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Construction of An Emergency Communication System Used in

Disaster-Hit Area
YONAMINE YUHIRO™ JIAHONG WANG?
EIICHIRO KODAMA™ TOYOO TAKATA ™

On March 11, 2011, Tohoku earthquake and tsunami occurred, which caused extensive and severe damages to the power supply
system and communication supporting system in north-eastern Japan, including the Iwate. Due to the damage, communication
based on the existing communication infrastructure became impossible, and it became hard for people to obtain information. It is
found that, however, most people at the disaster-hit area held wireless mobile terminals, and the ad hoc network could be
constructed to support obtaining information. In this paper we propose an approach to constructing a wireless ad hoc network
based communication supporting system, which can be used for the emergency use at a disaster-hit area until the communication
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infrastructure becomes restored.

1. [XLC®HIC

2011 £ 3 A 11 HIZHRHARRERREAEL, 5FREE
T IRIZ D72 0 B RRAECBRE R M AEEE L2 < oo 7z
WS TIE, BEFEOBEA L 77 ERAWEa I asr—
2 UBMTAT, HMOATRHETH-7-. Lo, gk
HIUZWD A% X, THRO/AFREREREE T T, AEWE
DI, 2ZEM DO FARDL, FIHELHM AN DR GG W Ehk~
RIERAMBIEL LTV, ZALDOFERIT, FHe, HH
EFEBLUALEREREZFAL, ATV ETF bRV
T ORRICR E W E 2 T o ST, BTNy
AT Cd - 7= g 72 T o 3 ﬁ#ﬁzf 15 AE 7270 A3

Brlpol-., 2O NG, #KHMIZBWNTALZDaI 2
=kr—varEYR—FL, ‘Tﬁ%li@/\ﬁﬂﬁ%élkﬁﬁ
EThHD.

WRHIZ BN T, $< 02—, ER@EEmkELA
LAy T VEENEEE > CTWDIEER R 2 ArEE L= IREE
CHREHEAT ~BEHE L CUN e, o — Y OB SRR O SR S S 1
REIIHEREL TRV, 7 RARy 7 Ry MU —7 ORI THE
Thotz. ZOT KRBy 73y hU—7EZHViIUE, 23
2=l —va VERAREL D, LanL, #ESHiTIEAN
VT U OFRBNNEE 720, 22— ORI X DR A

1 A FRSLRFZRERE Y 7 b o= 7T ERE R
Iwate Prefectural University, Graduate School of Software and Information
Science

T2 HPRISKYE VTR T = TR
Iwate Prefectural University, Faculty of Software and Information Science

2013 Information Processing Society of Japan

V—TNERL, 7T REy 7 %y T —7 OS5
NEETH 5.

2 TARMIEE, HEBICmROARAY =T BNRAEL TS,
T KRRy 73y U= BHEEE, HEFFRIREZR, fEHIC I
FABREHaI2a=r—2a VAT AETVOREEIT

I, Flm, KRV AT LDV I 2 L— g LD
IZOWTHHET 5.

, HERFAN

2. BAEMR

BIELAFZE[ 1] ClE, BAARKELICET 2RAERE R TH
NTNWD. HAAREKTO®ES 77 TliE, @EeL
Sk R OB, Rk — 7»@wmtwot%@m
BEITM A, BNy 7 U 8N X 2 EF HERO
EIC k> T, BEREENDLDRK2 HETIE, £ DEE
FEMEIE LTz, b BOMBIEEE DN ED - T2 ER O
EEFREWEDRE D> TATF, BIR, @B 3 ROE
EEHOEF EEEBEE (NTT) OFE L E#FRERCE O FIE
OHBERX 1137, ZAOHEKBTOV Y Shi-iF#
X, FICREMECHEERLTH D, EIHPERIZHE-
T, BRROKEN, TV U R EOMEDEALE VST
TGS, AR OB IR~ B L o, £z,
IO THIE L SN AMRIT, BEmtEICEn, K
DB FTEEZ R ORI L > T, ARSI TV,



IPSJ SIG Technical Report

o EEEME RO - REME
T EERFHCER) O SEFHR(ER
#+
R 250 g~
& 200 \ﬂ\
% 150
OO S
& g =3‘ﬁ§$§?
- 50 ﬂ - e
ﬁ 0 Il -In:."mljh'.m\“.#”\mik-‘:\."‘p‘\n#-'\ X_;ﬁ 1 |
& & P @ &
\ﬂ,}.@ n)@“ RSN NG m\bﬁ NS u\@g n <\_@ N
aj\.\\ N -~ R o ﬂj\\fo

B 1 457 - S IEEHREOHER
Figure 1 Transition of power failure and communication

facility failure.
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Figure 2 State transition of a terminal.
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Table 1 State of a terminal.
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Figure 3 An example of communication schedule.
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Figure 4 Example of Caretaker-network.
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18R R D IR R Thormat
Z Y — IR D FFH] Tsicep

TE e R A D% n

5. YIS

KEZ 7o HERCEI EN A LT h, BHv AT 00
32T AR EIE, BEHHMOAXITaIa=r—
a USNEEE 2D ARFZETCIE, EEA 7 INEIRTD
FTOMIC, BEEE OFTFEL TV 5 BRIBEmARICE DT
Ry 7%y b= %I LZ, AcDaa=r—v
arEVR— TR aI2a=r—2a v AT AD
ETNERE L.

K AT KIBIT L2 EMARBEET VICE T, #K
HIZWAAAXDaIa=r—yvaraaiefBo ES R
—hTHZENTED. Fiz, BFFEXRY NUV—TI2L»o
T, WEEARO BB B E RN AR B L) A
B ASDIMEZ R TE 5.

SO E LT, YA REOER EAET LR
5. Fi, BWUIREEATY 2= LOREFIECONTY
BT D HLERDHD EEZD.

SEXH

1) FEHIIER: @ BAARKEKICE T D IERBEBIROFI A &,
T BEEFRMSCEE D, Vol.J95-D, No.5, pp.1070--1080 (2012).
2) WENEE, WOAIE, #EHASE, SFRER, BRAHT) RS CS
Il a=F—varmkKORE, TV T =5, Nosl,
pp.30--37 (2012).

3) BRIEBAIR, BLEALEE - T E WIS 2RI U 7o S E RS
Bk, ECEWEE SR IGE B, VolJ96-B, No.6, pp.580--588
(2013).

4) Xiaomei Liu, Li Xiao, Andrew Kreling: A Fully Distributed Method
to Detect and Reduce Cut Vertices in Large-Scale Overlay Networks,
IEEE Transactions on Computers, Vol.61, No.7, pp.969--985 (2012).



