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BEONEITEELERICH DD, TRTO AL NLD « BETHERAEFRE i Z b
MTE DB RD HILTND, BUFIET CTICESR E L CRlnE SCEEF OO DY
T 7V —BEOREEZZNTNDED, RIENEST-E L TH AANZLNOEEICHIME
TEETLIRKEZRDITMD Z 3LV, 2T, fﬁf@%&iﬁ%ﬂﬂ% IBWTHEREN
Bk XSl IR A T D LN TE DA ERIT A0k, MPRZERIE R A &
Kﬁ%?éikﬁ@bfi%ﬁﬁ%k&of%fwéo@%?hifwof%\k;f%\
PN TONERERMBEERD MDD I ENTEDLEF X A4EE ), Fﬁ%%%%m@%ﬁ
EHEDETIA TEDHBRE] WMEROEEE (7 7) LRIBIEHIND TRHE

ZERIE RS NEENL X)o7,

gk 19 AR OIRE E STV T THEEZE G s MHEE L AL ) (VR TERAYE) & RtiR)
235 H 23 BITRSZ L, [FI4E 8 H 29 BITHIAT S 472, ZAUTIX, PRk 17 4R FE D & HIBRZE I 1
WHEE S RIS ORTE & 725 THIAL - HIFRE RS 27 MZET 28RS BNigmee 7V
V7 wER, R IS EEKOERESICBWT, [EEERIEHRLS ) 28T 57200 [H
PRZE MG HIE AHEE AR () DIRESNTERENH D, [HARE] 13, HPEZERE RO
TG OHEEIZBA T 2 iR Z A IO BAYICHEE ST 2 Z L 2 HA & LT 0 | HIERZE RN
WMOFEARBGE, EROHGAFUERO T, EAGHHE - iR ORA L e 2 Fm, HAEN -
HIFRIEH S AT DR DIER 2 ENED LN TS, bz L X, A% (5 EZEREH
2 BEET D Z S IEREWV RN,

[ A8 m A E LT (DU, EEHEpE & Foal) 13, BRSO E A 1991 4 LD ih
. 2008 451 HHAE, £.L%3NMﬁW%T1%05UJﬂ)lﬁﬂﬁé%L(PS@ﬁ@mW@&
LCIHHRTRLEBEDOLDIZR > TS, 2002 FE0 51T il CEFREUEST—2 0
VT NEALBUENIEE D . 2004 121X TV H A LI GPS HHeELI > AT & (GEONET) @
AN I, ZHUTED U T VZ A NIERE R GPS PN T — 2 # RS TE, B H
MZTEHT 22 & THHDHEBRSCT —E RL, —EoshR(, ALK S, GPS & GIS
TRV EERBREARD TS, TEEARIE] OFIEZZZEIZ, 4%k O 7 BN & 2 HAr
DOEMIZE, ZE LV T—xiHEL TN Z RO TVD

BUE, RN OFIHAMEZ @ 512D Ok 2 2effise, BINHEIN, A7 ARMmE ST
%o Bz, BUEIASFIH S TWD GPS OFEREZ AfiTR - e T 5 2 & & 2 W I 2RI
@A@%¢\L%méww%%%ﬁ%oBK@%@@%@%E@H%LW\ﬂ%ﬁ@ﬁ&ﬁ
ITonLH>E LTS, LML s, MEAMIZIIRA RS, ZnET TiEaex & X
O, EREEICEREREIG T2 2 L IFRETH D, o T, S%OETEMEEE LT
FIH D EMIZOW T, IC# 7 (RFID) REMHFBEREDE Ry U — 7 HilF DR
. FERALORENZHE TH D,



