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Abstract: In this paper, we propose RMS (Refuge Management System) Which gather information of a
refugee, create quickly a roster of a refugee including needs of relief supplies, send it using wireless, and
manage presence of a refugee using ICT at the time of large scare disaster. To use RMS assuming an infras-
tructure of power and communications blocked, we tried to save power more of the RMS using commercial
Embedded system. The RMS is powered lead battery system charged with solar panel. We have evaluated
the battery system (capacity 12V, 20 Ah). As a result, it turned out that it is possible to operate RMS
during 3.67 days with one lead battery. (in case of LCD backlight OFF). We devised a way to replace the
battery without shutting down the power of the RMS. This technique was able to extend the RMS of the
running time. Additionally we actually asked many people to look at the RMS we developed and conducted
a questionnaire survey. As a result, we confirmed the effectiveness of our proposed the RMS.
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Fig. 7 NFC reader operation panel.
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BETELRARE L L. BEBHOTHONNYy T71) % 1
BULERZEL, THZ LNy 7V 5 2 & THEAE
EEOBRBEEZIEETE 5720, RFETIZA > 7 TH
M THEETE L EE R

5. RMS 7’0 b &1 7L X7 L OREIEEE
Sl

X 8 ICARTIRE LA RMS 70 b % 1 TB%E L 7-4%
B Ry, RETIE, RERMS O 70 k¥ £ THIKDH
BEINE, Ny Ty PEHAEDETDOY AT L
EROBBEEE OFFEEEL, /220Ny 7Y 2= b
IR E D ¥ A 7 AEEZEEOFHEi 47 2 & T, K
RFE T AT L ORMEVERE % 5FAl L 72.

51 IRERMS D70 ME2A TOHEESHATE

R21IKRTE MY A TTHEL T2 KT OHEE
HOFEIEE/RT. T0k2 5% H 5L, LCD, Raspberry
PI (A 2 KR—=F), EH LAN OEICHEB A HN D
D H B, I LCD OB E IV Y AT L&HOF5
2 HOTWE., LoT, RIEDRMS T, Y AT7LD
Vo EFHE X YT F AR £ ELHWICLALCD
HLZWZ NS, HiEOZD LCD O/Ny 7 J 4 b
? ON/OFF 24 v F &l Twh. ZOEBEIMRE
24 %729, LCD-ON/OFF, i LAN 7 5 7% O A i,
OS BRI 7 SIS X B KFE/NNY —V TY AT LOHEE
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Table 2 Power consumption of each device.

RMS TR 2 & | BAFEMEIW]
Raspberry Pi 2.00
USB 7 0.17
R LAN 7 % 7 % 0.85
NFC U —#— 0.18
F—AR— K 0.16
~ A 0.35
LCD 4.10
iy 7.81
RMS
5V 12V T ’
T | |
| CB1 | | CB2 |
1
@
e
RENLEIR

9 Ju by A TOEIMEM
Fig. 9 Measurement method of the power consumption for
RMS prototype.

T&ME L7,

X 9 IR THEMR TAT T ¥ 4 TOHEEOWE
Ao 7z, WEHFEELTIE, RMS 70 b o £ 7D AN
BFIZIINy )22y TR L, BEREEERE 3
fe L, EimZE(LERO MO EREL, EitEH %
EL, BEIEECL) 7o by A TOERNEEN 24
WL7z, 72, 70 b A4 7Y A5 L OFFEEEREE D
C72HEEOMER R TR 3 1R,

FI3IVEHLANDH D, LCD /N> 2 54 k ON, OS
BB Cld 5.44[W]~6.05[W] TH 5B, — D/ — kIxv
a2 OEBEBEITNEK 40~50W RRETH 5720, ALK
~ A 2 (Raspberry PI . RPI) %A L722&I24LD,
#¥1/8~1/10 DEBIMLEEHTETWAE., 512 LCD
Ny 2754 &2 OFFI2¢ AL, 7Oabs 4 7ONERN
2 3.03[W] &7 77— a sy BEhoEEED LN
TESRERETETBY, SHLIEERLAN T Y 75 %
Wohbd &, 1.82[W] &8 TEHIREDHEIC RS Z Lo
Nolz.

