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1] 053] 077 | 079] 002]| 069 | 069 | 0.00
12| 041 024 | 046) 092 | 053] 055 | 0.08
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« Jiahong Wang, Eiichiro Kodama, Toyoo Takata:
Construction and Maintenance of k-Hop CDS in Mobile
Ad Hoc Networks, Proc. the 31st IEEE International
Conference on Advanced Information Networking and
Applications (IEEE AINA 2017), pp.220—227, March

27-29 (2017).
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Research on developing machine learning tools for analysis of online social data to
help disaster or crisis management: Case study with data from East Japan Earthquake
Basabi Chakraborty (Professor, Faculty of Software and Information Science)

<EE>

The objective of this research is to develop techniques for analysis of large data collected from online social

networks based on pattern recognition and machine learning tools for extraction of information. The extracted

knowledge can be used for various decision making activities in case of social needs. In this work, a review study

has been done on existing methods for social data mining after natural disasters. Previously proposed tools and

techniques are used for analysis of social data after East Japan earthquake for helping the victims.

1 WIROHE

Recently social networks are becoming highly popular. People
exchange their comments, opinion and information through
social networks like microblog, Facebook, twitter etc. after any
big event whether social, political or natural. The information can
be extracted by data mining tools from large online social data
and can be used for developing management strategies for
building social infrastructure. Especially, after any natural or man-
made disaster, the large volume of social data can help us
developing disaster management system. There are lot of
machine leaming techniques available for analysis of
unstructured text data. Based on the available techniques, new
methods have been developed in previous years for analysis of
social data after East Japan earthquake to extract the basic needs
of the victims after a disaster so that better relief services can be
provided to them after such an event. In the present work, a
framework for advisory message board has been developed for
female victims. Also various available techniques for disaster
management in different countries based on social data has been
reviewed and summarized.

2 HRONE

A part of the study has been done in collecting current techniques
for disaster management used in various countries. A survey also
has been done in Indian context for building a disaster
management framework. The results are summarized.

In another part of the study, the objective was to analyze twitter,
blog data to detect special needs of female victims after great East
Japan earthquake. Topic extraction from unstructured texts is
recently dealt in text mining problems and well-known
techniques are Latent Semantic Analysis (LSA) or Latent
Dirichlet Allocation (LDA). LSA, LDA and graph theoretic
modularity measures are used for developing methodologies for
discovering topics and transition of topics over time from social
data after East Japan earthquake to visualize the need of the
victims. Social data from women specific bulletin and blogs are
analyzed to visualize the specific needs of women victims.

3 ChETHLON-BIROBRER

The transition of women victim’s specific needs over time is
shown in Fig.1 in blue color while the red color shows the
transition of general needs over time. Fig. 2 represents the
framework of general analysis of social data after any disaster.

Fig.1 : Topic Transition of women victims over time

+ Gelting data from Tvatter through streaming AP
+ Getting data from news channel through res feeds & news APIs
* Wb scraping as required

* Removal of stop wors, stemming etc. Extraction and storage of hashtags
# Clustering of news , to remove duplicates
|+ Feature Selection , Topic Clustering , LDA ete. Necessary geogrpahic information as needed

+ Store the data in a distributed system like Hive
# Intend to create separate subject areas akin to data mart concept for the different disasters

sDifferent exploratory techniques to find trends

ALY #Find eritical analyds of relief etc
& Analytics

slise Charts, reports, dashboards as appropriate to decimate the information

Fig. 2: Framework of a disaster management system
4 SERORBHEREF
Further development of techniques for information extraction
and visualization from social data and practical implementation
of the management system is targeted for future work.



WHER R (HP TARK)

MEREZENE UZ AR 8RYE/NADEH
T (VT +D T PEREL. 2D, EBER (YD D1 PIERFE,

BEM)

<EE>

2000 fFIZ, NAHEZIIHET D HHEMBITDI, BULRITOREOLLHKITERAORLELH Y,

BUCAZAEROBFBEALL TVD.

ZDOXIBRBURD O ANRERNDB A D 72D, BUR 0BG

BEVWHIBEANLBOCERA~LEHEBRT L LT, LT EELLER, RTHI LN TETLOTIER

WinEEbhiTng.

AWFFETIE, AR HINZ AW THERN L R 2BAFOBUCERICK L, fF@a L, #riceffifEz

BT 22T ADFEEEZITH.

TR, BUEGAS R ZBOCEAR DBUCE RIS 5 2 L3

BEICe D & L bis, WEHMOBIERZANTIEM T LI LICLERIEO e d &FalTE

2%,

1 BFROB=E

2000 AFIZ, NAFEIZRET A HRER M T, 2
OHHFEFNC LY, < OFHFEESS, BEEE1S
ANTBHZ L Lotz

UL, B SAFEICRBO S, HllEmE S < o8
HB DD DIED, BUCHITOEED LA THER O
WELDHY, BRI, ANSAERDEHEAIRLCHE
STWA.

ZD XD BRI DS AR 5 72 0I121E, BIfED

FOREVRAETNINORE ERAE XD MEN D D.