AWFERRED 1 D Th 5B OLIPOERIRAEREFERT D7D, — b b AN Ef &
X H ARy NT— 7 HINROEHR 2 SHFHEN TN ZEBMOTEETH D,

[ L HBERE XA 18 4F 8 HICE PR R O FAAUFERIMEE & L CRIBITEERR S (R
ke BB LERTFR) 2@ L, A 19 4 3 A1 THIESERe RIS RS L7l &
ITBD® D NERITHONWT] @i Lz, T oS TR 24 FIhlE sz NEE) o
RELZEOTIEREOYHEIZONWTE A L, RAICIY e &5 %OWEREDOH Y J
IZOWTHRE LTS, AT, FAak 1943 A 22 BiC TAINL « HFREHR S 2 T LSS
) GER  NWHERBRIEEM) 1%, 2006 FE OS5 » FOBUFO GIS IZRET 551 &
LT IGIS 727varyrursZn 2010] #kELE, 24X [GIS 727 varruer I A
2002 - 2005] Z S HIZHRANCHEHET H7-DIKES NSO TH Y | Ak & 221 #
) R THIOICARAIRRBORCTH 5, FHERE O BRI TR RS 8 & B ITg
Hanstt&z B840, T ORIHEE 725 BRI EH 2 M08 O FEHE & U CHG LUK
IZETE®, HEZEMEROEZIET D7D ORUE « L— LR L, FEFE DR
Hl RS 2EEZHNET D] E LTS, IOICEEMZRIKEZ 5 HEIZSDWTHEITTH
HH GEMITE LB R — A— USSM) 2 E TULRICEREESEOEH] 2R D b
TWn5,

ARFFEIL THFRZ2 TS E0E FH D 728 D GIS « GPS « IC & 7 % i T ks e B S s %
T A AT OHAE. EREITOLOTH D, FH LT, LBROHSHRITAVZES, HPE
ZERME RN & 1C Z ZTEMOMAIZE 0, WoThH, E2Th, #THENLE, 20, P
IR EERIE RS OEBEZBET I L2 HNE LT, S%OMPEZERIEHROEHEIZED 5
GPS - 1 C¥ VDB ER A I L 7=,

1.2 H%@Eﬁl‘] [1]1 [5]

A, WO TH, FZTH, #CHLALERERE BHRICRE - G T2 ME0E
BUCIANT CHAA - FFEBIR N E D B, BB ORH T OMA 1T & 5 EIEEBR O
LA AR E SN TWD, GPS IZ X DNMEFMOBENAESZITRY | #HREEICL DT
B =Y a VB RAICEMEEN TV D, T ToOERITHREZZT, RELEA T
52 ETERKICES TWRVWONRBRTH D, £ 2T, AMFFETILGIS - GPS - IC ¥ 7 DHAiT
ERRT 52 & CalSEMBHBEREZRG L, WOThH, E2Th, #THRANLERZZMIER
EAFTEXDHURAT AMEEIZIT, LEHIRORGE &K, MBERREITS 2D TH D,

FROBBEDTEDIZ) T NVEA LFXR~T 4 v 7T KD GPS FEEMGEER 21T > 72,
F1CE T« V—F—/FGA4 Z—FHNTICEZ IS ED X ) ICEMEREZTE « 7R T
& 5 IMEHERRBGERR 21T o 72, SHIC, ZHDOV I 2 b= a VERIZED ICZ 7R E
DL ITHIERTE D 0WFE L 72,
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FFamChik 7= X 51T, Fak 18 4 6 Al THIFRZZRINE duE FHEE LAY (R ) BESIC
TR S, RSP CHFE#EO L, PRk 19 4 5 HICHifT 4v, ftWCRIE 8 A 29 HIT [l
PR 7S [ G FHHEE L ATE SR 2 4556 3 TH 0 SR H IS RIS AR 2 TH B K OVERAR HI B 3 03 i 72
TREEME] (AT DO S T, RERITEEA2EFHXE R TH o BB HE RO
fii - (RHEICEEST 26D TH Y, HMHIPIEF R A 2R - ZIRANTTEN T 5 72O IZRIRIED
SIE 3 KON TR 22 R i P HEE AL S 16 5555 1 O BT 2D < HhBRZE R IF s 4
HEFRATES 2 4558 3 THO AR IS O TR IR D 8l B &g ) (B5rR) 10k, A&
TEERE DS EEE b ED bz, & 2 BECIE Lozl E 2 7= LT, AFgecfi
% HERZE G MmN & LT, GIS, GPS OBE&R Sl W TEHT %, £72. &ifd GPS
Befrdhm & LT LWBERICEES <A 77U » RHINE, A-GPS 7¢ 220\ T OFHAER R HR
NT D, SHIZ, 2= N_N—HP <y TOERBUZMT TRNT I EDOTERNIC X 71220 T
HLEER L7z, T D ONEFHREMEEIC L CTx REREHKAT D Z & T, BEZERE®R
FERITBWTH LWEIRE 2 AR T 2 LB ST 5,