WHET— Y ONELREETHIE, BB RLZ2H L
Vo THEEEN LAN 2 OFF 1295 2 &3S, LCD
Ny 7254 b2 OFF 12T A2 L3V AT 2 EH EWTRET
bhLEZLNL, L5, RMSOYE LIFHE, 76
TUFHE, Y ATFLDA T F v AW EFEAIEES WL E
HREELDPLCD 2HLAZWVNLTHDL. ARTRET
Y AT L3 TREEE T — 5 OATNIEAND AT
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Table 3 Results of power measurement.

AT LOWRKE B B HEES
[Vl [A] W]

HEML LAN H VD, LCD-ON,
Os @+

HEML LAN H V, LCD-ON,
oY — VB F R
HEML LAN H V, LCD-ON,
GUI i #2777 A KL B¥)
MEHL LAN A Y, LCD-ON,
77U B

#EM LAN H v, LCD-OFF,
77V EE

#EHE LAN #% L, LCD-OFF,
77V EE

12.1 0.45 5.44

12.1 0.5 6.05

12.1 0.5 6.05

12.1 0.5 6.05

12.1 0.25 3.03

12.1 0.15 1.82

LN AR (A<k, 7Ly K, PChE) TWeb7J
THENSDATIOIREL DL, L, Wi-Fi #8OEHmG
KEFH L EVADRCGEICRY, Ay TF Uy AE=F
YN EZ CRMS READ X —R—=FE Y ANTHZ LI
BB, SLEAIHHLEZWEE RS, Lo T, RMS L
b EFRIE, LCD Ny 2754 h% OFF T&5% L9, A7
0 b % A 7Tk LCD-ON/OFF A4 v F%3&l}, FHT
ON/OFF T& 2 741 v & L7-.

5.2 RERMS &Ny 7)1y NOBRRIC & 2 RERS
BDBITE & & 5

COHTIERMS D7 v A4 7Ny 7T 2=y |
(20Ah) & DR TARY A7 L OBBFEE 2 [E L7z, %
B, Ny 7)a=y MIHEED (DC12V, 20Ah) 2f#
JALTBY, EBEZHIOVETTTFL VT -2 a >
EVIOBEARE, AR TE L 252D AH. Lz
MoT, SEDNNy FY L=y b OFREIEE O T,
RMS #2F L TNy 7 =y FOILEEA 10 [V] 12
b ETOMMERTT Ny 4 TOBR@EIEE LTHEBL
7z, AN 5.1 B Cikam L7 LCD /Y v 7 7 4 + ON/OFF
DR ENF = FEER L VAR L7z, WEFEERIT RMS o 7o
N A TNy T ) REHELIZIREET Ny 7Y O 1 E
FExHlE L7z, ZOMETR 10 1277 . X 10 OFRFRDS
LCD /Ny 754 k ON (LCD-ON) OfE#, H#ias LCD
Ny 2754 OFF (LCD-OFF) OfERTHA. K10 &
) LCD-ON DO FM@ER; A% 35 Bl (0 1.45 H) THh o7
DIzxf L, LCD-OFF Tl 88 K] (#73.67 H) TH - 7.

L72ioT, VAT L%ERT 584, LCD-OFF IZL
72 RN 2 R A PR T & B 2 LA o 7.
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Time (h)

X 10 LCD-ON/OFF I2&% 71 k& A 7 ORI
Fig. 10 Measurement of operating time by RMS prototype

and Lead battery unit configuration.

11 Ny 7 ) ARFIERR O - B HIER K
Fig. 11 Evaluation method of stable operation of the system

when two battery units are connected.