BUAEAR L WS BB DBYEERA~ LT 52 & T
BT R, RS D 2 E N TE DO TIHR D)
LEDILTNA.
BIETHEDEEA I < BUEER & LToOBDE A
LLTH T4 RROLA LT UARIREDARY T =)
Ho. INHEFAAEBBHTETRS, bOMOREELE
BEELTOREEZRZLTRY, "ATBEITS L)
1TABED, BEERCTHL LR 5.

LU, Z ORI B = T o S Tl Tz
ERORPUZBNT, BHEZELZTEVD & AN
b, FH, BT LV Z LIRS R LTI,
Z ZCARIZE I, Bl = T o DR OR S b E R
A& LT, AR Hiia W THEZED S A2 DBHFOBEE
PRIk L, THEREMINL, Fi-Zefiz4eits 5> 27
LDOFEERITH . ZHUTKY, B SAEBDHADS
BOCEIRICHRIAT 5 = EANATREIC 2 D & L big, e
OBEEIRAZANIERT 2 2 L1 L AEFEHEO—)
ERDEBAITEZD.

2 HRONAE

BYCEPR L LTOBYE A LIL, HEOBEIZHWS
R THHBIIA TR, BUET DB R
LD T )" EipoT- B A L AWFETIRESRT 5.
Fox 3, B AOBYEEILOT- DI, — =73,
BUEARATOBEN R, ZERIC HEEEINIC 2

L&, £z, NATA ROBERCKRENEAFTET, Bo)
O, B2 T YRR TE D FENNE LD &
EZD.

PLEDS, AR TIILLT D 5 REEE T 5 —b R
Toh D ARBUCNADFELITS T,

(a) W%, [Eifg, T % N EONEMREVER

(b) RADHERIZE TR PN A T Z ks

(c) FJEERE U RIC T R Ae 2=

(d) N— NEFCHAR DB & ~OENIZRH

(e) NADBENIIG Uz, HEMZREROTRL

3 INhETHRLON-MRORR

ABFFECBNTIE, EFEOMRERMET 2 v AT 20%E
BT o T-. R AT LOMERLZIX 112, FIfHim A
X2 |\~

ER
e o =
]
& »a "o |Ed T weme
Bl SRTLERE —
hAFTHBD
HRBRR
or IR
I ROBWHHN R
AVTyVER
2 FIFREm@E

4 SROEFNRERH

BT Y OIERROES A BB E LT, AR £l
ZHOWTHZED S LA 2BHFOBDEERICR L, fEHE
L, Hiz7eibil a2 42492 o A7 AOBR 21T 72
SBITONWTIE, 8ES AT DOEIEETWRN S, i
BEATH. £, B ATIEIMTOFIREZTT2\), B
a7V E LTHEITHLIHEEL TV FETH .



WA R (HP TAR)

reAD<ioFEO 3D EHE

TH EBEFEIKRTE. B, NEHCE
wE). MR = ((B)TOKU PCM, =), #)I
BT =TI T RZRE)

—_

[=%va

0 4;
&

ES
I

STEETIVIBERE CIM ANDEA

RE.HEHRE), SR (EFRIKRZE O
((BR)TOKU PCM, AU ). JREHE KX ((#F)

<EE>

AWZETIE, SAV KFEOEBEEZ 200 5 ET/MUET 2 FEZRE L, ERGHSOWMTE

H RIS L, &5 3D 3HFEE (Fae—)

Tk BEE, M EL—VEME, BEENS O SR

p) & 3DCAD €7 U 7 Zuhs LT, HMEGH, EWHEH, EEERREL2E0Z 3D 7T V4 LT

T (3D EHHEET L LEMES) 2SR LEZ, 72,

K 3D FUH/LET ML, Virtual Reality

i 2 WIS R 12 8D 7Y v ZIZ L A G EER T - T,

1 HROBE

AHFETIE, 1) 3D EBGEHEET /M K 5 HEHX
B IRFHIX L Z 330 AT HEROE RER S O bz,
2) B IR HIX ORI 33U DRI ESLE
B, FEHEORUEDOHA R, 3) 1K - BEkAk T —~IT
L7=AgBnE L7 +—F 5 2016 (R OBRfE. 4)
%12 A1 3 otaHill 7 +—F 2 (SPAR2016, £fift) T
DR EFH, 5) Wi T 3D 7'V AIEREESCt
A - 5 CAD OEBREESORME, 2% To7, F
oo TRHOEEEE T T, 1K - @SBRI 5 3D
T VB NETIVEREEHRD B, SAD <D
IR - PRIGENAZA T 72 02,9,

2 HIRORE

S TRIRNT USRI 2 — DR A AR S
W& OEENNH 7 0 Y= 7 MRS TSAD
IBZBIT AEBENE O 3D =7 /Ube ANMERL CF
% 27 PRk 28 4F) T, BT, R i oo#RHT
FHET— & Z VW C R R HE0O 3 Yot CAD 1245 3D
MEEEHEET LV A/ERR L, B TR T, A&
RFERLROBB I 2 L— 9 UETO, (RS
TOHAICHER SN (1, K2),