FEATE T e B P 22 RS e o 0 FEHLUZ ) 1 CESS B 1R IR A 1 D 5 R oD 1 1 & HEDE
LTW5, b, [FETITHEMER S AT LD K % X % 7 DIZ BRI 3617 % Hifir E
DIEELTEDTND, M T, ASTIIEE & L TEAESOEEREED D & b, BE
REDMTE T REEELEDOTND, Fo, HRTITEEMPIERORENE O 72D OB 72 E
ZEDTND, X 2.1 3B DOA A—T %2R LTS,
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FEARENE O 2 HE X E RO E 2 LU IR,
DA D F e

- TR oD KL HE
Qi DOm S O HLHUE
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MY+ BREITHES 2 SRR 72 b D
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- AHEMERR OBESR GE R X8
- AFEHEFR OEESR (X8
- ATBX [ O BES R O R
- JE %

* NEEBS D RIETH DIER
* HE O LR

- RUERR
- TREL DSV JE R
(@ it PR

- ATBUIXH OB O R (Ffe)
- TETAT ORTES L AXF OB MR O A
- X OBEF M O R
Flo, Wl T ANEEEZLITITRT,
OFAME (HEIEE 4 5)
@AM E WEIES 55 ROAHEE UChRESHIE (UEES 47 5)
— EEHBEROENESRBEEEZAT D LROLLDOICRD, (HIEES 41 55 2 1H)
QKM E OKBEBEFEILRFE 1 HICHET 2N CED L HEDIEEIC L D)
RN DFRFE
- BT KISR0 2.5 A — RV
- BT EHE XIS 0 25 A — R VDI
S DR E
- FRHTEHE KISR0 1.0 A — RV
- FRHRFE XIS 0 5.0 A — hLLIN

HAE TR OB IOV TIEL R 19 LY 3 o 4EFHE TR G | BB 5Hm XN % 5
RN L, BERMR 2 ER BRI T 2 2 L L LT 210, ERRA T 5 Mk
MfEsH7p E2)FfAlE LTA 2 —Fy bafH L TEETRET 5 2 LAY IAE
NTWD, - T, Bl - fF ST —ZIZOW TR EGE SN D b O L bl s,
Gl & I & 1F, #WHENENC IS T 2 LXK ED DTV LI TH 5, Z oft, HE#E



TS OB & fEfE, HIERE R S R T AR RN ORI HEE, AME K, BIFRIERI
B s 2 — RRCAT > TS BN B 5, HARHIEH OB i 7 152DV TLU ISR,
* BB ORILPRRR (FRICH T RIBIEAR) 2 ~— R Z1T O,

cnE (WLEOEAME, FMEORGEME) % w72 R iR 5,

RO ARG L, ACERIEICA T, RHEEEIC O EET 5,
SGITEREORIEIC LY . SRR O & 20t @ 2 7 A 0H BRI O
FMIRHEE, A ERL, BAFRBERI O s 2 —RRYICAT > TS BEDR D 5,

2.2 UYLHERBINZ S 2T A (GPS) [l

2.2.1 GPS OJF#

GPS (Global Positioning System) [Z&HIERHIHI S R T L d B WITPLHIERHIN > 27 A &
FEEN A N THEEZHWEHN AT A Th 5, HEREZERT2HENLELNTL HEH
EHEOZERTRZET I LI, MENOZEHRE CORBARH L, FRFICHAR)
HELNTL HMEOMENERE S L ICZEHO =B (B, RE, &) ZEHET
HY AT LTHD,

GPS1Z7 A U I BRENZ LY 1970 FARITEARE P £ ¥ | 1993 FFICIERUTEMBRMGAES
iz, Ak, EFERICHAREINZ VAT ATHHH, REAICHFANBR K STV TE
ETIEA—F S —va UROEHERE CEHOa—F IS TS, ALHEEND
DB & ZATHIVUTFIATX 2RFMICHIBRIZZ2 <. GPS %ZEH s x B ThiX st
THRATAZENTE D,

GPS # 21X 2.3 12”7 XL 912, 20200km 22 % 5K 11 BEfE 58 43 2 B0 CJE R4 2 fi
BEThd, 6 DOHUETIC 4 B3O 24 BEEMH S, HIEK ED & 26 THHIF 4 #EEL B
BENBH R BMENEEOD & CRIlITE 2 X ICEHN SN TWD, GPSHEEIILEY Y
2L (Rb) VUL (Cs) ZRAWVIZFEFRGIZEH L TEBY, O TEMEM CER L
A BIZmT TIRE LTV D, I 15 BELL LD RZETIE 4~8 [HORTE )N F RN T &
%o, GPS DEREEILZFK 2.6 (T T,