53 280Ny Ty bEIFIERLAEEEDIX
7 L DR EBN T

ARIREL AT LTI, Ny TV y b 2Zid 52
RMS ® MCU (RPI) ¥ AT A%k (Vv v F ¥y y) &4
HZ RNy TV L=y FERIPTEALVATLE LT

ZITE, 260NNy T &) LEERTIERLZGA,
Ny 7 ) WTCRERASTRA, WoNy T ORENFET S
ODPMEERICEL VHER L. B 11 1[4 RMS THRA L
TNy 7Ty az=y MRS AT AORENE L UVE
& - BElEAR A~ FERT. K11 @ CB1, CB2 &4 —
Fv N7 L—7, BT1, BT2ENy 7)) 2=y b &/RT.
#NyF)EY—Fv 7L =%, DC/DC I ¥ 3—%
(12V = 5V ZH#) %4 LT, RMS ® MCU ~DC5V O
B 21T 5 72,

Ny ) ZEHRI I BT1 & BT2 AV A 1236 514456 12
o2& EIZ, MCU BEICZBED v, TREDOFIAT
VAT LADOEEFHEI R 4T o 72, FOREEE TRICRT.
OBT; & MCU 2%#EH (CBy B : CBy B)

ZotE, BTy ODELEIFIV], BTy DEILIE 13[V] T

Holz.

@BT, ##ft (CBy B : CBy BA)

Pl = 0.7[A], I, = 2.2[A] TH o7z, MCU

DASIBEIFIZZEAIE 2 <, MCU OFEIZEED 2o

7o, 72, BTy & BTy OFEMEIE 24 B UL L > TH
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9, MCU AMREIESEIET 2 2 Lidhh o,

L7255 C, /Ny 7 ) 25 L TH RMS @ MCU
IR, BECE L2 LR TE .

F 728 1EMRRE OBRE M RERE MR & AT o 7245 R, 2
BONy Ty FEflioT, —HONy Ty k
DRBERENDV L G olzbWMAERLNNYy 7Y 2= b
ERILT, BBV R holzNy 7)==y MIKE
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LBV RTIET, RMS DY AT A% E ST, %
WA EECTE 5 2 & #RER L2,

6. RMS 70 b& 41 TEHEICRET 27 >4 —
NERE

2016 4 11 H 4 H~5 HIZFEHE & - LRFR A4
BSS (45 41 mAML | (DUF, ESELER) 2BWT
MBS L7z RMS 70 7 4 T &5 7 — A B L,
—EREEDF £ LTARTE MY A TOFEICET S
T — MR ERL .

RETIE, K70 &4 TOFGICET AT o7 — o
FER L ZNC DN EE R R

1 74— bOREAE
WEERIZBWTARATT 7 A TOEFEBRE BFEL T
72727238 ND— i DRBEHE RN RIZT 75— b+ &%l

L7,

FEH PN, RAVRTHM 1~3 %2077 — M
A HFRICEAT L, AFEOMEB L7 L7 4 TD%E
WA L2t RSB T vy — MREEZERL. K7
Y — POERMAEEE 4 1R,

FR 1 ORM3ICOVTIZI4REL->THY, &4
OV TREETHREE LTSI NEE Lz, %3
W IHEYZEH3EDbRV] T2 [ FHEDR V]
EEZTNGZ, BEFEIRELI-0 % ZTOEM 4 TREAL
TvHHIbDE L7,

6.

6.2 74— bDIER

R 1 o [T Y AT A OMBEIIHMTE
L7202 ] 1220w T, [ 12 122 OEB~D#EREET S
I 7%RY. [HECcE/] T3 [RRHECEL] O
A% % GbE s & ako 97% (RREEER 38 A9 © 37
N) PORYZATFLIZOVWTHRTEZ L) [ 215
ZENTE.

HM 2D [RMS OF 1 A7 L A R E 7 S I0FR
SNAHMEIIERLTWVWTTHR] 12OV, 13 122Dk
MANORERERT 7T 78R8, [2H8H ] F7213 [®
RZFI)EBY | OIEESHE D EEED 95% (FRIIEEH
38ADIBE36N) ARV ATLIZOWTHETE LW
B EEDLZ LN TE.
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Table 4 Questionnaire item.