‘b

.
= -
- .
\
7 'r, e e

olhe. . \
FHE X OO ERE A (FIJEY
] |

9« HEMXOAEDHES. (A OFHD)

B TR IRHIX T, [RIERIC 3D HEEHEFE T L%
KL, HioR#lIal—yay (X3, M) R
RS TEA Sz, 85 IRHIX % 1 IR
2 (2015.5.20) Tl B & PRI D 2 IFHIX 4
{&ko> 3D HHEFHEET /L AFAN Lz (X5) , AR
WZiE, BEER, EhTiR, BT R ERR, AT
WENTREE, EERSINS i, Bl IS A~ —
7 4 RN AT TEIE SV TIZ 0 | (5387 E A
7R E&h., EROBMNIERICE DT,

-

3 ¢ SO IRFHI LRI » DU~ L

5 : (ERFHIE T 3D 1EHEHEE T /WIS I



[z ZicAH]

[z iz AH]

[z iz AH]

BT 7 oune, TH=L, fun®EIY, ¥
BTV, PeRU AN LT, £ 3D £V
ZRUWEL, 3D HBEGHEFET L OHRE FICHTE S -
A ClCE L7, S AReE LTy A — 7 ZA—T =X
—3a U ARWELC, 2O OB &t L
7= (X16), ENLBNZHEEEE 8m OBITHET = > 7 |
FRFAS COFEEORIGET = v 7 2 I bIER S
77

DHYSPAES
27 ¥=L
YIRS

I < B > o

X6 : I 2l —ay

HEINEIL 7 +—T 4 2016 Tlid, Sz a2,
V7 MU= THHE, BRESHT 100 4L ERsinL., 7
r— MEHTULIERIRECh o7, Fio, ERESE

(IEEE INVITE2016). 3D 7'V v ZiEfRFGEE, 3k
TEall 74— 2 ( SPAR2016) THIZERRFEFOMIZE
RO EAT-T- (M7, M8), 3DV X IEHF
PR TET ROV 28 O T3D 7' ) o H IS
SINMBREHECI VIR L TIHE, e K - &
4L - PR O 3DCAD FESZ CIVEIUE 4 FR TV, i
BaZ T HEE ST T1 4 Th o7,

X8 : R, RAX—FvI g

3 hETHLN-HEDORE
SRR 28 HEEE DR E 7oA U MOWIZEREEE LTI D)
3D {EBHEHEET /L J 5 X082 33 1)

AR RGI S ORI g, 2) BEhThiE, &
TR TR HERE k32 i Tk IR X O RS -
BT DGR ECEED, TBE OB EIC 325 7.2 H1kD
Bliehg, 8) ETPRNIKFATTEAR - @z 7 —~IC
L7-1EBNLE 7 +—F 2 2016 OB, 4) 4512113
WotaHil 7 +—F 2 (SPAR2016. i) TR
{#, 5) W\ T 3D 7'V U HIERISTA A - JiEk CAD
DOEFEFES, DET oD,
< EETHERGIASOYR— N (B ERGHES
B, 8k X ARG (2 [5])
EETREZAGEA (1)
< E TSR ERE « UR & 0fIHEhE (@ [H)
- BRI, FERTEETO Fe— AR (3% 1)
< W T 3D U A IEIGES
(4 [B1, "ZANEHA : 40 FRHIA)

4 StEOEHFRER

Pk 29 FEEE, AZETT M - D0 AN, B
=5 - b, FEfim Ao, Bihsdb
AR & DL BRI~ R 3D FHAlE 3D Hi
MULAE1T9 FETH D, 3D sHlZIT EZEmbid Ra—
v EEMMBE CT A AT L EDGIE L — R
\ZEBHEEAT, FHAL U= 3D Mt — 2 #BuS+
%o WRIT 8D JSBET — X MOIEENR SR (|, 4, 8
B, EHh Rk, @7e L) LT, 3D TV
AESST A, 0 3D 7 /MR LT, HskI TR V-
BUEESRCREMESRA BT, 3D #XHLELT,

3D HPEULZEITH EToO—FOREL, 5k SELH0
IR Z < DIRRIROXFEEEA BT 5 M Th D, FHC
SSRET— B IR L ST T LA~ ZE A T I 2
FLTCNWDDOT, BRI BET —2 )6 BB
ENT=T— 4 WG D AR T 5,

S 512 3D FHll S 3D #HiXfbE TOEE I T,
FHAPEEOBME, BRET2 V7 b= 7 O, oA

SRR DR, T 2 ORARN, mighos]
SFROEM IR E52H LI WM&, 74—T L, H5E
2. EHESOBMEEAT VN D, BT D,

ZER

1DA. Do, et al., “3D Modeling of Reconstruction Plan at Sanriku
Coast for Great East Japan Earthquake: Human Resource
Development for Effective Information Sharing”, NBiS-2016
and INVITE2016, Czech Republic, 2016/9.