BT TlL, kEO GPS 7213 T2 <, v 7 ® GLONASS Kk > Galileo FFE/IZI VT
b, EfiEkE xR L LRI AT A0 L CE T\ %, GLONASS Offf 2 O#liE 6
R 64.8 FE L GPS R LV LEAANKEZ W=, GPS & OPFHMRAIREIZ 2 X T &k
FEHIIER (235 1) 2 MRS R AR R T2 B 2 6T\ b, £7-, Galileo FHE D> A
7 A%, GPS X° GLONASS L3N L7=2b D TH LA, FHAIZHEBEMENSH Y . FAAEH%
His L CTW5 (ZEEM 2009 £ 7)., Galileo D EDEE L. ZHEh 56 EOMHEB A A
T HHLEEIZ 308 (D B 3L i) O ENERE CRESIND Z &2 > T 5, Galileo
B OFRIL, RIEMAZLZ 16 L LG, RRIHRBUL IR TH D, GPS HEDRK K]
BEIL 8HETH H 72, Galileo FHEHOHE L HbE D &, K 17T EOBINAEZFIHAT 5



ZENHEEICZRD, ZoZ XY, BBV TIE, GPS 24fieT b0 L LTHIFES
TWb, b, ERTEME Y AT ML 3 HOMELZ M E L GERAL, BABIOR &
EHOT YT - A7 =7 ORIEMTICHERE 1 UL EOBENFIET 5L I LIz AT A
T, GPS fE LR UHEMEE, =2— FZ2HWHZ LiZl>Tnbd, KIEIC GPS FEDERT
X 5720, B HESC I BE TORNEE O LS RIAEN S (FREM 2011 £ T 7E),

2.3 GPS 2R
(U« BIFRIA, WRTRIZEMIFB T, 2002)

# 2.6 GPSfED#EIT

fhi B 2K 24 {5 (4 %<6 #iE )

LRI e 26561.7k m (755 20200km)
JE [ 5] 440 )11 W[ 58 4y 2 B

LB A} £ 55°

FERE - F R NETT L BT LA

(MR« APIPEIA, SGTIRZERIF®R T4, 2002)

(1) GPS O&EW L5

GPS 7O iXfE S o EEIT L1 ¥ (PuoJaid - 1575.42MHz) . L2 3 (H s
1227.6MHz) &9 2 FEBOWGEE TH D, ZNHOHREICRE T 2EEOT VX NVES
NEFLTEEINTWS, Ziblt CA =— R (Clear and Acquisition), P =2— F

(Precision) & METILD,

INHDa—REIARBAIZR 0 & 1 ORINTHY 1 EAMEICFR U AT = iRy, =



Nawa— RRE— EIPUEREBICR R AN = TEFEZEEL WAL, ZEHTIE
FREBICEREFZRBETEDL LIRS TS, £, a— NIFAOHOEEIZRT- L
TWT, ZNZ BENC L CTHED OZEK E COBRBZEITERFMZHET 2,

I HIZ L1, L2 BIiImiiE A v &— (navigation message) & FXiLD T —% 3 C/A
a— NICHEHE SN TEEIN TS, NEITHEEPEFRCHER G OMEF#REDT —
Thd, £2.712GPS DERDEZITHONTELDD,

# 27 GPSDEWNKLEE

I easl)'a L1 (1575.42MHz) L2 ¥ (1227.6MHz)
ZEAE = CA=z—F, P (YY) =—F P (Y) =2—F
15 BiEA =

(e« emEd, GPS JIfEsLAfr, 2003)

(2) MEA v E—Y

fliEA v B—UI3 GPS X EHCHEMBELZHA T 270D T =2 E 52 HZ LTS, By b
3 50bps, £F > M 1500 £ &+ 7 L —2A (mainframe) & 957—XTHY . 25
DETVL—LNT AL =T L—LEHHRLTND, ~AX—T7 L —AFHVELEEFESNT
WTC HIEA v =V 2R THDICIEY AT —T L— LN —KT 25 12.5 5 DO SR A3 3
Th b, MiEA Yy E—VICHEEND ERNEITIROEBEY TH D,

