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Japan is a department of natural disasters!
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Cabinet Secretariat, “1st National resilience discussion”
(“F23FIL - LZUITDR (BB - W) Bgs (E1mE) ), 2013.
https://www.cas.qgo.jp/jp/seisaku/resilience/dail/siryou6-1.pdf




Classical support of information

Affected people and volunteers used to collect information

from the Internet by themselves
Internet i e o e

Disaster J

are

However, it requires IT skills to collect useful information
Moreover, volunteers must be tough physically and
mentally and may suffer from disconnection from

the Internet

Cited with partial modifications: D. Sato and A. Murakami, “Construction of ‘Information Environment’ to Support Disaster Support Activities
and Text Mining of SNS” (“(EXIREEEZIET D [MNEHIRIE] OBEESNSHESDFTFIAMIAZ2T")

© 2017 IBM Corporation 4



Remote support of information

= Take over to collect and organize information
necessary for support activities or affected people

—-No requirements of mental and physical toughness
—-Be able to help whenever they want

= Utilize remote resources
—Better Internet connection
-Someone who cannot go to a disaster area can help

= "Volunteer without going to a disaster area”
— MRS (CATHVIROVRNS > 5o 77
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We can support from remote!

Since we can support volunteers, it's referred to as
“indirect support”

Internet d ld d e
o

D|sasterj ‘

area

Affected \\ '

people \
Processed information

Processi potentially
useful information

Cited with partial modifications: D. Sato and A. Murakami, “Construction of ‘Information Environment’ to Support Disaster Support Activities
and Text Mining of SNS” (“(EXZIBEENZZIET D BRI DIEEESNSHBDTF R~ =" ")
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isaster Assistance and Response Team

IT DART (I58zEL 2+ 1 —B) ”

( )

=Information Technology Disaster Assistance and
Response Team

-Support by information for volunteer groups
-Collect, Utilize, and Share “information” with IT

-Take prompt actions for a disaster response in a
disaster acute phase

Colle

C ction
=Activities {

-Support in a heavy rain, earthquake, Inform

and flood ation

-Establish a special group on Facebook Utiliz Shar

ation ing

Disaster Assistance Response Team



Social media analysis
Extract useful information by analyzing social data

i cannot get ——
gasoline! T

Text Analysis

Post to SNS

(Twitter etc.)
Wi NéfWor Analysis

Train doesn’t
work:-- Z
8
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Twitter data (Tweet) Image and location

Up to 140 words

tanouetohru
@tanouetohru

2 740-93 ‘

per tweet o _
Came to Mashiki for business.

Since there are many places like

‘c;g;ﬂ:i‘::'" s+ 2xo0-v3 - this bridge, please take care!
BATENTH IR FENRVORARE ? *
While Kumamoto City sways, why
doesn’t Kita-ku sway ?

https://twitter.com/tanouetohru/status/861206789227921408

= Twitter Inc. kindly provided with us
45M tweets for the analysis

_Duration: 2016/4/1~7/31 - Tweet location
—Condition: s from Mashiki-machi, Kumamoto
1. Tweets tweeted in 3:39PM-17Ap'r2016fr0mMash\ku-macm, Kumamoto o f

“Kumamoto” or “Qita”
2. Tweets tweeted by users in
“Kumamoto” or “Oita”
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https://twitter.com/tanouetohru/statuses/721830413438574592



Objective: Twitter mining for useful information

[Personality]

[Text] Identification of

Missing item

identification

[Image]
Damaged state
understanding
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2:52 - 201644 3168 WFF: WA JURT

https://twitter.com, ‘status/ 72185003806
https://twitter.com/suzu838383/statuses/721505076313923584
https://twitter.com/green_m_housing/statuses/ 72127505651 7558272
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users needed
mental clinic

RO BEBX BRATT, KLEBEYE

2:720-%3%

ROY HEAELEL
BEHhT3UL
BERBNhTEL
HEEBHUTKRU
BPIEVWL
RICANZWHS
HABHCWNBIFE
KEDKDEZE UHian

o
SRETRMN I

—
https://twitter.com/rilakkumadorin/statuses/720599387710164992
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Text Analysis

IBM Watson Explorer*: A tool for text mining

Analyzing unstructured data, computing the correlations
between the data, and finding implicit insights

Metadata[structured]
[usernamel] @sample
[tweeted date]
16/04/17 15:39
[tweeted location]
Mashiki, Kumamoto

Text[unstructured]
Missing water at

Hiroyasu elementary
school

 Metadata
extraction

:

» Tokenization,

* Keyword
extraction,

» Dependency
parsing, etc.