) THES, MR, ek KERE mlEm—, EEThic
B LRG0 8D £ /UL EE DI, BAS—F ¥ LU T
VT 12 28 BT LA ~— g LGRS (MY =
AOIER L ORTFEIESR) , 2016/2.

BRIt 57 A LA g, HEBLAIELC 3 YoeHAN R k) (2016/10/5)



WHERCREEE (HP TA%)

EERICRITIRE - ZIVDEREER UCHIBIERY X7 A

MRAXRBRE MHEX (VDI DT PIBRFE - 202
MASNERZ BI=HF (VI DT PERFE
A R (VI DI PIBERES
MR (VI DT PERSES

< HEBUR)
< EEIRD
- 3E6M)

<EE>
ABIETIL, PRI S SCERIC b AT RE

BOHER AT LOMBE - ERAICER L, HEARIC

SEI U7 G s AT A0 E L C, EEWITE, SHEE 2T D EFWmILE, ik SHb&EoT v ¥ v
{bEB UMK, V—y b~y 7OBNFM, ERICB T 52 MERIEICEGRLATE, 25 OEGED
B, MEE L TIEHSNAIERS AT AOELICHONWTEH LT 77,

1 BPROME

SRACHIT AR IR S5 | Sk 2 L7 s A ARSI,

RIS & b EONL R EEZ O L, 20
SKFEITRE U TR SNAF RS AT A, KEELE
LT EFERABRITIE L) SN2 b D (ZEEHER
VAT L) L, HROFHEZARE L TS S nUERY
DIEFAHUZ BT HILTZH D (SNS (social networking
service) %) D2 DITRRBITE D,

ARFFEL, VG B L, HUB I DRSO
TN ST DI AT LOEE - EMZ® LU T, K
FHIRHZ I DG HREM T2 LT2224 « 20D ORERIZD
WTEETREREHABNTT D,

2 WEORE
KL UTHISE - B - 247 - CE 72LL P okl
AT DRF ORISR LT D,
(1) BErEwiscRi o iEmEomE
[Web BFBiEtE s A7 L) 213 0D, AN, 78k -
TEREEE, MINEAEEE, HEFEEEO VAT & () : B
MBENEE Y Z— Ton &), $$EIC X5 EEY
WX DAL DI O THEE AT OFFRE RO
KHANENTH D EEZ BID,
Q) SHEECRT AIESEAROTER
CaFRRNIHEREAR— 2 VA b (577 - A TIREL
SEHNHERDER) . BEIC—HOSERCI, KRR S
WHETAE LT- v AT AOEFAMTHI TS,
() HBSHBEBEDT P HNT—h4 71k
BT A U7 EOIE NS T o 2 V7 — 4
& LTIRAFT HIEE) (TERTHORBINIRSS & & EpEmt
ZeET & R, HHT, SR AT 4 T OT—F EWO D
TR AR, AT SIS BT — H OB
R EIEOIED BT D98,
@) V=T XIVAT 4 TLEDT-HSIER A X i
WHRAET B AT A
ERTBCHAEARR—2 VYA N [Fx T Fv T
Navi] FCEHL WS V=% AT 4 T~y

HIEAEHRD U 7L A DAUITYEET 5 Z L&D,
SEERFORMHREFICORIATX 5 B2 615,

(5) Bluetooth ZFI|f U7 BRINEAHTOHRR

Bluetooth % AV /=N 2 S~ D78 (St ERi
L), BNHIGAC XD, 020 E VR AR A R
AT WADERREAT D DI T2, BEFRCISER DR
HERE S 2T AA~DIBERITF X 5,

(6) ZEPE - FOEIEIK 2 W KB DT AR B R R

T LOWER

FaEAL AL U & LI TR TIL, Simns e
RETOREAIZ X D AR EDSEERIZRAE L TN D, &
D AT D720, ApEER RS L,
VOEERE L BE R AFREOOIT A Z LI —E LT
EIREOHHFAA R T 2,

3 ChFETHLN-IRORE

BEIZ—ERAHER CERERFOERE A A8E L TR SN T
W5 TEFIRFNTSHEER—2 184 b 212 U, Hisk
BT AT KRBT, KERHNZRIT DA - 20O
BBV, Bl AT L& L TCORERNERRZ
4 ZINED DIHFRO AT ERVETH L, Zihb
DFEBIOT=DITIE, KGRt - FfR & OEEER AR T
BHDOM, TORS, Kepe UCTHE -I3to—Er & LTt
TELHHDE, Gtk - FRDRD 5 HDIZF ¥ v
NHY, ZNETOZHOIFET Y=y MNEEOER
VAT LOERNG, RAIZED A BRI SN2
Tz, ZTNHOHAEEHL, SGRAICE L DT,

4 SEROEHRIER

AR THEER UT- > AT AT L 0 SR s RS
FIEIMERZ T DRI ST, 5%IE, =
NOORMEAIER L, FESRFeEEIcH L - Ho9
X & ERE T DA G D Z L ASRETH D,

