ligias z

. witness reports

- media

x clothes exit collection

- pok opponents .
- pOk supporters fl re eve nt sereaming - na o ta“l:;l Ileﬂlllitie::
B <hicken soup getviolent m ﬂ'"i“:“':““ml i albert
o F] akal warm
il hostage event e ':..:ﬁl::: an , . e
.advertisement' - cu" newman hrzasli 2. traln a I I |UItI_C|aSS CIaSSIerr

. like g“v he lllllllllmluad

yelling  activist outside
gon us stefano
welcome  fighting lot woman
reaily black  omg einstein

3. apply the classifier to the
event-related messages

‘m é

top authors top tags

rally event

event-related
messages

fire event

.
.
ot
3o
.
P -
c.:.

.c
\ '..'.-

hostage event

) Y

atgelato
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Features of a class

message map feature checker
- _~ humber of messages

g ™~ forwarded times pre message

‘70 1740 azts Higas 1 e B ! 2100 i I. message num: 482 avg relay num: 0.25

. witness reports

- media

XCP

B0 ok opporents ol T distribution of messages over
- pok supporters o sereaming na emimnn::llll;: neyofiator
. 5 ) getviolent |y i albert 4
. chicken Séup .‘,3::.::‘ S - s:hna!a jakah I!l:lill:} SI::!Ia:rm t I m e
! nonserI]se junk =§§§. ::,0:.:'.:..'.-'3":{": - “an I:Ipni::::g &
. advertisement -;:..:-,.. 2 E.'-.-'.:. ) cu“ nlmllla:emnl;reak . f d
| typical chatter ,o:";fi'.'-i. o::'.-."..::: m g“v look e at u re WO r S
(00 uplabeled i s like gy LB fookerl _
ggg;lﬂ sl o '5:.‘-'-:.:‘. - yelling  gcrivist  Ouiside
ad,2 % : welcome ﬁgmingus mm‘. woman
reaiy hiack _l:lm!l einstein
i llini:“ i m":ls s crucial

sentiment distribution
(positive VS neutral VS negative)
subjectivity

(subjective VS objective)

‘m

top authors

lectibles
eland

e

top tags

— top authors and tags involved

alore

atgelato




Differences between witness reports and media

forwarded times
- message num: 377  avg relay num: - message num: avg relay numd
N/ e pre message
_ ) .-I alltas.

[ — Illlllll__--l. l-._ __ m -~
ety | niured Iat I
win  Woman )
getviolent  wish GL'::L | M::'rlm oursie
h oh
lot talk
e ke kg Uude
neyotiator cn“ ur’:li"
nls. u jakah ire i :
| kal;lmst !I “ .ssleianomm besun  arrived report
screanting van sylia  fighting official apd - scene Im?mls:,w
 yellire ewman . firefigner ~ UMIL  apartment
collection ~  gon pe environme: ntal matey ; resident
albert  getting _timmy _heading wrapned evacualion  paramedic serious
. shoot  welcome  view :Innl[ eit ||| iresten "'“:::‘:ml 3";;;'”' near .
folk oo w suspect 5 evacuated d
witness reports B e et media

I { | &
l =
S g -
X = -
3 &
w




Q2: analyze the evolution of the level
of the risk to the public and consider
the potential consequences of the
situation and the number of people
affected
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Unit events

Main events Example of unit events desired unit events:
* clear semantics

Sylvia welcomed the crowd * appropriate granularity
rally event

Roughly 1200 people extract by algor|# Adb!

Lucio Jakab gave a speech

fire event

uman Y 4
Y _,;l/ I_f..-:
' § o ) r ".r.i.'_ .
4 l

* reasoning | W
Cops were leaving e agssessment S

hostage event Viktor-E performed ‘River soldiers’
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Third system

the third system
the second system

2013

Yir.0s57 Yi7.35:00 Yis 018 Yia:s6:53 Viezst

T T o r— o T I — T
s 740 1813 a4 ) 5 @z 2o B message num: 482 avg relay num: 0.25
- &