OLIBEL £

EEDORFANCE T 5 GPS R DM EAZFHE R FHET 5720 DFERTH Y | 777 — DL
BEHEFO/NT A—LZ THRIND, FHEOHIEITH EOBRICK > THIRFE=41 7
INTWT, BUEEHRIZEICET SN THRENOEE SN TWD, HE D L OFEMZREL
HEiE#HZT 7 =AY X (ephemeris). AiffF2EOBEO#EEH%Z 7 /L ~F 7 (almanac)
&S,

OB REFFFHHIE N T A —X

FERFHINED T ARE Y T LA LW ARG TH VD TEEENE WA, U 7 K
R EOFETORELEFFS, i EOBWE TIZETOKEDOHE & RFHEZEHL TBY ., HE
Rt ORELZ M IET 27T — 2 AR L TW0D, ZORIET —Z BEENOHIEA vE—T L
LCEE S, ZEHRTIEHET ¥ 20 CHEERFHORZZME L T\ 5, H2RE
ENRT A —=ZIHHEA v E—VORTIE 30T LI IR LEESILTVD

@ EHEFAAIET — 2~

BRI OEWMR A EME 2@ 2BROBIERLZHEET 2ET AV EHWTEHRE I NLCMIE
7~&ﬁmLéhka\xﬁﬁfﬁig%ﬁﬁﬁéo

@GPS

2 EOJR RN AT % 2 GPS B (GPS time) &5, 198041 A 6 H 0 #F UTC



(Universal Time Coordinate : W& H5RARF) Z[FCHO 0K GPSK& L TAZ— LTV
%o GPS KfZ UTC TIT 5 B O AZ T DO\ | I Lo TEE O ENEL 5, 2005
FHI/E, GPS FEE UTC X 0 EfEIC 13 B TW D, ik A /*E—Vfci GPS ##H5 L
GPS FF CHFZIZ it LT\ 5, GPS HEZI1X 1980 F 1 H 6 HOWEAH 0 & L TR L7
HESTHD, —F. GPS KT b OfmRE TR I N5,

2.2.2 GPSIZ X 2HUIHFROFESE

GPS I L 2 MM AT GPS ZEHA 1 B AW 2 HMRINL & GPS ZEH4A 2 AL W

TRRZEAZ T BR< RTINS 5, BRI X, JI0Z L XK 5 &3 2 HS CRIERC 4 180 GPS
FROBREZZEL, EHEE TCOHMANET 22 LIk TITH, MREZEKLE DK
HEIL, RN O ERE TORERMZBUIL ., LT TRD 5, —KIZIZ L1 D C/A
2— RLOFIHTERVWOT, S 5NDHEL 20~50m FRE &RV, — 05, FXRHAIN. Clisz
FER1EEZEAAICHREL, b)) 1 BE2NERICKEL T, ER7 M EARKER KD D
HATH D, SR TRAK 2.4 12, FERINOFEMZER 2.8 |27, Elo, AWFFETH
RAL7T 4771yl GPSELTF, DGPS & #:95), RTK-GPS HINT, AR ELUE 5 5=
IZOWTRELLS IR D,

e ||
T4 77 Ly /LRI (DGPS)
aPs i |-
R p—_" T
E E TR f
i | J T
i i i JL
' zemo ) mEFos i UTAEA LT v 2B
| oy || mEomy || (RTK-GPS)

X 2.4 GPS JINZOTEEH
(R« THESC, SR RS, P, BEMIEN, WAER, 2RS¥ R, 2005)
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#* 2.8 THHNZOFEAN

T r: AR T e L T
D (JEN S > KN
H 7 e S S 10
ALER 5 U G UBE SEIRFfH ALER
AN [ia 20 5y~ FHE(H] 1R (%) 17 ()
1 JE = A5 1% 1 JE = (5 1%
SAGHEFE B - 2 JEW A5 1%
- 2 JEI S (E 2 % (5 H -
FEAREH IS S5mm-+lppm * D | 20mm-+2ppm * D 20mm+2ppm - D
BEIAEANA T A
BE S0 FRTE

eIk wESBAIA fy%;xvyEVV% §y$;54%
CIE | ipe)

(MU BRE, 7208 - - 3 L GPS ill&, 2001)

(1) D-GPS Hifir

DGPS i, FMPINICE EFN DRI TAEERK 2, 2 50 GPS ZEHOBIMN G XD ZE%
W52 LT, FICEMREEEICERNT 2 @Sl o2& L L5 LT 20 FXTH D,
HRINICE EN DR ZERITRO L OB H 5,

OfF R OWLEE#R (RN ERE)

