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Abstract: When a disaster happens, rescue teams are organized. They firstly search for victims in the
disaster area, then share information about the found victims among the members, and finally save them.
Disasters often make conventional communication networks unusable, and we employ rescue agents using
ad-hoc networks, which enable the agents to directly communicate with other agents in a short distance.
A team of rescue agents have to deal with a trade-off issue between wide search activities and information
sharing activities among the agents. In this paper, we evaluate the organizational strategies by using agent
based simulations. We first simulate a naive and unorganized strategy named the Random Walk Strategy.
Its result suggests rescue agents can not rescue all victims with the unorganized strategy. We propose two
organizational strategies, named the Rendezvous Point Strategy and the Serried Ranks Strategy for rescue
agents using ad-hoc networks. These result suggest: 1) rescue agents can find many victims with wide search;
2) When there are a fewer victims, it is important to reduce communication costs. We propose the orga-
nized strategy named the Platoon Strategy based on these results. The performance of it is better than the
Rendezvous Strategy and the Serried Ranks Strategy.
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Fig. 1 Trade-off between wide search and information sharing activities.
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Fig. 5 Steps required to save all the victims with the random walk strategy.
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Table 1 Failure rate when the necessary number of rescue agents is 5.

0 1

2 3 4 5

JPEIS (%) 9.2 9.3

9.4 9.1 10.9 13.3

4.3 EE

HEHHE 5 DA L BEHEEORIRD 2 WihE 2 X5
&, BN & B2BhsEHEE 5 % E 01T ) 9K E
Vo 2, EEHEECHIRO S B T VT LY — T iR
T, ZLOANBEDORHEHRIEED D FATAT, LEAK
TEODLONVHE LN L EIRL TS,

interval; IHMERZ—Y 2 v FOSHEASVETDT
BY, COMEPKEL LB EHTLT, 7 FEy 7iEx
o7 RNEB TR L EHR L TBE 2 LI2h 5. #fE
FRHEICHIBR DS W AT, EHSEEDS TE i n) T L
W70, interval; RE L GBI EET AT v 7THIZ
B o TWa, BEHEES ONES LEND 2 DA
3 interval; REL B BHIEEET ATy 7HIZFEL %o
Twb, —HT, LEAED 5 OEAIIZITHINTH 5.
72, £1ORMEEE AL L interval, DRKEL b L
RBOEGHHRTRD. HbETER L LFHLIED
PEWERICR>TWD, 2% 0, £ ONKEOFEHRL
BAVRUERGEIDTH L EWIEI) DRV 505,

PEXY, 7 RKy 75 %Mo 72 G s T ik
Bjr—2 2 POHBMICATEILCLE ) &, BEHHIC
HIBR DS 22 Vi & HeRT, RS EI Sl LT v, 20
720, T RARy 7815 % o 7o f BT E 23 RLRR R A
FHThH5b.

5. LIEBEREER L HAGERS S FREE £
18 U 7o iR O R ER

I T2 ODMBRERE, T 0T T —RA v Mg L
A v v aBRHEBEORHE 24T ). T v T T — AR A v N
LB OMBEZ BT LEMETH Y, X v o 2 RYIEIEIE
EMLA 2 ERT LW TH L. N5 D 2 DOWIEOFT
i &7 K& v 73815 % 1 o 7280 T 09 72 B IhiG Bk g (2 o
WTHGETS 5.

© 2012 Information Processing Society of Japan

5.1 ERETE

INT AT HBITAEOEREBEHMLUIAIFELETH
L. FGUFT—FRA Y VRIEIZT T T — KA 2 b TR
HHETH720MEHPNIL0 T4, A v ¥ 2Ry TIE
WEHPEZ 025 9 FTENEFNIIOVWTYIalb—T 3
YEAT).

5.2 XREER

6, X7 I2FEBGFERERT. £NEN 1,000 DY
Ial—YarEEHLTWS, @6 HEEREIC LS,
TRTOFMARAS ¥ FORIEE ZET T 272012005
ATy THOBZE L TWD, Ay ¥ 2 BRYIEIEIZHE
FREE S 72 HHEE T — Y 2 v NEREHITADT, M6
OREENE X v ¥ 2 RFNEREE DV TS = — Y =
FOBRE DV AL, =TT VT 7 —HRA v Mg,
FUTT KA PTHEREAET LI LIILTRDLDT,
WEHMIC P PLET —ELTE. RMTIIEAT Y T TO
BHIEB 252 T L2HUR RS ~ POBREHTH S, Thid
PR Y P OULEAHD S DL EDRERTH LD, LB
NS 2 DL & HMHMITZED S %\,

53 EX

M6 &0 ZENETNDOEMDLENED 2 DHEL 5 DY
EERIENDE, FOEEIT VT LT F— 7 EHOEA LI
NRTHLNZ EXGnDL. 250, TS OHMMEEIEIC X
D& OEMEEI = — Y = v b CIERISE AR -
TW5h.