70
@ vitness reports Q II m e S S a e S Of

i A—
00 media o 7 T ; ; -

17:06:58~ 17:39:00 17:39:00~ 18:10:18 18:10:18 - 18:56:53 18:56:53 ~19:19:58 R
@ 5ok opponents b clothes et collection oty " promp— — [ T P —
ﬂ folkk talk weve set "N seeaking neosle e W moconnen B o vikore  cicle -

.pok supporters o 1aking  pegotiator opening , ™" strong _ providing inabilty hesites e orowd  speaker e
sereaming  ma i g = leader mecomner St comoration | movin i end ual Wi ol sanen
getviolent  pegr CGMVironmental albert concern lucio suest iing begin - . scene  getviolent  sw

hick r im begun Tiver prof education real ol calmer  missing ge
chicken soup & syia jakal dude warm surround 6 eected fense o over g oc hour thanks . ng st
; . scare
nonsense junk heating stay :"’ﬁ;'k"" hﬂllv ,,,.d.a.!?h Deaceful i nﬁmmm sia Glllllilel'ﬁ
- remar ! excess i k an
ot van timmy pls violence m’a ] estimate €S5S oy siccess SOSN8 nonsitle spired _ radical Temain vjgjjant
.advemsgment Gun newman  hreak ia ~ marek Bk souer et audrey  come  american ™ !
. . [ ]
: view gelting (B Fox raly progess 5]
| typical chatter “
ol wth like he Innhlnnke " {17 Number of POK rally participants and police:
velling  activist  ouside & B ety o ghee
gon us s O others &)
welcome fighting woman
fnet m“mau llir:II:“!I cinstein
erucial
hiding shoot saw
nead expected todrawover 1000 | Luco Jakab continued her
people
over 900 people gathered s
mumbers wers groving roughly 1200 people
e e
PoK Rally started, syhia . i Vidor £ continued to
welcomed the rowe anthusissically continuet the spesch thespeach crowe s cheaing | perform for an hour cops were lening
1m0z b a0z 19:46
T7i00 e e e3n T a5 15
neutral POK Rally warmed up audience was i s Victor-£ Sylvia made a speech of | no violence found, police
cops were gathered checring | isspesch spocch performed | thanks remained vigiant
e, “Rivr sldiers* | Vikor £ “stand up speak 013
Lucio Jakab began her performed "Big up people gone, rally was
122 ellow Taxi breaking up
sudience chesred
e
H peacetulso
top authors top tags
EE = #
audince cheei Roas oS POK Rally e cosisosins
o skt connoes ar ol audance s chesi o ped “sond up 9
_ - orpec o e oo 2 o Cantnued D S g made  speschof ks
s € performed Fiver sodiers” T “Lorenzo DiStefeno continusd the speech
[Grevcatcal ecuvie: [ — Lk
-eland .- Vitr& continue o pefom foran hour
ftence foun, plce remaind vigiank
vl s, S lcomed the cromd

K sty varmed up

cops were leving

ops were gathersd
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Third system

' 1708

'17:56 "1g13 '1e:30

"19:03 "19:20 1936 '1a:53

208 0 '20:26

20:13

Tiz06:57

16:58:00 ~ 17:06:58  ,”

Tie 1018

-
17:06:58 ~ 17:39:00 7

' 39: : 10: A
17:39: 00 ~ 18: 10: 18 ")

Tg:19:57

T8 56:53

. 10: : 56: A
18:10: 18 ~ 18: 56: 53 "

: 56: : 19: A
18:56: 53 ~ 19: 19: 58 "3

‘2100 ‘a6 2
. fire in dancing dolphin ¥
- hit, hostage and standoff

&) pokrally,

: 19: s 13: A
19:19: 58 ~ 20: 13: 53 ")

OK Rally started,
K Rally warmed up

cops were gathered

bver 900 p

over

peaceful so far

Sylvia welcomed the crowd

Viktor-E performed "River soldiers”

| <ople gathered, numbers were growing
Lucio Jakab began her speech

roughly 1200 people Viktor-E performed *Big Vellow Taxi
sudience cheered Road around POK Rally closed