QR DO RZEZBIT D E

QEHEE . SRE O RE (EiEEEE)

@A & B4 PR

OKiFEED 72— FEIEICHE S Bk

OOFEZEITH 10m, @D ) HLEMEEIZE 2B O 3m, HEEIZE 25O 3m DA
72, DIZELD2HDIFOEMAEDLEINTH 30m T 5, QDOFEDEEIX, 4 HLL EDf
ENEYGIZEEN TOWIUE, BIEOMREIPNE L 25O TERBEILLLS 2D, —HEENEN
MEIZRET 2 ERBEIKRTT 5, fEOMEIZ L DBEE~DEIL PDOP (Position
Dillution of Precision : #§EAX T =) L WO FRIETRIN TV D, 4 EOHE DR E D E
ROTERIZHIX, PDOP (3f/IMa & 725, %il PDOP (X5 LA FAEE LU,

(2) RTK-GPS HIfz

RTK-GPS (Real-time Kinematic GPS: U 7 /¥ A AXX~<T 4 v 71E) XV T XA A
(CFHIAL 2 Sl L, BE) L7222 6 OEEERIN 2 ZR T 58 Th 5, GPS Z{EHI% L1
B, L2 WOMIRZ S TE D 2 A2 ERA AW TW D, FEARBEA RIZRRE T 5 AR
15K & RIS ORI TH 2BBNRHZEHO 2 BEEAERE LTn5D, EERHSBEHF
(2% U TR A 7 — & OIEE SR AR T — Z B R E T A IBE VAT A&/ 2 T\ b,
BE#RIL, RERNLOT — X REEZ T CRERNOBERE TOEERT MV OHEE
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Research of Advanced Geoinfomatics System by using GIS, GPS and IC tag

Shikada .M
Kanazawa Institute of Technology

Japanese government executed a new law for Spatial Information Society since May 30,
2007. It was called NSDI (National Spatial Data Infrastructure). In this law, a Basic Map (BM) of
spatial information society was defined. BM will use a large-scale map of local government. On
the other hand, our country is experiencing an aging society, for example, pedestrian space
should be safe and give a relief. One of the methods to ensure this society is to obtain absolute
position with high accuracy. Therefore, we proposed here to make Universal Map (UM) by using
advanced geoinfomatics system. The purpose of the research was to confirm whether absolute
positions can be obtained accurately in geoinfomatics system by using GIS, GPS and IC tag. To
solve these problems, we adopted IC tags which are new ubiquitous technology.

If IC tag's powerful advantage is used fully, everyone will be able to receive the positioning
data anytime and anywhere. For example, GPS positioning is used at open sky, and IC tags are
used at closed sky, which are good ideas because one can continuously receive the signal from
satellites and IC tags. In this system, the positioning information will be imagined ubiquitously.

Preliminary experiments were performed by using reader of middle-range and several IC tags
which frequency band is 13.56 MHz. The purpose of experiments is to obtain basic data of IC
tags for realization of seamless positioning. The experiment was conducted by using hand truck
which attached the IC tag reader. IC tags were lineally set out and Unique IDentifier (UID) of
them was read by moving on the straight line.

As a result of experiments, the maximum reading distance was about 40 cm though the
specification of it is 50 cm. Therefore, the height of I1C tag's reader fixed from 15cm to 40 cm in
consideration for the condition of hand truck. After the experiments, we found that the error
factor of I1C tags and good measurement environment of reading rate.

These results show that the decrease of reading rate was influenced by the moisture included
in cement concrete. Installation interval of IC tags should leave space from about 5 cm to 10 cm
to avoid anti-collision. Reading rate of ceramics type has narrow area because the ceramics type
of IC tag uses alumina to increase durability and is thicker than other kinds of one. And IC tag
which has small size of the antenna was low reading rate. Therefore, IC tag should be selected a
large size as much as possible and the material should be considered of the environmental
condition. An appropriate reading distance was 20 cm depending on the material of IC tag.
However, it is necessary to perform more detailed experiment under various conditions for the
realization of proposed UM in our research.

This research showed that it is very difficult to solve these problems by using a GPS only.
In addition, safe UM cannot be made only by the current technology. As a result, the study
proposed the method by using geoinformatics and IC tags is powerful tool. Next step is to
perform a spatial simulation and it is expected that the proposed method will establish useful UM
in the near future.

KEYWORDS: Geoinformatics, GIS, GPS, IC tag, NSDI (National Spatial Data Infrastructure)
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