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1. A&

u] Fxhgo] 2&38k= GPS (Global Positioning System)
= 19%60ddie] ol¥] AF BAE AXT 19780 #A
NAVSTAR (Navigation System with Timing And
Ranging) ¥143¢] A 2AKE T 1990¥714]19] AESTFAE v
7 F AR EA YA GPS ARI&7F 7
A FEE 3 F 59 4 Y Eok] B Ve
kS Bl B S AFSATE A2 B 9 2
Y Jied v AEE oEle fHFES H2EE
(ubiquitous computing), 4141 % (sensor network), ¥1X]7]
BEAH] A (Location-Based Services; LBS), 28|11 X%
WEA2H (Intelligent Traffic Systems: ITS) 5 A7)
el glojA] gloixMe ¢ 2 83 Vs 4EA 2= v
33T

w5o] YA AT Nl A= whe ZAols TA}
Hol £=E sl GLONASS(GLObal NAvigation
Satellite System) Z231#-& A|FslHcth Z= £ o5
"4 (Code Division Multiple Access; CDMA)e] A3+
GPSoll  HIgl GLONASSE Fu EF 3y
(Frequency Division Multiple Access; FDMA) 7§35 7]
22 319 GLONASSZ 9452 ZH7te] i3 Fa
A vkl A5 E $A3L GPS2F GLONASS7E £x151HA)
= A HEE GNSS (Global Navigation Satellite System)
olgte A2 807} AREE 7] ARSHATE o] F dAEA|
n=Ze] WAAS (Wide Area Augmentation System), 4
A%te] Galileo, %9 Beidou (t3h), Z8]a dE9]
MSAS (MTSAT Satellite-Based Augmentation System)
¢} Q7SS (Quasi—Zenith Satellite System) 5 T3t FE)
o] Aol i Jick

L=< GNSS = 89l= GPS, GLONASS, Galileo,
Beidou, MSAS, Z28]3 QZSS ¥ ole} o|E2HE #7]
= gkt Feje] SBAS, GBAS, GRAS, 181l satel-
lite-based positioning networkE E&3}1 Uk GNSS9}
#HE V|led FEHEk 38| A BE EolE £E3}
I YATE o] FolAl= 53] GNSS F417] SHnewtork)Z
T ASHEE Akt g

2. $F 718 Z7MA A€

2718k Z7PA 2" (Space-Based Augmentation
System; SBAS) [1] & 28 14 Uehd vk} Zo] GNSS
FA717F AXE 71E2F(monitor  station)  FAI7] T
(network) S 2 HE] YA EE 28l 0|52 FXHF
(master station) 0.2 HE31H, FAEFAA 2zt 9199 F
Z(integrity) BE, ATt & F34 FRo BAGA|, g
T AYE L FE A AR Zo] oh¥A F AFAS
PN F e okt el RFFRE A, o
E e 99 e 8RS0 FAE & d= B A4
o2 Filee F2E 7RRIth

Zt $149] o ddelel RAFES] H(quality)E =017
HsiME GPS 41719 /A 2HE A ullsk= DOP 7ig=
FABHA 7155 Hnetwork) 2 FASHE 2+ 71&ES5] §
A el WA ¥aL B2 ol 7531 HA=HEE 1)
A3z Zol Ba3itk He 994 £xE V& FAVIE
ZRE £3E O o SAX (L1 9AEAE, L1 4
A L1 228, 12 2 1AE, L2 94, 12 =28 5 &
{3l 224 2 B ARE 1o} § AFIA F357)
AsME g FAA deld 7S ekl Fejo A1zt
B 2] (spatio-temporal signal processing) ¥IE|E]
Haslr}

AE RFRRE 2L ARAENA FAE] H3iA
= gutE o 2 AXAIE ¢4 (geostationary satellite)o] &
£ FAAE 94L R RS} I AR EE &
& e FHATE $E31 Foh duk AR 94
719k F7HAE" 7o) B7H GNSS #Al71E 288
GNSS L1 F9 92258 47 7259 F
24 2 BAARE =28 £ Qlu)h

A7 S/ 2ES E831H A 71E0] AT
3Rk CAT I AZHT (Q00fte] E, wiRiEsk v
oA &5 7)) ARG 45E AdME & FeE ¢
#HA ot (1] dF3te f4715F F7HISHCZME 7
2] WAAS (Wide Area Augmentation System), -84
3] BEGNOS (European Geostationary Navigation
Overlay Service), €E-2] MSAS ¥ QZSS, £32] Beidou
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a8l 9=e] GAGAN (GPS And Geo Augmented
Navigation) 5°] Itk

2.1 WAAS [11

Al GPS ©E02E FAA  (Federal Aviation
Administration)”} 27-8R= F23-8 813 (precision flight
approaches)& 918 A=, 44, 181 7HeAE W=
3R] 2ttt o] 23] 3 A=EA WAASE AE
2 A, NGt 281 ARAELA T exkads
22N & ' BANSSY ZF GPS 949 F24E -l
gk 744 A3 E FA9 AT ETh

