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DISCLAIMER

Certain commercial entities, equipment, or materials may be identified
in this document in order to describe an experimental procedure or
concept adequately.

Such identification is not intended to imply recommendation or
endorsement by the National Institute of Standards and Technology, nor
Is it intended to imply that the entities, materials, or equipment are
necessarily the best available for the purpose.

The National Institute of Standards and Technology Research
Protections Office reviewed the protocol for this project and determined
itis “not human subjects research” as defined in 15 CFR 27, the Common
Rule for the Protection of Human Subjects.

* Please note, unless mentioned in reference to a NIST Publication, all
information and data presented is preliminary/in-progress and subject
to change.

#PSCR2021

D)
PSCR



-0

SOCIAL MEDIA and SAFETY EMERGENCIES

 People reach out for help on social
media during emergencies.

 But public safety doesn’t have the
capability to monitor social media.

» Hashtags and keywords have high
volume, spam, irrelevant
information

* Lots of “thoughts and prayers”

 Can better systems find critical,
actionable information in social media?

» Can they get that information in front
of who needs to see it?

PLEASE GET US OUT!! Houses burning in Abasand and
we can't move

5:12 PM - May 3, 2016 from Wood Buffalo, Alberta - Twitter for iPhone
60 Retweets 7 Likes

n O a

Heather JD @HeatherJDup - May 3, 2016 v
Replying to @JHauk84
@JHauk84 Can you call 911? Anyone available?

o Q1

Rosemary Barton & @RosieBarton - May 3, 2016 v
Replying to @JHauk84
@JHauk84 get in touch with us..

>

n Q 1 O
Nomad Chic @NL_Gal - May 3, 2016 v
@ Replying to @JHauk84
@JHauk84 So sorry to hear this. | hope help is coming.
T Q &
Linda Croft @LittleLouieNT - May 3, 2016 v
Replying to @JHauk84
@JHauk84 Praying for all of you - stay calm - think quick and stay safe
s Q O
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SOCIAL MEDIA INCIDENT STREAMS

The Social Medlia Incident Streams (SMIS) project promotes the
development of software that can help public safety personnel
manage social media as an actionable source of information.
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http://trec.nist.gov
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SIGN UP

Participants
register to take
partin TREC

DATA RELEASE

NIST releases the
tweet data

CHALLENGE

Participants
develop systems to
predict categories
and priority

.‘ .0
Moy o

EVALUATION CONFERENCE

NIST measures the After the TREC

effectiveness of meeting in
participant November, the
systems datais released to
the public
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- T i Media Feed
- Philadelphia
» .‘E..., James Parker v e Wl W F
Parkland school football coach
‘battling for life after stepping in Virginia Beach
. front of bullets to protect children’ ® =
Tharlotte:
. Q = mirror.co.ukinews/us-news/p . —
Twitter Feed f | ¢ veewesnioms a Critical Feed Event Tracker Feed
i W
9 Bob Lilly, Jr. W B e [ . . roxy Fox Reno & L L4
@boblillyir oggton jacksonwille @fox1lreno M o ioe
| - : Donations for Victims
Tracy is a wonderful person who has always been there o DEVELOPING: Police are responding to a I
for us and our kiddos shooting many of their sporting... shooting at a Florida high school that has left at : ;
fb.me/uNXU3WF2 >Reynosa g least 20 injured.foxreno.com/news/nation-wo... There are quite a lot of fake donation pages appearing - this one is real
Y3 2:05 AM - Feb 25. 2018 s 5] T e ® Make sure when you are sharing donation pages that you know where the
: Spes bt | il money is going.
Help Tracy Nix Fight Cancer Expense 1 s Habans 2 See Fox Reno's other Tweets >
. After months of testing | was diagnosed Vérlda ! Su Camerams ~ Be the Change (€ € £ L
I=h with Pancreatic Cancer. My Team of de gy ] @ Critical @Camerams4
— Doctors & Family chose Chemo then e Vo ksands .
4 F Want to help the families and victims of the shooting at Marjory
Stoneman Douglas High school? Consider making a donation.
Ocean Living 9 gofundme.com/stonemandougla..
b] ' @delapour 9 on1Q Py
° Margate fire rescue is preparing for a mass < 1 ... 4 B 6 ... 11 >
' casualty incident, Parkland school shooting B
9 PM - Feb 14, 2018 e
Marjory
. . 2 See Ocean Living's other Tweets \ Stoneman
. Richard Conniff - & Seecosan Living sather Twees P Douglas High
@RichardConniff ¥
. o School
@ Critical F t =
« 2z - 20 »

The TREC Social Media Incident Streams (TREC-IS) track has three goals:
* Develop and share high-quality data
* Incubate R&D for social media monitoring
* Develop measurement tools to drive improvements
trecis.org
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CrisisLex / CrisisNLP

 Collected by hashtag

« Relevance to event was
crowdsourced by these
external projects

 Very clean, but small

EVENT TWEET SOURCES

-

Twitter Open API

« Collected by hashtags
and keywords

« Down-sampled with
keywords

o Still small, but messy

Twitter Enterprise API

« Collected using API
queries

« No down-sampling

« Very messy, very big,
just like the real world
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SELECTING TWEETS TO ANNOTATE

* For 2018 - 2020, we down-sampled the tweets we collected to an
amount that we could fully annotate prior to the challenge.