R 1| RREERTAE PSR O X T A O EE
P CEFE LIzin?

(1) BTz

(2) RREMFTET

(3) HEVHFTE ol

(4) HfgCE ol

PR 2 | RMS DF 4 A7 LA SR E e L1
RSN DEMEIT AT WTT

1 =585

(2) ©EHIEH

(3) bEVLEIEDLRN

(4) &2<ZEIEbRN

(5) bR

EM3 | B LR RENREELZEE, ZOVRT
ARBHoT-6, FHLTATLWEKL E
Th?

() FFEHLEVWEES
(2) PREMALIZNWERS
(3) HEVEHEbwn
@) &<z Bbln
(5) brbian

LRLDOB)YE @) EBIN L7 NIZF OB H %

R4 1CREA

WL AR Y AT MOV T, RUEEZ

[l 4

ERER - EEPRHNTHZ T ES 0,

HFYER
CEIh -1
3%

PORFTELC
21%

BT/
76%

12 AEEO RMS ZHT 2 HRELIZONT @EM 107 > 7 —
b At R)
Fig. 12 Understanding the RMS outline (Q1).

FANZFEMI 3D LRMIBSEED AL E, TOTVAT
ANH oML THIVEBEREETA?) ] 1I2o0nT,
X 14 2 ZOBMNOFEREZ RS 7T 7%2RT. [F9) 8
I FFTRRE ) | L) HEREEROK 719% (]
MZ&EE#H 38 ADHI B 30N) THorz. LiL, EEKE
WEED 18% (T N) \Wii%, E0f) 2 HhBEY 27
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Hh o730
OIS
| 3%

13 RMS FHRMBAEO LR T SO0V T (B 207 ¥ 7 —F
AR
Fig. 13 Easiness of display screen (Q2).

HFYLALLLE |

bHh o0 EEE
18%

PR EALELERD
24%

B 14 ARREETFHEO RMS @ EEFIH L2022 (B30T >~
= MR
Fig. 14 Whether you want to use the RMS (Q3).

fEHALILEERS
55%

x5 #3307 yr— MER (BR - B2E)
Table 5 RMS opinions and requests (Q4).

P 44
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RMS X° Web 7 7 U FIZR RSN D LF% 1
ALd<LTUELWY
Web 7' 7 U FIZB GRS LD 1
5 R D JES I BE DS TR
~y MERbHEHIATHD E LN 1
BHEEHAND &L 1
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ILLTIELW] 2V bDTH- 7.
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L2 8RB - BYEPHNITHZ TLESIW] v
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3.67T HoBETEAZ 00 hotz. 2, Ny T UK
B IZIZ RMS D& Z v v M & v FICilLE L7
Ny T EFMTELEMEER L. ZoHME WA
E2MEHDINy 7)) RAHNIZWT 57217 T, RMS OF{H)
e iR 1 S Q=W N 1 = A DA

L7zhoT, ZOREFHEEMVLZILETENA VT
ICHAFETIC RMS 2 BREIMEHTE 2L E 2615,

T4 MBS L7 RMS O 70 k¥ 4 7OEFERERET
W, —EREB I L TR AT AT ARHE T v 7 —
FOHRE AT 072 2 H, BRDREZEDHK 8HID AN S
FIRETHD RMS O EFHICOWTEVEHEIATE: S 17z,

SRITEBORA N~ TE NBUB o6 3 % 0l L C
VAT LADFEFEEREATOLESH L. FHITED B,
RMS (215 % B8k d 2 B HHR T X 2 #Hm Kt L 0fH
BoOWMESL, 7T 2 7 HERGEERE 7ok 4 5k
BRED T — & FEHE L RERERDOFMZIT) TETH 5.

BEE RBICARMEEEDLICHY, ZRESH %
W7o 72 & F LA TR ERE D B S R AR o v T
Tk, WBAKEERE, 7 L CUERIZERE) BRI RS A3
O TE NER, AW EHER, IRETEERR, B AR,
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