WAASE H|H e £Xx=o] GPS 94 A5E 4 &
E3te & 25 N9 A 71ES, AN TIEFEEREH 3
E dlolge] 2Ast BT & FA84355 A=
7 e FAEE, BRAS+FEALNS AT E 4l
3 T R ARAENA, 28l FAEFANA BAE
WAAS ERARE AXA=$Ad 85 ety
2 7Enh

2.2 EGNOS [2]

"=59] WAASSE fAteE 728 7HRE 5718 34
28o|tk EGNOSE frEd el B2H 39 A #=
T2 883l GPSY L1 F3 FAHAE A GPS
Aol the Azt B 3 7Y BRE AT A4
F EGNOSE €88 43¢ AgxT /IH4SE 20 molA
SmAEE I F 3lor 379 FAAYE BT B
AR =299 FYE T3 vHhF, Fopzgrl,
Aotalol, J8]a 3F 55 I

A

B

2.3 MSAS I3

UE 917t $3=F (Japan Civil Aviation Bureau; JCAB)
2 MTSAT (Multi-functional Transport Satellite)2 &
3 7" 024 MSASE Mdsle gt 5718 &
A2 E dEQ MSASE 4 39 YoM BE &3
719] en-route ¢} FUHT vlgiol] B3 HRE AFSHA
Hu}l. MSASE WAAS 2 EGNOSS}F #4181 GPS ==
GLONASSe| tigk 24 HRE AL B53ke 7152
T olefdz g Ao ZHAA GPS $147 ol
MTSAT-S ASAE 2EE £&314 "ok

MSAS= GMS (Ground Monitor Station), MRS
(Monitor and Ranging Station), MCS (Master Control
Station), 28] 32 NES (Navigation Earth Station)E 7-A4%
th GMSE AEEAE EobA MCSZE 4134 MCSE
FAE SAHANE E83t] MTSATY A4, HEF 23}
gy B4 2 A4 JRE AT MCSe &gt A
¥ HEE= NESE 53l MTSATY &%)

2.4 Beidou(dt3}) [4]

32 2000 10€, 20003 12¢, Tl 20033 5€e
Zt7} Beidou® 743 Al 719 3 SHES A= &
. F 17]19] YAo] 71 EA=EE 2719 42 A
8ol TE]x 2719] YA o] AlxdoZ E8E 9F
o]t}

7] 2RE dF 5 ot L™ Beidoud] EAHL
2 71&9 JA7IRE STHEE AN EEEe
W3 B4l whalol) Histe] i BAle] Thesithe Aol
o} o]83 EAL Beidou FA7E AFF H|37), Fx,
=, 3 EAL T 5 EF ol5E o et fleet manage-
mentE §°&HA HETh

25 GAGAN [5]

GAGANS ZA|R17k8HE7]7 ICAO (International Civil
Aviation Organization) o4 AAIE CNS/ATM
(Navigation Surveillance/Air Traffic Management ) 873
ol e EGNOS9F g2 MSAS 999 F7A |t
A 718 ST 2l 9] S| A9 dYoz sy ¢
3lo] ¢l= BFR¢] ISRO (Indian Space Research Program)
o o5ty AP Qe Z2adork AuE A2H
TEE WAASHY EGNOSS} fAbslch 71 #2of Alzt4
71 STA2"EA FOA B EFo2E FA
A=HA0] $&3e GAAY FHB7F GubE L1 ¥ of
Ugt L5 dIelMzE dA=o] ke Holrth ole FF
WAAS, EGNOS, MSAS S9x F&5gz o8t

26 QZSS [6]
QZSS (Quasi-Zenith Satellite System)+< 20003 =5
A2 JRANS (Japanese Regional Advanced Navigation
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System) [71¢] # A2#(sub-system)ol] sd=Et} JRANS
£ ITOCHU, NEC 283 TOSHIBA 54 d& 7|9E°]
Agsted Mg AdozA 194 3719 BAE QZSS
Aoz Y 2eAlE 3749 FAF QZSS YA
Aol ARAE gz FARE wety e Hel=6
Mol QZSS 9487 3 A9 FAA= ez FAHE

JRANSE ¥HHEQ] A)7|olE WAASSH FAHAl 9437
w F7MA 2" o 249 d8e Sty GPSe WA
Q1 B2 ool BABE FAMCE 4 7] o]de] A
APo2A A AT EA 2 2] TS 53
a5 JEE A Utk QZSSE MSASH) ®lse] &

E& GPS #417] B8 g4z 2o} o FE3 A
= HAXE A3 ddE

3. A% & A"

31 A7 F7MA1 29 GBAS [8]

2718 27 2" (Ground-Based Augmentation
System; GBAS)S 718 20 et uke} Zo] 33} 2o
3 the] #F=Hol GNSS AZE FASk A4
o BA4 ARt RPYRE AAF F o|F VHF
(very high frequency) g2 2 o]|&E3l= 3F7]d] 441
Eiz=4