Lucio Jakab continued
expected: '

h audience was cheering
audience responded enthusiastically

Lorenzo Di Stefano began his speech

Lorenzo Di Stefana continued the speech

crowd was cheering

Tctor-E pertd
Zomam continued the speech

wman began his speech

today egeon  surrounding addressin known speech saul dancin wrong _ ssue
set park speaking neogle e bum  mcgonnel  Saml W vikiore circle o
opening strong __  providing sustainahifity hestates d e crowd  speaker mAS gy 0OV
joni Dol
concern leader meconnel st quest sheen :ﬁm corporation moving r Beain end usual sai oile stanten
CI0 - distefano . education g real night calmer missing scene  gefviolent s
surround expected  epse river big talking prof doc hour ving trust
presence city : closed itchell ~ vellow _ thanks scared co
akah raly taxi w2 epncert 00
1fland: peaceiul stefano errori
remark [ ands flemand i i hand rising julial
i estimate __ 81CEss success  SCIENce . _ . remain 0 e
violence place attendance 53¢ usiness resnonsilile inspired radical voue vigilant gelatovalore
syvia marek nok solfier  street autrey come  american chieck /| s
- POK rally progess [
@ . Number of POK rally participants and police
© The rall here
N oI o R TR S SR, -
€9 ® & \o¥ > o
@
expected to draw over 1000 Lucio Jakab continued her
people speech
over 900 people gathered, 17:23
numbers were growing roughly 1200 people
1 9 17:26
POK Rally started, Sylvia audience responded Lorenzo Di Stefano Audrey Newmam continued Viktor-E continued to
welcomed the crowd enthusiastically continued the speech the speech crowd was cheering | perform for an hour cops were leaving
17: 02 17: 30 17: 42 18:02 ) 18:30 18:52 19: 46
17:00 17:27 17:38 17:49 18:14 18:45 18:57 1515
POK Rally warmed up Viktor-E audience was | Lorenzo Di Stefano began Audrey Newman began his Victor-E Sylvia made a speech of | no violence found, police
cops were gathered performed cheering his speech speech performed thanks remained vigilant
17:16 “River soldiers" | Viktor-E “stand up speak 20018
Lucio Jakab began her performed "Big up” people gone, rally was
speech .22 Yellow Taxi breaking up
audience cheered
17:24
peaceful so
far
19:17: 44 Q

ed “stand up speak up"
Sylvia made & speech of thanks

\Viktor-E continued to perform for an hour

no fiolence found, police remained vigilant

cops were leaving

V(S

System properties:

* top-down

human-led

narrative visualization
creation system

Steps:
e create unit events

assess the level of risk



Third system
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@ . Number of POK rally participants and police
9 @ & @ . T @ (0 e rally's posphere
@ @ L) others 2/
Lucio Jakab continued her
speech
17:23
roughly 1200 people
17:26
audience responded Lorenzo Di Stefano Audrey Newmam continued Viktor-E continued to
enthusiastically continued the speech the speech crowd was cheering | perform for an hour cops were leaving
17: 30 ) 17: 42 18:02 ) 18:30 18:52 19: 46
17: 00 |1:.27 17:38 17: 48 18:14 18:45 18:57 19:15
POK Rally warmed up Viktor-E audience was | Lorenzo Di Stefano began Audrey Newman began his Vietor-E Sylvia made a speech of | no vislence found, police
cops were gathered performed cheering his speech speech performed thanks remained vigilant
17:16 “River soldiers" | Viktor-E “stand up speak 20:13
Lucio Jakab began her performed "Big up” people gone, rally was
speech 122 Yellow Taxi breaking up
aydience cheered
17:24
peaceful so
19:17: 44
Q
roughly 1200 people Viktor-E performed “Big Yellow Taxi o
udience cheered Road around POK Rally closed rowd was cheering
Lucio Jakak continued h sudience was cheering ictor-E perforged “stand up speak up"
K audience responded enthusiastically Ewmam continued the speech Sylvis made a speech of thanks
Ewman began his speech
I Viktor-E performed "River soldiers' Lorenzo Di Stefano continued the speech
/ peaceful so far Lorenzo Di Stefano began his speech
|* buver 900 people gathered, numbers were growing = P
Lucic Jakab began her speech
\Viktor-E continued to perform for an hour
no violence found, police remained vigilant
{OK Rally started, Sylvia welcomed the crowd
K Rally warmed up
cops were leaving
cops were gathered
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Migration of the risk