SEE

(1] Y1 =4F, W ese, RASH, Pripfdss: sk & s L
72 ICT OIEFFER, #5227 2, Vol27, No.1, pp.9-16
(2017)



WFHZERCRE (HP TR%)

MEHNEBRIT —SIDSDOREBRANFE]
JD5 N« FvOIRIVT 1« (BFRUKRKFEYD DT PERFE, i)
BH 58 (BFRUKFVD +D I 7IBHRFE,
MR X (SFEBUARFEY D D1 PIERFES,

IR
IR

<EEF>

AWFZE T, FAMNERE SN DL OBRFERMELTH, BENOFEER FILEEZRET D, FHNERE
5 &%, ECG (LFERK), EMG (f7EX), Pulse (BkH1) 72D Z L THhDH. 2O DEZITHEHFINT
— X2 Thy, EAMZHATHTEIS 2 LOOMMARZRERNBR SN Z b D, £ 2T, KIEEFIE
IZBWTIE, IO ERALTLZEICLD, BRERASCRBEHETHAITI> ZLEEZHMNE LTINS,

1 HPERO#E

I, ARG S Z OB NG OERT 7 r—3
3 UIEEIHEL TG, AREBIZRNT, VT
A LTEBE 2T H7-0120F, 509, BT
U XRLDWEETHD. HEFIRRICBWO TS, MR RTRE
AEY YA ZDPINENTZD, Z6DT ) r—g
DOFATREILELS, VT IH A D TOEMRE ST
R B DT> TV, £ 2T, ZOREA I 57
D, DIRNATE Y T El IS T RTREZR BN AN E
O DI FE BRI TEEIEET 5.

2 WRONE

APEZETFHETIL, Mother signal | EFES, LU MES:
BEAL TS, BRRSIT—Z 2IRICBW T, b HE
ICHENDRIGIZEFE b EEZ NS, LoTC, 2D
BRINTEESE, AR LT IER 7ol OV e
Mother signal & UFIFd 4.

FUIE 2 BN s LT L, bk
FEIELTHHDE D LTy TAX Y T LN 56%
X 1IR7

Cluster 1

J' CCluster2 |4 Cluster3

1 : B SN E I LR SNy 5 A s

2B, EREEIZBO L, FAYT UL —E TR
<, WAL D LW ERbH L. 2T, A2
FHEZRBNTL, F7, FRRIIT—Z 2N BRIFED
JA L TR AR D, Z ORIFEDEICEAS X E T
D SND. HIH SITSEITEE, SEAEICEE SV
T, BELWESITEREND. ZUCED, T_TOEYy
WENERILEND. ZOEFEEN-H 0B T—
7 Uy RIEBEICHASE 7 T AX Y 7S5, Mother

signal 1%, IxbZ< DIINGEND T T A X DOFE
L TRODBILD. ZD Mother signal & &KEVAIRIFEAC
BWTHREZ RO D03, BEIERRZTTH Z L1280V,
BUH/NSIREL 22D BN, TOiEE LTRSS,
FENTIE, BB RT -7 X IESHh
TDERT — 4 % V=,

3 hFETHLN-TIROER
ASERTIEIC OV TEHIIEER 2TV, PO
(Z& D, MBFERFIE & DI AT T2, 70k, FRETFAIC
B A EERIOHAIENL, Mother signal & D—27 1
v FEHEEC L 01T TWAD, ZoERIL, 4L, &
FHYREIR CORERA L 1TEH L7220,

ASER TR IOERETE L e LT, SUTEEEDNE <
ZOREE S EN- T, ERT—ZI2BI 5, KERF
TR X DB RO R A X 2 1R T

Dist
=
=
—
—.
e
g

- '

g

¥ W
Time({Samples)

2 1 AERTHEIC XD REBORER

FHFNR 2O RE S 2£ L TRY, BME L
DHLDOPFRVETRENTEY, ZhHREEE LT
BHESHEZ EZ2ERLTWD, TX_TTIIRWH DD,
LA EDRFEEZETE 52 LGRS NT-.

4 SEOBEGRER

ASERTIRCBOTL, T CTOEMNEE % Lkl
AL TWADT, FERICIE, T_TEMER LRV IE
AT D TETHD. £, MREARRY 25372012
FEOUGEEK Y 7o\, KERFIT —2121E, EOH3IC
JE U THEEZ DL S REFRBGAEL TV D, ZiubZ2FIH
THZEIZRY, IEER BRI ZAT 25 FIREMD 6 5.
ZDEITLT, EFCHIN BRI E T2 55D,
FELXUGEL TV FETHD.



WHIERREE (HP TAK)

=Y v LY+ FOSBEHRIRECTIRIE, FRDEBHLICEIT SR
ARHEBRE FEE - SVAYRP (YD RO PEHRER. )

<EE>

AKEFFETIE, =2a—A Ty 7P A FRRIEL TCWE Y =2 vy LT — X DT 247> Tz, V—
VXNT—HEWVWIE 2 — R FICEHTOINENTHED T 4 — RNy 7 b a X v EREELT
Wh. LR L, Y=Y T — X IIEENUNONE L 2B (R, AN A 35—
LH7d) < EAEDTND., aAL OT7 427 IERIE, 2 A2 MEO L, FEEO

HENH O ZEN AR R Ele > TV D, BARSHE

VAN

s T — AT HE e E R R WY — v

YIUT =D 7 L — LT — 7 R L. —a—AT Ty 7Y A NIANADY — v YA FITH
MELE 7L —2 U= AL RIEDOZ EEZRDHATNS.

