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Utilization of Mobile Computings in Disaster Emergency

YuJi URAMOTOt and SHINZO KITAMURAft

In the case 6f Hanshin-Awaji Earthquake, most of communication lines were interupted and
overcrowded, also vocal communication, mainly used at that time,was tedious for processing
and summarizing the size of destruction caused by the earthquake. In this paper, we pro-
pose an application system which copes with such difficulties by providing multiple mobile
communication tools for the first problem,and by adding multi-media oriented information
on ‘when, where and how’ to vocal communication for the second problem. Especially, the
position identifying tools using a simple GPS and PHS cell stations are developed and their
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applicabilities are exprimentally examined.
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Fig. 1 Time series of information in disaster.
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Table 2 Portable telephone and PHS for disaster
prevention uses.
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Fig. 2 Disaster information collection system.
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Fig. 3 Measurement errors in simple GPS.
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Table 3 Transmission time for each media.

BIE MR EERN (s) Had
WHER (IH) 80.3 _
WHES (o) 37.9 -
PHS (73 a2) 81.8 -
PHS (PIAFS) 30.0 -
HFRESE (79uy) 41.1 PC HETT A
EMESE (7F+ur) 21.2 ST ET A

BAL AERMLOBRE L0, RERMIIEE
77 4V (48Kbyte ® JPEG) % H — Nfll~ X — )L
IR LERT ARHTH 5. 275 LR EREIE, &
KEEF VY A7 LT [PPPERET] Ave—Uk

RS [ Ay e—VREET | FTORMEMEL 2.

6. F =

6.1 WERELHSERRE

40, NEBEEZSETHOICHEBEY - VLT
i %2 GPS B LU PHS £EHBIERTCHORE» %
L TIRRER AT o 7246 R, #BTHE () 0BT
HENNENTETH Y, ZoFREFHVTEERES
AA LG AL, HOLERSE (200m BEDBEER)
PVHEETH 5. HEMNENBICEVTOMNEBBRIIE
B, BEERTHY, BROCHLERY L2 22
& DT &% GIS (Geographic Information System)
EDEBEY - NATHVARY AT LADGE, B,
BETLY 7EHETE 2 HBNBIUS HFEEEN%
FEBETH 5.
KERINEBERENEL TED SN EHRIT, i
RATCHKERCRT 2 BEREE4TD D 2 TIEA
sh, REOGERIEOEE (HERSEREES,
IRBIEERE) SHPTRL L LD, TOIUEL
TEREBRICAET A LI X D EKESRKES
WCHREELTWS, BEHIBOERD AATEE &
%%, KENBHINESNABRONEL MBIESR
DHEELORERR 4 BB 7.

6.2 UBWENEL

PHS ¥ A7 ATOXEMBH S DBEHITH A 10~
500 mW (V4505 200 m R2RE), BKET 1.9 GHz
THHYEERTHOBENS 5. B> S R
TRBLIEVRETOMERE Y RAa-Bae10it,
HEBACOBRBEIHFCHEZL SN D, =
DR FIHETIE, »2BRBEL LR HES TS
FLTwRIE, CAHSIZBT 5858 GPS OfiE
L D FHEIC BV TREEES ST S 2.
BMHE PHS KBV CEFBELONEBLEET 25
BECOWTRHRESNTBYY, 22 CoOMBRE:

RERSRIBIZE-NIVav¥a—F 4 7OER 1003

®a ERABTLAERE
Table 4 Information contents and accuracy for
identifying the position.
THRPIZEE hr BN EE
CHEE - BBhich b %) R RE
BN, EEED,
7 R i
bR
R TEBE(TH XIEBHERS)
N EE R
B - BREE
AU EN, BRI RAERT
BYaE - EREESD
IR R B

NEHFHRAF
EFTIHHR

HMHFEME | 5 GPS

(PHS ##5)

LCiE, BRTEYEEN® 11m, BATH23m T
bbH., FITIOHETHARE PHS 2B 2 ER
AT, EFHMEL PHS R4 0 0+ fEL
TRl ZlARBDE I REREBLILENTELD,

B5»omsLk)ic, HATERRL -BRIEE
70 [dBuv] LD BREECEZEL TWIITHNE L
PHS Z##/F & i3 40 m DHO#ERICV2 LW 2 &
BahBH. BK, BHBEHNEERL 7257 — ¥ IUEH
DETH B, T TRERBORHEIL 20mw I2
BHELZODTH A, Th & H#HRE PHS OFIFEL
TV R EMF & ZEBFRESBIBT X 3 TwUL,
BIRBESH L 2 A 2BV, MEBEETY T %
FENLTERDILDTMRTH A EHHIFTE S,
REVATHCBWTHHSHE GPS & PHS #£#15
FREDOBHY A7 ATHY =V X B IES TS
TEZBAIC, 52U PHS EHEL S 0BEEH
BelET LI LD TENT, BUBY —VBIRO &M
LT B ENTE S,

6.3 AEEIIAFLOEFHICAG 1S

ZITiE, BEVATF AEBHOVTETERETS 2
EWZEDRERCELZE, BIUAKROBKS A5 A
DEAZBEL 2L O DORERIT.