=23 17-40 17: 56 18:13 18: 30 18: 46

Messages

|€ >| the risk was only from the rally event
17:00 18: 39
< ) the risk was concentrated
18- 39 19: 32 on the fire event
the risk coexisted in the fire event |« —]
and the hostage event 19: 32 21: 31
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Create small multiples
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19: 21
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Steps to create a unit event

10 '20:26 20:43 ' 21:00 '21:16 21
20:13
17:07: 06 17:39: 44 18:11: 55 18: 56: 44 19: 18: 47 @) fire in dancing dolphin £
d o )
it ko ot - ok RIS A - ¢ - Gonlie- ; '
* *
16:58:00 ~ 17:07:07 17:07:07 ~ 17:39:44 17:39: 44 ~ 18:11:55 7 18:11:55 ~ 18:56:45 7 18:56:45 ~ 19: 18:47 7 19:18: 47 ~ 20: 13:44 7
street egeou viktore knew
day place - - - - ad v shot
K I}i“ SIII'I'III.III-;:‘E Ilrﬂ'llléllllllgsedl'lmlﬂlms - 1each - sl'iﬂ;ilimm?ﬂlle emaln ™ st cominy I [ rising
park hegun tense excess qeling - science band gewiolent eaving
opening concern strony _ ewected tchEiano - calmer wih o
eayy  surround suest " jakah s o jomi newmaln.... congert cowd o -
- ) ucation sylvia ana nok
I “ se! I IlBal:eilll I“clnmcl:l)llllel ta di c"nﬁa::rn audrey sneak . I!ll:l:lllllll!ll hour th"allullkg“ ) yastech scared nsed
ﬂlﬁ'a e'resem:gm etE:lE 'I=n wer S1 d sustainability_ bi9 addressing rule InSI;II'BII sneech Closing missing  dancin " “yeiategaiore
1] .!l _river _ attendance hesilates  success  distefano radical_ rea wrong started
remark nok . soldier  estimate neonle raly moving bum youre mewre lorenzo
. pok rally process [~

#=VIS20207



Steps to create a unit event
PR N

! 21:00 '21:18

17: 07: 06 17:39: 44 18: 11: 55 19:18: 47
. Dr. Mewman is a Board Member of the Institution of Environmental D
Sciences
. Sylvia introduces Audrey Newman, internationally renown D
.8 : environmental scientist
. Dr. Mewman won the Rachel Carson Award in 2004 and the Goldman D
Environmental Prize in 1998
. Dr. Mewman is the author of 'Song of the Otters’ which won the 2001 D
Matural World Book Prize
. Dr. Newman has a PhD from the United States in ecological D
economics
16: 58: 00 ~ 17: 07: 07 " 17: 07: 07 ~ 17: 39: 44 " 17:39: 44 ~ 18: 11: 55 " 18: 11: 55 ~ 18: 56: 45 " 18: § ® RT @SaveQurWildlands Dr. Mewman wen the Rachel Carson Award i D
2004 and the Goldman Environmental Prize in 1998
d "Iace sireet cyeou come night . Dr. Nemfman believes education and community action are crucial to D
Ia“ = surrounding  providing wildlands 1each responsible speaker the envirenmental movement.
Blw save closed talki _ Sm3ingy r “s . Dr. Mewman says radicalism is to change the world to what it should D
park hegun tense encess demand  Crence hegin her 4 be #POK
u e“i“g concern st"'ng expected _ Stﬂ'allﬂsne en ® Dr. Newman was inspired by American Saul Alinsky author of ‘Rules D
surround guest iaka II husiness mitchell oni 0 n e a ul ) cone for Radicals
ea““ = II"" ve'lmu ucation Audrey Newman is an internationally known environmental activist. D
se! peaceful II“:“] i di cormoration audrey speak mcconnell Follow her at @AudreyNewmanWorld
Iea“e' "Inle“ce . St mcconnel - hiy addressing rule inspired Dr Audrey McConnell Newman begins her remarks #POKrally
rally  presence  tonight river  attendance sustainahility . radical real speech #AbilaPost O
remark nok ha soldier  estimate le hesitates ~ success  distefano i burn
peon raly moving Dr. Audrey Newman is the featured speaker.?She's an internationally D
known activist.
. RT @POK Dr. Newman believes education and community action are D
crucial to the environmental movement.
RT @AbilaPost Dr Audrey McConnell Newman begins her remarks !