1 HIROBE

AWEL, V—T v A by — v
NT =B DT EAT> TND. FRI= 2 —AREFI B
BHEE DR NREISARIGED ) — X VT —H L Tpo
TW5. ABZED BIITREESCRea D Y — > V7 —4
N DI AT LOFRETH D, EOX I IZHIFAV =
Ay MOEE /3 A N AEITHEIH T X 2013058
ZH AT,

2 BHRORE

AWFFETIE, =a2—AUTy 7o MM L TD
V=X VTR DT AT TN, Y= b7 —
Z LWV IE= 2 — AREFIC T ANERTEE DT 4 — R
Ny bar s MpPEBEL TS, LnLERD,
V= VTR UTENEINNONE b A 7R A (A
e AL, A RN L7 E) 72 SAED TN,
A RDTANEZY T RN, 2 A MO
b, FEEO BERHHOIFIA R R & 7e>TW5, H
IRETENBE, BWFE, T — 2T & 2 Y
— S VTR DT 7 L— AT —2 (M 1) HHEEL
7.

3 ChFETHLNE-HRORE

AU BN TL, —a—A 7Ty 7o R L
TWD Y=Y VT —Z DM &AT> TN, —T «
Froma—AUTy YA N C [~ L— THiZe 370 {d#
BEEFH W) A MZOWTOREFEREE VY — v
NT—H BT L, HEAWT A b LR C O
AT DOBEFET N AT U, X2 Oesiai & o
A NDOFRy NT—7 IMGHNT.

4 SEROBEGER
BRLETL—LAT—TDFED a—)VERKFETH-D
\ThkA 2B L, BEET L, HERC AT AT
NWIg EOEFGEAESZE L, VAT AOUEETT).

Calesow

Comments
Aggregating
System

commentN1

extraction
o e | ECETIE .
\ Extracting Topics
(o s | [ Amiyamg sormane |
\\ﬁmu“ﬁ £~ Topic ehrsses Analyzing Sentiment Similarity

t Analysing Surprise modeling
s e

. Analyzing threads, Statistical

ies data modeling

time series daf

Visualizing Results

X1 : =2y NT—H T DT L—DT—7

i
@ »;mi @ @
\ '® O
X f b
) @ j o.
I AL TER Tt |
® ~ @ @
& 2
? A H
\ b i 3 - H
{ @ P I
, e @ T @ - § e
i @ N A P 15. % @ “““ma_. {f
. Po @ @
w8 - @
-] [/ @ @ T
Pomry Aoy & e e
i @Wda@ AN N
- Ay ey s _@ ——# ’
0/t VOO 28 09"
¢ .
= - - ‘@ - @ - e .
2 o w2 % °
© e oo ? ; 939 °
S Y A R L
2%0 P
- ™ °°: %s .: ) :
° A a°° S 0o
o
;,a g°o° o0 ‘::ﬂ:ﬂ
/e oo s "
®/ I
93 ® S o L o q
? ® 9
) 2 o ® ¢
0 ~ & ®-e
(-] ® < °
o S S
B -] <l
= R _.e?a PR

X2 : V=T VT 2RI OFR > R T—2 Df|




WHIERREE (HP TAK)

B - REICEIISHREEMDME RN DT RUOMBERY AT LND

MAA—Web FDT IR N5 NDEHRBBESHBORREEZPINE L T—
NS E (YD DI PEHZES. B

<EE>

ARWFGEE, mH - HFEICBT 2 S M OWE R

Kotz BEE L T 50, £DO—oDF ke LT, %

FHONHBBFOWFEER S AT ACEDEH Y Iab—varyrZAVERFZEELE LTS, 54

X, Web DT 7 X M b OAATRNE R E B1ES

KW,

1 HIROHE

ABFIEE, 5= - ARSI CBE T 5 S B O ERr ) AT
PHEE LT A0, FO—oDNEE LT, EE LR
HOYREAER S AT DML D EMY I 2 b—ya VU aH
W BIEEE L5, SFEER, KESCENHD
HYLEEHD Y HEVES L O\ BER, 85 ST RO
e F B LM O EBSCE IS < SRR OB M O
FEAEM OIGELGH D B EELS & R A FR O FTE A D
5. ZORSE FRRIITIE, B - ORISR T 5T
A S BOTFEEFH RIS 5.