\

[username] @sample

[tweeted date]
16/04/17 15:39

[tweeted location]
Mashiki, Kumamoto

[Pattern] miss-water
[Location] Hiroyasu

’elementary school

4

Dependency 3 | 3 | I
Tokenization Missing water at Hiroyasu || elementary || school
VBG PROPN PROPN

© 2017 IBM Corporation

*IBM® Watson Explorer Advanced Edition Analytical Components V11.0 [Wei-Dong Z.+, 2014]
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Text Analysis

Pattern list for “missing” items
Appear with a certain context (i.e. pattern)
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L

Pattern list
- X is/are <missing(xg+3)>
- X is/are <not enough(gy#iy)>
- X'is/are <unavailable(AEF7)>
- X is <sold outzEymih)>
- <can/could not buy(@z#Ly)> X
- X'is <ran out(ZEYIN)>
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Results of “missing” items [l

| -
@Tetts3625 & 220-%%

Gasoline was sold out::: no way:--

5:13 AM - 14 Apr 2016 from Kumamoto-shi, Kumamoto

Lots of drinks Classified by tweet location

rey

missing item frequency -~ location missing item frequency X

Oita city, Oita X water —
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Text Analysis
Time transition of “missing water” tweets

Even after the tap water outage, water shortage
continued since the tap water has been muddy
because of the earthquake

600 - Main shock /
0 Foreshockl . Recovered

* tap water outage (H7K)

Kumamoto Earthquake
# Tweets

200
100 4

| B Rhidd R b |
LW O e N WA

-2

2016/4/14  2016/4/16  Date
Great East Japan Earthquake (BEHAKEK)
# Tweets Water shortage did not occur immediately after
60 the earthquake, however, a broadcast of water
0 Main shock pollution by nuclear triggered water shortage
20 \
0 ot llo H. H”UUU.UU” ol o000 00 0mnen e on e R

2011-03-01 2011/3/11 2011-04-01 2011-05-01 Date
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: : Image nI sis
A disaster-image classifier

Treated disaster images as positive instances and
other irrelevant images as negatives

= IT DART kindly provided disaster images with us

» Irrelevant images were extracted randomly from Twitter

= All images were converted into feature vectors by CNN (Residual
Network [He+,2016])

© 2017 IBM Corporation 15



Images classified as disaster

Identified around 70K tweets out of ~650K tweets
tweeted within a week after the Kumamoto Earthquake
Clackling Houses In store Others

© 2017 IBM Corporation 16



Classified tweets based on shelters

‘ tf“ ‘ 2 720-73
O @ X hd Being afraid of continuing the
______________________________________ il aftershocks, Ihev?lcuahtedI to the gym
] 7 near a junior high school.
v LS oL Kumamoto Kita HS — Gym at Nishiyar%a JS, Kumamoto City.
e R e mmcmimc More space is available here at this
[ BEDER NishiharaJs [E | |tme
#Kumamqtq #Earthquake
[ 727K-A Agua Dome s | < = 5
[ mABTZELNEE  Shiroyama ES N 7
[ WAmIERSP#%  Nishihara JS _ 7
[ xEmROHESE  Gym at Buntoku HS [ 6 Bl )
D ﬁ*ﬁﬁg&m ngashl Ward Ofﬂce . 6 ‘ https://twitter.com/hideki_honda001/status/720649547911790592
asahinn 2 720-%3
. @tommy_asahi
) mARumS¥®  Kumamoto Kita HS [ 6 [ r——— 1
. . Graduates from Nishihara JS come here~!
[ TRARR Chiharadai HS [ 5 |
[ WARIE#EE  Toryo HS Bl s |
[ EEXRE International Center | 5 |
[ WMEFEKF Kumamoto Gakuen Univ. 5
] BREER Tatsuda ES _ 5 |
[_] m*iﬁﬁﬁx‘p#& Sakuragl JS - 5 | https.//twmer.com/tommyasahw/status/721863195644669952
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Image Analysis

Useful information can be found in the text

Soup run at
Nishihara JS

This user
evacuated to

Call for attention
to sneak theives

Toryo HS
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https://twitter.com/ken04095288/status/721895358968631296
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https://twitter.com/tomozoh_glay/statuses/721899414218911744
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Earthquake causes mental illness

We found users who are affected by the Earthquake
mentioned mental illness. It's essential to find out those
users and provide an appropriate treatment.