Steps to create a unit event
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Dr. Mewman is the author of "Song of the Otters’ which won the 200
MNatural World Book Prize
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Steps to create a unit event
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Narrative visualization: a timeline consisting of unit events
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Narrative visualization: a timeline with explicit event names
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. Number of POK rally participants and police

expected to draw over 1000 Lucio Jakab continued her
people speech
people gathered, 17:23

ers were growing
17:19

roughly 1200 people
17: 26

POK Rally started, Sylvia audience responded Lorenzo Di Stefano Audrey Newmam continued Viktor-E continued to
welcomed the crowd enthusiastically continued the speech the speech crowd was cheering perform for an hour cops were leaving
17. 02 17: 30 - 17. 42 - 18:02 _ 18: 30 _ 18: 52A 19:07 19: 46
17: 00 17:27 17: 38 17: 49 18:14 18: 45 18: 57 19:15
POK Rally warmed up Viktor-E audience was Lorenzo Di Stefano began Audrey Newman began his Victor-E Sylvia made a speech of no violence found, police
cops were gathered performed cheering his speech speech performed thanks remained vigilant
17: 16 "River soldiers" | Viktor-E "stand up speak 20: 13
Lucio Jakab began her performed "Big up” people gone, rally was
speech .22 Yellow Taxi breaking up
aydience cheered
17:24
peaceful so
far




Narrative visualization: risk trend curve

expected to draw over 1000
people

over 900 people gathered,
bers were growing
17:19
blly started, Sylvia
Bmed the crowd

17: 00
POK Rally warmed up
cops were gathered
17:16
Lucio Jakab began her
speech

Lucio Jakab continued her
speech

17:23

roughly 1200 people
17: 26

audience responded Lorenzo Di Stefano Audrey Newmam continued Viktor-E continued to

enthusiastically continued the speech the speech crowd was cheering perform for an hour cops were leaving
17: 30 17: 42 18:02 18: 30 18: 52 19: 07 19: 46

17:27 17:38 17:49 18:14 18: 45 18: 57 19:15

Viktor-E audience was Lorenzo Di Stefano began Audrey Newman began his Victor-E Sylvia made a speech of no violence found, police

performed cheering his speech speech performed thanks remained vigilant

"River soldiers" | Viktor-E "stand up speak 20: 13

performed "Big up” people gone, rally was
.22 Yellow Taxi breaking up
ydience cheered
17: 24
peaceful so
far
N

risk trend curve
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Risk assessment of the fire event

@ fire behavior L
. rescue force dispatch
. evacuation and casualt}

@ GEBEE o Tptte By @ogRec0f =g ®

third fire truck arrived

flames shooted from second
floor

firefighters assisted residents
18: 52

call for additional support
18:48

police were flooding the

32 unit events

scene
police arrived police asked crowd to move
building is occupied away
18:46 18: 55 explosion was reported
police dispatched no serious injuries additional police arrived fire might | the top 21: 30
18:44 aresident was request two expansion of evacuation expansion of evacuation be under floors fire suddeny | firemen protected
fire occured trapped fresh fire units | area area injured firefighter rescued control collapsed | escalated surrounding buildings
18 41 18:59 19:11 19: 22 19: 45 20:05 20:25 20: 33 20: 40 20:50
o o O o
18: 25 19: 00 19: 20 19: 36 19: 50 20: 07 20: 35 20:45 21:15
smoke/smell fire caused injuries two fire trucks arrived evacuation fire continued injured firefighter taken to not safe to re- | additional units arrived fire was nearly under
18: 42 no one lived on floors 4-6 hospital enter building control
fire trucks dispatched a resident was rescued 20: 30 additional fire
18: 45 fire was out of control Firemen ran from the units
building dispatched

fire trucks arrived
flames visible from the
second floor

18: 47

residents beglin to trickle out

ambulange was dispatched

addjtional firg units

I.Iib GLLII u'