(1) MERUSE BERMN

TR EHE T OBHRIEIC OV TIRED B
Th% ) DN EFHRO EBWMESTHRTHI L, &
LI RIZRIZ DOV T LW ESE, PHS OARS
EAGEEB LU ARBEGBEIC L ) BERIRIT S
T, RBEY T MBI 5 EERE Y EEICL 7

(2) KEBBBOBEXF 4 7%

LoL, KERSRLBEZEL2EAICBYCE, &
RRBBEAT AT DAREEL 2K EREEL A7 LT
2, BEETOMABARTHTEVDLE L% 2w, 2
NWR, INHPLDFBREBATOKERBELZ
RIHE, TEBAAY o2y M kY, Hibox



1004 TERUIRRERFRICE Mar. 1999
— 90
3 ol T
o0 . [
" s} ’J
#
ﬁm I ! . ’ :
¥ o
“ : . . ] s o
o M $ H 3
s $le
@ * 3
*
» N g
¢ t
2 *
$
10
0
0 20 40 60 80 100 120 140 160 180 200
BEMEIm]

5 EHRMEEL R

Fig. 5

B GREERT, K% CERIV LY P ERE
LBHROSRERITL ALY, BEOIMALE HHIE
FTRBEPOLEEEZ S, SAREOVATLADH
B b OEHBEN A TR HE, BRIV M %
FEAT I LICE ) DR 2B EFRICEL TREE
LThb, BEYATFLATIE, BEXTATEAKA
BERRMALETATVT v 7 ERE,ERI V£V B
(LAN) %32 T 232 BHRIEOEHTLHH %R
WOBETELEICL, 2—FA V¥ T2 —ADH
EERLEZR->TH 5.

(3) #EvavIickobhb%ME

BN COBRIBINEICEL Tid, EBRTHW/YV O
YOWBEETIIEFICRILL, EEDDICT —
FE&ECAB®LEL L. ZoxEs LT, ANE
Ho 3L EHICABRTCHLEBICKRRTRET S
[A—78—FENA V] EERALT A ATV —
BRONSVIVERBVALILPUVELERD.

7. bW

KBTI, KERERIEICTL TR R FE
HBE—NANAVEa—F 4 Y TRBIZOWTRE
L7z, ¥ic, E5E GPS, PHS XMB%FAL-H
B BEUE I OWTI, TOHRERAVS I LI
L% ) OBETHEIENTETH Y, NERFE
OEBIC AR LDDDTH S, £z, ThHDY
AF M2 DOWTIE, KEROAZEERL 20TIINE
PV L BV ELBVWEVIREESEZ,
ABTEIE L OEERS, 1V MMEROHR R
AL FATELL )R AV I T2 —

Field intensity and distance.

AEMAT Y ATF ATV —=F T o7 LT BED
Hb. Fo, KEFVTFHEL /- PHS MEFHRICD
WTi, KEBBOMEBLHMB-OILOAMERL I2H,
KERD X D IERIEEL TWAHILH- T, KE
IPEAL L ) BACTEET 5 AMcx LIEERR T Y
BA% o7 LOBEHMERIET A LICL I
BITRERT LWL RS,
%

s £ X #

1) ERE=a2— X7 1 7GRS KERICBT 51
HBfEDDH Y FiCET 283, pp.18-20 (1995).

2) AR BRICHVBERMBOBEL BIEL T,
TEIRBIEELEE, Vol.14, No.1, pp.20-23 (1996).

3) HTR=, =A%M, BFT— FHEFOKRR
R ER %, NTT DoCoMo 77 =N - ¥ % —
FJV, Vol.3, No.4, pp.7-10 (1996).

4) WA A, PHEHER, HHREE  BIEEER Y
P ZIIBITARERBRNVF ATAT T -5
N— ZADBRIZOWT, HFHRLEZESTFRERSE,
Vol.97, No.7, pp.125-131 (1997).

5) MR, £4He, % W, HE &8N
B PHS i BHRINERY A7 A0B%, EHRLE
ORI, Vol.97, No.117, pp.13-18 (1997).

6) AR, AF = NEBHRICEEL 2K ER
BRINVEY A7 AT 558, BFHERBEE
£VH A LT 4 KEHEFERCE, A-14-12, p.174
(1998).

(R 10 4E 8 B 31 HEA)
(PR 1141 A 8 HIRED)



Vol. 40 No. 3 KERBBIBIBZE-NAI VAV a—F 1 V7 DER . 1005

AR R (E2R) R #H=

BEAD 29 4 7 A 4. AR 48 £ MERFE TSR, B 15 4
MEREX. FEIREEESELH 5 A4, B 4 ERERFEREE
(B NTT) Att. 73 % Lacilo TEHEMRERHET, KRASI S
FRFARBICHEE. PRSEFLVE F, MEKZETFRBHKIZT LR THK
BREBBHE Y S —F X ¥ -1 B, FRI1I0FEL ) IZHE. > 2
BOWTRERBHIGER Y AF L OWMEHRICHELE 7 LGB, EAERLESORICHE. T
ECED. . FH 10 EEY AT AKIHIEREASE, FES8
FEREL ) BEBCEARENE VY —F €Y 5T oYz
VAWET 3