2 BIRONRE
LD FEIENRIILL T D@y ThH—

1) KESGED D OFGEEEHDY: A RS K O B EES,
TS ST AR BESE(L - MREEICIIT D30
EEEZARNT S 5 LRk A REFENLTETCNDH L
DD, ZOHT, AR FEuEEHE L <IEA
7 U7 M, FEDFREACRIT D AR —~ Rk
OEESE LT, ERNOIZESN Tz, ARZET
1%, HZESUER EO/NRSOREED S, O
ZHEWINERS L, ZHhERAWREER S AT A
B THIH R I BB S T2, £
eIz, ANBICXk B A7 V7 MASIRENE—
A& UTPmiRre &, - HE /2 FEss S 5179 .

2)  RESGEICHS  FREOHETE SN OFFER 0L
T HEERS: SRR - BUEORAYRE LR AT
LCIIRHHR SRR AR L Q0503 PRk
B Y 7o o TS D REEEDREART S/ FiAH <
g CAIET D 7-012, FEEOSEE KOS

B2 E O/ Nt E LIz T A MZXY
HEL, TORET—ZI1C LW REARICBIT A1
FABES: - FESAHIGE - ST 2090 %, RS
Fl&feEATo7.

3 ChFETHELNE-HROBRR

AWFFUZIBNTIE, FIZLL FOREEAE S-—

1) KRESCEDDOFLEEHOY: A gL O HEES,

TSSO - BEREE(L - BB L3k

P DB 2 L ST TEE D 5
B FRICHEET 2T 7 A R L OBEREFRICFIAEND.

ZOREARIE, R

HERICHGG SN SE S LIS, amEdn
AT I NTHI AR AU - H B
TS5 — VAR L, SAESEERZA T -T2, F T2,
HLEEHE AT 7 A K& LT n-gram DL THEND
A UG L, g BRRY— VAR LS
b2 2 LR ABTnD &), b, —HAH)
FIH L <ITFBHERES S-S5l A S
BITHAEIOETEDONY == g 2 EY 35
HEeBERLTND.

2)  RESCGERITHED  RERROBE M URERR OGE
o> BEVERS R - SEEYIREER S AT DTES
WTHIATT SR USTEROBER D721, FEsED
BEFENE R & FEAE L D LoIHERA -V D32 i
RPN Dfe LTz

VLB, LT O E LTAERSNTND.

Ogata Takashi & Ono, Jumpei (2016). A Way for using the Verb
Conceptual Dictionary in an Integrated Narrative Generation
System: The Use of Co-occurrence Information on Verb
Concepts, Jowrnal of Robotics, Networking and Artificial Life.
Vol. 3, Issue. 3,209-212.

S, < NEFERSE: < /NEE (2016). WIREAERD T DF
GUAGEIRR D H BV R — RS WIRE AR AT LITES
FORM— TATHREFREERES GB30M) T
#1] . 3P1-lin2.

FROER « /INEFPEE < /N5 (2016). FEOILEIFRIC L2
WL - HEREROUE—EWREAERR S AT MITBIT %
FH— TATHREFRRERS (530D TRkl .
3P1-7in2.

5 RS -/ NEFET- < /NG (2016). REOBEEEFHIC X5
LS - EEREROUE—RAWRE LS AT LITBIT %
Ff— [ATHmEr=eERE GE30m)  FhED .
2P1-6inl.

Asakawa, S. & Ogata, T. (2017). Comparison Between
Variational Autoencoder and Encodder-Decoder Models for
Short Conversation. Proc. of the 2017 international conference
on artificial life and robotics. 639-642.

SR -/ NEFEES < /N5 (2017). EEMREAR S AT



Z 2T AA]

Z 2 AN

(=

[ AM]

LTBT DA ) 7 MUESEHOERS R, [555
ROBRF2E8 23 [RIFERORES TRAEE] . 703-706.
4 SEBEORFIER
[RESGED S DRSO H B K O H B,
FES S ERRO A EEEL) ([2OWTIE, BIfEER
JEAS ST G REEH AR O3 T A IR Jﬁﬁﬁ TELIR
REIZ72 5 CQUNRUN, KSR O L, Bk
AMEORRIR L2 X~ T, ZhaitEd s, TRESCEICE
< FEREOBENE &L OREFER O HO BB &
FIRHNZOWTIE, EEOMHSEERIC L D REEE KT 5.
THLE LAL, ZOHEIM THESREEICR T 27
2V —PHOUGER AR D T EBMEIT D
EEZLND. 1B, B FEIERZ D HDITONWTI,
TE BT D DOFT & MESIRF AT TR Y, IRAFEE
DB O REE L, FiHiEFICIVFIHTL &
DEEE 725 TN,



WHIERREE (HP TAK)

BAREZ

SDN ZN—RE U ARRBKEESRBEMBIBRA VI SA ST F v DHRR
VD bz PIEREE. ERR

<EE>

ARWFZECTIE, KM BRKEORAREZBEL, BEMIGER ARG HRA 7T AT
T ¥ OWEZEH#ED TV D, REREOBRICSHE SN2 SEE O RS2 E IR IC LT L 7 D HEEE 2 5
HBL, ZOFTWRHOABEIN D N HFROEBILE IS T CTHEMICHEMKATRER XY MY — 7 OEE]
ZHFELTWD., FERE 28 FEE L, ~/LF Ry TRy hU—7 KOSDN(Software Defined Network) &
ML Liory N =7 U AT AORERERGHE EEEZITV, TN OMEERHLFEER 2 S50 L 7-.