* Starting in 2020, we moved to post-challenge annotation:
* NIST releases the full messy tweet sets
* Participants classify and prioritize the tweets

* NIST pools tweets according to their classification scores and
predicted priorities up to the amount we can afford to annotate

* The pool is fully annotated
* Post hoc pooling is known to make better datasets for measuring search.
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[Search-And-Rescue

Goods.Se,vices] « Each annotated tweet gets one or
@nformation.wmed more labels from this taxonomy

Volunteer

« search and rescue
« information needed

« calls for volunteers
« calls for donations

..............................................................................................................

« Top 6 categories:

 people requesting services

First-Party-Obs]

[M ultimedia-Share

(OriginaI-Event
w Service-AvaiIabIe]

Third-Pa rty-Obs)

Emerging-Threats)

« telling people to leave an area

 Other categories that
differentiate useful tweets and
are useful for post-event analysis
of response

New-Sub-Eventj




PRIORITY

* Each tweet is labeled with a priority that
Is independent of the assigned
categories.

Critical (Notify immediately)

* Does this tweet need immediate High (Should be viewed by officer)

attention from emergency personnel, or
can it wait?

e This is highly correlated with category, [/ ey
but the category doesn’t imply the
priority.

Medium (Can be viewed later)
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SYSTEM STATUS / [404 REMAINING ] AWAITING INPUT: SELECT RELEVANT CATEGORIES OR MARK AS UNINFORMATIVE

SEVERE TROPICAL STORM TRAMI, KNOWN IN THE PHILIPPINES AS TROPICAL STORM MARING, WAS A TROPICAL CYCLONE THAT BROUGHT HEAVY RAINS TO TAIWAN AND EAST CHINA DURING MID-AUGUST 2013.
THE USER IS A RESPONSE OFFICER RESPONSIBLE FOR METRO MANILA, ONE OF THE THREE DEFINED METROPOLITAN AREAS OF THE PHILIPPINES.

TWEET CONTAINS NO RELEVANT INFORMATION (DELETE) SKIP TWEET

Request

RescuePH L4 GOODSSERVICES ~ SEARCHANDRESCUE  INFORMATIONWANTED
@RescuePH
CallToAction
I'd like to advice everyone to please use the unified hashtag
"#RescuePH" for rescue queries. Help save our fellow men.

2:53 PM - Aug 18, 2013

VOLUNTEER DONATIONS MOVEPEOPLE

Report

Q 14 Q) 203 people are talking about this FRSTEANINORSERISIIEN | DERGAWTTONSIVATEIN . WERTTEN

EMERGINGTHREATS SIGNIFICANTEVENTCHANGE MULTIMEDIASHARE

- - = -

Tweet Text SERVICEAVAILABLE FACTOID OFFICIAL CLEANUP

RT @RescuePH: I'd like to advice everyone to please use the unified hashtag
#RescuePH" for rescue queries. Help save our fellow men. pasTuEws  contmumionews RETTN SONTMIENT  DISCUSSION

= F _ N

ID: 369099410526855170 IRRELEVANT UNKNOWN KNOWNALREADY
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e For 2020, we added 29 new
events, for a total of 75 events:
e Wildfires
e Hurricanes/Typhoons
e Earthquakes
e Floods
e Shootings
e Storms
e Bombings
e Hostage situations
e Accidental explosions
e Structural fires
e And ... COVID outbreaks from
11 cities!
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WHAT’S DIFFERENT WITH COVID?

—

Irrelevant
Contextualinformation
Discussion

Sertimeint > Prevalent In Covid
ServiceAvailable

Advice

Official =3
FirstPartyObservation
Donations

Volunteer

News

GoodsServices
InformationWanted

SearchAndRescue
CleanUp

MovePeople

Location

QOriginalEvent

= NewSubEvent
ThirdPartyObservation
Factoid

Hashtags
EmergingThreats
MultimediaShare
Weather

Prevalent In Crises —=

0.15 -0.1 -0.05
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SYSTEM PERFORMANCE
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B COVID-19
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WHY IS THIS HARD?

* Classifying tweets is hard because they are short and informal.

* And that means that longer, more formal tweets from news
agencies are the easiest to spot.

* The public safety ontology has lots of categories, with a wide range
of prevalence.

* Predicting the priority of a tweet is even harder than classifying it.
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ONWARD TO TREC 2021

* Already have 20+ new events in hand.
* Fourteen teams have already registered to participate.

 Our paper, “Incident Streams 2020: TREC-IS in the Time of COVID-19”
will appear at the /nternational Conference on Information Systems
for Crisis Response and Management (ISCRAM 2021).
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ACKNOWLEDGMENTS

* The NIST PSCR program and its Analytics Portfolio
* Steve Peterson, Montgomery County Community Emergency

Response Team
* Twitter

 TREC SMIS participants 2018 - 2020:

CMU

Epistoc

NJIT

Beijing U Tech

U College Dublin U Paderborn
CAS lIT Varanasi
NYU U de Jaen
Chonbuk Nat'l U U Glasgow
UF de Minas Gerais

Ger. Aerospace Ctr
IRIT

U de Alicante
UMD
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THANKYOU

For more information:

* contact ian.soboroff@nist.gov
* trecis.org for more about TREC-SMIS

* trec.nist.gov for more about TREC
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