F72, M6 &0 Ay v aRFIEIEIEEGHEEIRE %
B EHEREDRAL oo TWA I EDG05, ZULEER
HESKE < iU, BWNEEI—— 2 = ¥ FOSENZITILA
D, MRHFAPILL RE06TH 5.

M6DT Y77 —HRA Y MNEIEE Xy ¥ 2 BRYIENIE % b

2384



BHAIEF =R EE Vol.53 No.11 2379-2387 (Nov. 2012)

6000
=) i i i i i = i 3
SE 5500
b
y
=
%) 5000
2
-
4500
AR AR AR
S0 200 - A
0

LT T I —IRA NERRE 2
8T I—IRAVNERE 5
e AvS A BRFIERR 2
e Ay A BEFIERRE - 5

‘ISR

M6 7>77—FRAYMNEIEE Ay v a BRI OMBERES E D, §XTOHARA > b
OFHIEH 2 ET T 5 F TOFHRAT v 78 (FLBIOBTIELEEAE)

Fig. 6 Steps to save all the victims with the rendezvous point and the serried ranks

strategy.
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Fig. 7 Cumulative number of saved victims at each step with

the rendezvous point and the serried ranks strategy.

NRBEFEAEDEAITB VT A v ¥ 2 RHIEIEAS 0] >
w5, La2L, TERDLETVTT—RA Y NERg L
REBEDDD A ¥ 2RHIEIETS, 7077 =K1
NEEREAS B> TW B ERGSH B, T, T T 7 =K
A 7 NEREECIIEBIEE = — P = v M ) 7 AR
LS5 720, FHRA VY P2 S BRTEANLTHA.
— T, BYOOFLRA V"2l hoTlbE, F
YTT =AY MR AER MV Ay Z o TL
FoTWh, Ay aRHIEEIGIERL R A > M 25T 5
L, TOIHIETE TV LIDOTHRIAEDR LAY 70
BT,
WRIZT 7T —RA v PEIEIEREEICS < R AR A
Y N CHBNEEI 25 T ADICHERT, A v ¥ 2 BREIE
ETRTOKEARA > P THINEEZZET 55 DIZHEFT
HbH. 2FD, LEOZ NS 2 HOMAENELNS.
1. ZLOfKMKRA Y PERRT 2720123 2RIESS
TSR,

2. BHAA VI L R D EERILEO I A N EIZ
72139 SR,

2L O HRA ¥ N ERDT LD SERITIER DL

© 2012 Information Processing Society of Japan

BhHLH, Lrl, TOOIEREDOI A 239 h o
TLEIE, ALY 2D R BB ETEIANC
REDLHELHEoTLE). 250, EFRILADVY D5,
HMILFDOIT A 2R L T LT E L AMKRENE 2 F2 5
LWEN DD .

6. 7T T—RA 2 NEBEE X v 2 1 BRTIEL
BE D4FE & $ A S B /- fARE R D EER
ZIZTREDT v FT—=RA Y MG E Ay v 2 REIE
B DFEERTH: S N2 FIEET 2 ARG T 5 /NpRE
WeDIEERZAITH . ZOWIIIHEBNEEH = — Y = v FE» <
DPO/NER L BN T B INRIZB Y A B = —
Vv MIBESTRELZ LT A5, AREIEERENT
ERWITIERMREEZET 5. EmREIE/NPRRE 2 K[ LT/

B OE#RILE 2179 .
FANFRIEERIEP YV EHREIT). 2H)THZ LK
D, HEREEEPILDG L7205 OHMES » P ERERLT S
ZENTED.
—HTENEFNONKRIE A v ¥ 2 BRH E A THZET S
Nl VI 42 e AV Y Y N VAN 0PN SN
EVBAIEZT IS A Z DR THE. 2FY, 1§
AL TENEE AT 2 B/ NENOfBEE = — 2 =~ b2
THELDT, TARDThr6Rw, 72720, FliRA b
DLBENFADVNRD N & D) RE VGG MO/ E 20
TERIEH 217V, IDBEPRLEDND L. F O3/
2 K0 LT bk el L CEmEE 2179 . 0%
D, BEEPEL T T T—RL Y MR BT, IEH
IEDIA N MR LI ENTES.

6.1 EERFT

INREENE 2 SR A 720 I I NT TOERID L, ¥
Ialb—YaroHEERELLTWS, T2, FWhRA
¥ N OBENBITNFEEOEREICKE (b o T 5
DT, LENLI/NEDO N TRETE S S D LHEED/N

2385



BHAIEF =R EE Vol.53 No.11 2379-2387 (Nov. 2012)

24000 | =

20000

MU INGEH

22000 \\\\_\

IV TT—IRA VN
= Av 2B G E R
INFRERE

WSERE

8 3 ODWMOBERHET LD, §XTOHMFA > FORITFEE 2% T % T TOVFY

AT v 78 OLBIOEFELENED

Fig. 8 Steps to save all the victims with three strategies.
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three strategies.
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