unclear how many people

werg inside

fire gro illg

18: 50 18: 56
top floors unoccupied evacuate
neighboring
buildings
18:53

ambulance arrived



Risk assessment of the fire event

18: 55-19:11 20:30-20:50
the risk dropped as residents were evacuated the top floors collapsed, the fire
and there were no serious injuries suddenly escalated, so the risk
the affected population < 10 was rising suddenI)I/
1 the affected population > 200
tog floors unoccupied 10: 20: 33 f A 2 21:30 a

lames shooted from second floor

motected surr. the risk rose Sharp|y
again since the explosion
the affected population
may extend to thousand

ulance arrived police were flooding the scene
ambulance‘ﬂas ispatched /evacuate neighboring buildings
call for additasal supporiha serious injuries fire caused injuries
fire_growing __police-gzked crowd to move away
~i- s 35sisted residents
I_a resident was trapped
g one lived on floors 4-6 - . .
- dent was rescued additional police g
= inzide -

edditional units arrived

e suddeny escalated

gafitional fire units dispatched
not safe to re-enter building

the top floors collapsed

iremen ran from the building

injured firefighter rescued
injured firefighter taken to hospital

e units dispatched
,sibre from the second Moor™
police arrived. unclear how many peopls
fire trucks arrived |

residents begun to trickle cut
| police dispatched fire was out of control
fire trucks dispatched

fire occured
[ | Y J ' [
v

request two fresh fire units
twa fire trucks arfived

donations being accepted

€ might be under control |

18:40-18:55 19:22-20:07

the fire grew rapidly the expansion of evacuation area 2,0:25_

the affected population < 80 indicates that the fire spreads and fire might be under

Cee/smell persists, so the risk increases control, the risk dropped T
the affected population extends to 21:15
the surrounding areas the risk dropped as the
18: 25 fire was nearly under
control

smelled smoke
the risk began to emerge
the affected population < 10
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Q3: make decisions about where to
dispatch a team of first responders in
real-time analysis and retrospective
analysis
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From a retrospective perspective: fired apartment

Principle: send the team to the location of the event with the
most serious consequences

* real-time analysis: the potential and presumable consequences

* retrospective analysis: the actual consequences

V(S



From a retrospective perspective: fired apartment

= > First, we suspect that the hostage event
NI eee s W : ¥ would not happen without the fire event.
At MJTLUEJ b - &
away

no serious injuries

a resident was request two expansion of evacuation
trapped fresh fire units | area

18: 59 19: 11 18: 22

o
19: 00 19: 20 18: 36
fire caused injuries two fire trucks arrived evacuation
no one lived on floors 4-6
a resident was rescued
fire was out of control

18: 47
residents begln to trickle out
ambulante was dispatched
addjtional firg units
dispgatched
unclear How many people

_ s it Etes
| L \-\".' | " @ms j | : ] 'I | nmuil] | A 18 50 18: 56
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From a retrospective perspective: fired apartment

First, we suspect that the hostage event
would not happen without the fire event.

e ¥ O

-h'.l | B | | D e A ______________________________
L] | )| = | T b | | \‘-\

. B P \ (v] load labeled data

!_, | [ T T+ o\

Second, compared to the other two
events, the fire event actually has the
most serious consequences.




From a real-time perspective: rally park

 First, the potential for mass violence at the rally is high.
e Second, in the event of mass violence, the cost would be enormous.

« Third, the rally precedes the other two events and its risk is predictable.
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Q4: compare the solution of 2014
and the current solution
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Differences between two solutions

Scenario

real-time, streaming data

retrospective, top-down

Who plays the lead
role

What the system
provides

What does the
analyst need to do

How to record
conclusions

Interactions

V(S

system

visualizations in fixed
template

read and understand the
given visualizations

remain in mind
or be recorded in words

limited

analyst

creation tools for a narrative
visualization

structuring data as evidence,
recording and analyzing evidence,
and formulating conclusions as
visualizations

be drawn as a narrative
visualization

rich



Conclusion

#1 #H2 messages of #3 —
Bl e, R classified = .+ =~ three main
messages events o e —

il

- Providing analysts with a flexible exploration environment at the beginning

often yields twice the results with half the effort.

« The idea of interactive creation of narrative visualization is worth trying,

especially for the problem that the required abstract semantics cannot be

derived from algorithms.

V(S
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Thanks
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