1 HIROBE

KIFRE2 AIRKEEORAERATIE, HERITHIA LT
LI g EMES T S, HBINIHIS BT 5. —
REA 7R SR DI | H I 2 3B keSO 2 R RO
HANENI THLNFITHATE 5 LIRS T, Bz IEHR
WEMEMERLZE LT, —REndgs h 77 ¢
v 7 DT-OITEEHTHEE L, (o I ERERRE
AGETE2WRIREMED S 5D, T D ORfEEICHR L TR
WECIE, KRB BIRSEERAERF OIS HomEE & LT
EHTE oy U=V EINOMNIZ BYa L, 1FH0E(E
HADOHTGEZME TR &, BEEIDIL U iR mETE,
BELOEET DA M) — 2O ZRE L TR T 7
> 7 BHE D FEOHIEEED T D, TR 28 R,
~ATFRY TRy NU—7 KO SN ZHfg L Uiz B
DFy MU —7 VAT KNI DEFEOMERER G & 58k
ATV, FHmIER A I LTz,
2 HRONE

SKEERH T SN E B EEOEIHFEEE LT, X
~— h 73 A OVUAV (Unmanned Aerial Vehicle) %
W VTF Ry TRy MU — 7 OE D 7.
DTN (Delay/Disruption Tolerant Network) 4z L,

N7 ) L—RITHSE DA~ — T A% LT

A U H—F o NS FTRE/ R F TR EEROESE S
17729 1=20D@E7 1 bV Zd&it+ 2577, 7Y
L—D ) — R 72D A~— N T3 AOBEREE ) B
DAVDIH(E ATRERFHINIC BTG T — & DIRSEA5E T S
VAHIZDOTNTY A LEBZE LT —J5, UV 2\
VTR xRy hU—7 L LT, AV IR = k
EARIa U B a— 2 R H 2 LTk y hU—
7 NRa UEZERCEICHEE L, ARROEBEA 7 T
DA IHDAEE 2RI T b IFRBEE ATREE 75 AT
LEPER LT

£, BEERTICRITD BT T 4 v 7 O— 7RI
BEABE LT — 2 iBE kL, EETHARN—
LDOHHEE A EE S A FHEOHZE bitEsd 7. SDN Z2F]
FALTC, ERENE Ty ML OfHREEID 24T
LEESEHERE, N7 7 ¢ 7 B DR TRIETT,

N7y NORREZTIET D auailiEigRE, % LRI
HHAT— I T AEORARZEESEH Z LI Lb
RO DRI N T 7 1 v 7 OFEAINZ R FTREZRJE
ISR B A L AT ADREH e T u AT
VAT LDFEEF TSI F i, BHEOA N — T
BLfE S AT AR U CTRIAIIIICRIAT 2 2 & TA R Y —
LT —H DOEMEEHIET 5 72D OREEHIETEORG 2,
SDN % FW T o 7=

3 ChFETHELNEHRORE

Av— TS 2N~ LVTF Ry TRy KT—2
VAT AELTL, Ta NEA T URT L EFEE RS
\ZCHEEMERRDOIEFIR A T o T2, TR D, A~
— N TS R LI T 7 2 ATRA b (AP) FEI DR Zoxf
THAN—Ty Ny ha AORREH LML,
b DR EDT — A RRE B 2 HEE T DIREDORR
AEEAToT. F£7n, BEhidyE 2 5 intT — & A5
DISREDFHUMERRTIX, T OMREDAH I ZHER LT-.
UAV ZHW e v TRy 71y RU—27 & LT, VAV
&5 3 o0 bARu I EBET HMRER ISR 2, e k
AT VAT DERHWTIT, EOFREALMEREZ R L
7o, EBIT, ERVAT ATH/N—TX DY
R MR\ VI LEERR, PEEOR DI REIC
1 L7z MR OB AR IR DB R £ LT
LT, —FID RIS N7 7 7 OHINEEE.
L7 —2 5 H1EE L, FIFRMRE D A~—
NTSA R LR AP A G, FIHEHR A NS
BHY AT DT WA TUAT DAL, FORHR
FERAEAT T2 FERE LT, BERAP & A~v— T3 A
OEEIINSED Z LXK D, ATHTHROENN IAD
AT LR LT &6, SINZAWEZT A7 A M) —3
> ORI TEE, Ry NU—2 BTy a b
—varl, TOFMRMEERIRERES

4 SiROBGRER

AL THED TS TECV AT LBIRIL, WIhh
7a NEA T VAT LOBFETH Y, FO—HEOBEREIC
S TIIAERHASREN TSR TH D, 5%, H
BNCHED TE IR Z S BITED D & L i, ZnbH%
WA Lz BHEOMEIERA > 7 T AR T 7 F v £ LT
DFy NT—7 AT LBREELTH.