It's really unwilling to resume taking an incense-taste
Chinese herbal medicine and anxiolytic. If only the

Earthquake didn’t happen---
(BREBOEN T DEFEE, MAZEZBRIDIZLICRDIRAT. AH
(CAARE, WESXRINE-)

Table 4 from T. Aoki et. al. “Possibility of Mental Care via SNS Analysis for Disaster Affected People”,
("B BDY - v )L AT« POEB U I A F)ILT 7 DEJEEH")

L
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IBM Watson™ Personality Insights

= A tool to predict the personality of an author from the text
-"Personality affects linguistic production”[Mairesse+,2007]
Focus on the feature such as frequent use of T/,
polite form ("C9 - &973f), and particle (Bi&a)
= Represent a characteristics by BigFive
Predicted personality of Yu Darvish (@faridyu)

—— #ILE v 2 2%(Yu Darvish) @ @faridyu - 55138 *% = percentile
{8 % @KFYEXgpYyHIZBrOZ A personamy
ETBEARTMRBDBS BV ERICHBDHISRVTT,
Openness v
100%
#ILE 'y ¥ 2% (Yu Darvish) @ @faridyu - 55138 °
XrOOYIFSR—ATVTLEY | |
Introversion/Extraversion v
87%
5'Mf/ Jnmvu Darvish) @ @faridyu - 53128 *—

B @pjphiro= o
ﬁt»?xo'ﬂxt Itz}u'c Lre(™ Conscientiousness v
80%
L
9";3/ JJ.ﬁ'(Vu DINIlh)Q @faridyu - 58128 Ag bleness v

ﬁaﬁu}snmu TR,

BANICHMO O ANNZLDRBEDFELNTT (AN L 4

9'"/!{/ Yafi(Yu Darvish)a @faridyu - 58128
B % @ToMLBJ23 &
WPEHNEEAT o €3} 16%

Emotional range v

https://personality-insights-livedemo.mybluemix.net,
https://twitter.com/faridyu?lang=ja ps://p ty 9 4 /
© 2017 IBM Corporation 20



Personalities of people affected by the disaster

» BigFive didn’t change before, during, and after the earthquake
= However, sub-profile changed through the earthquake
= Personality Insights can potentially find out mentally ill users

BigFive profile Carthquake |Earthauake | Earhauake
Sub-profile
Emotional Range 0. 521 0. 538 0.512
Sensitivity to stress 0. 568 0. 695 0. 583 «
Openness 0. 506 0. 487 0. 495
Adventurousness 0. 489 0. 363 0. 467 «
Intellect 0. 495 0.39 0. 481 «
Conscientiousness 0. 539 0.518 0. 535
Cautiousness 0.513 | 0.702 | 0.532 |<mm

T Nasukawa, “Understanding Personality and Leverage in Action — Mechanism and Possibility of Personality Insights”,
“HERREIBIE L TP U3 3 >V ICENT - Personality InsightsdD{t#Hd & BIREME -
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Tweets from newly found mentally ill users

Even though I'm normally worried about tomorrow
and concerned if I could sleep today, I was struck
with fear by the last earthquake and so I can’t

sleep any more
(ERE TS ZBAANFTETSHIENIMLE L CTDIC, > EDHIET
BMEES TS T, MBI (CENZRW)

The earthquake just now really got me scared -

Until when will this aftershock continue?
(SOMEARK(CHDDE—RETLDFETH D)

Recently aftershocks somewhat come to often occur

again, right? Earthquakes at night is my trauma
(IRANEERIAREEX TRV ? EIRPOMETASVWRSITRAR
I1&)

Table 8 from T. Aoki et. al., “Possibility of Mental Care via SNS Analysis for Disaster Affected People”,
"B EBDY =S v )LAT o OtEB U X )T 7 DRlRE "
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Wrap Up
[ Text]

Missing item
identification

[Image]

Damaged state
understanding

[Personality]
Identification of
users needed
mental clinic

© 2017 IBM Corporation

= Identified missing items and analyzed
when and where the item is missing

= Volunteers can supply effectively the
items with the appropriate time and
location

= Collected disaster images to grasp the
states of the disaster areas

= Enable monitoring based on shelters

= Identified users who potentially have a
mental illness

» Be able to save the cost to find mental
ill patients manually
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= Tweets used in this presentation are referred to on May 19, 2017.

= IBM® Watson Explorer Advanced Edition Analytical Components V11.0 is a
trademark of International Business Machines Corporation in USA and the other
countries.
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End of the File