QEA  XF7E FTRz"EozM  wE FAA
(Federal Aviation Administration)d] 93t pasEe
LAAS (Local Area Augmentation System)2 & 4= 3Jth
19969 A1=HE LAAS Z2ade 7 /& ert 200549
tha AP AR CAT I ALHZ gloixel 72
A 8L fssle FYo] 3 Fo Uk

LAASE d&E3l= GNSS 271 Al2HE & s &
% CAT 19} CAT II ARHZE V=EAIZ 7Hs4E U=x
33 et ol YaMe AYE (Accuracy), 7HEA
(Availability), 24 (Integrity), I8 IEA
(Continuity) FolA ©% ASHQ A77F astejzt o
el

32 AA7dt 39 S7HA12" GRAS [9]

A7 BE F7HE" GRAS  (Ground-based
Regional Augmentation System)= I8 3 Uehd nis}
Zo] 95719 FTMA 2] BT A7 ST 2"
9] BAL 3% 54 7ML He A 238 F4
7] & &3t FolA GRASE 5715 ST &E
I FUT EAL 7Hh A7) oM " SHXE
£ FXEFY A2 FAYST SHANES B89 T
A4 2 BAXE At 57 S E Y Y%
o] #g WAIAE Atk 2y AAE BEHAl

e 57 S z"HE 2] A=A 28
7 H BEEA g3 yWe A9 £x8 tgle] VHE 4
AFEE B3 UEHE Fe AU SUA2E
LAASS} fAksIt . & 4= 9tk GRASE LAASH #3514
524 2 BAAS] W g A7} obd v 7Re] VHF
FAFEES B83 R} He (9L A%

3. 94&3-971F=% CORS [10]

A4£2-971822%  CORS (Continuously Operating
Reference Station)= ¥|5 National Oceannic and
Atmospheric  Administration (NOAA) National
Geodetic Survey (NGS)7} 7433t 2931 GPS 7183
FozA Z7HY FARS Thite] He ZIEHEY AA
£ 2EVH Axe] YR 335 4 St BEFRE
grle] FAE AL ERE Fk

CORSY] FA4L 3k NGS ol9d= US. Coast
Guard (USCG), NOAA Forecast Systems Laboratory
(FSL), US. Army Corps of Engineers (COE),
International GPS Service for Geodynamics (IGS), FAA
T U vE SR 2 Ar1ge] X% GPS VIE
FEo] 3l v "Gl vind W= A FEFH 3
ok Z 717 te] HXE GPS 71EF HolHe 4
AAZE FAITE B, 3F D9 T AZ TE RIEZ NGS
o o3ty 43 Fo] RINEX (Receiver INdependent
EXchange Format) 34|02 H3 AAE 3 djojg -84}
S 2Hjgck

A=
ady

34 SIAF7MARIZ PAS [11]

U B o] wzB|A] A7] (Mitsubishi Electric Corporation ;
MELCO)E 20039%= 9€27H &9 2 A &oFg i
© 2 PAS (positioning augmentation services)&} A A==
g A= AIZBIYTE PASE 32802 - cm AE
o HATF FETE AHj2e] ERE 3 §lont $hRE
A Sk dA itk Ao A £ om A= ZE
TE 53] 4 7 UeS Gt < gk

GPSE &3t & cm®] AFE=E ¥7] fsiAE H|A
A7t 2RE FAAY SHA7E 5F o olE &8
AAZE AES7IEE AAHZ RTK  (Real-Time
Kinematic ) 7'Hol2tx gt

71&9] RTK 719 lojxe ARSAE 4171 &34 ]9
BRE fst & 20 fAelA X 7ET 417 &
NEFE 7} 24 Ade] et ALATLAL AGAAL
z} AEF A, gFE A4 59 IAE E&3e b
H|3le] PASE FKPE= Al2& 7de 8835tk FKPe
Zt QAR AE FHHETE FL F AR TE Fo X8
2 79 JET SHXES 83 FES TSP
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4. 4 8

ABAA AR vke} o] HAl Tkt Felo GNSS
A7) Bo] AdEz gtk Fytzoz AWEY o5
TS Ao} FARE T2 TASS AAFHUTES & 5
Act.

Z, g6k ARRALEC] EA] s 999 2718 VT
H, T8 &840 FUH ABARE FEIL, 0=
FE EXUEE 183 F 71E A7) g 833G
N2 Fejo e A, g Fee] FAFEE
83l T HEFoE ASsta, FY FHEFdAe F
83 2RSS A FI FHHSFE TSl A 2 A
F3a, 2 AHE H5FH AN 5% e 94 5AES
83l AR A7) gt Holt

Asin G YAAER AAAA AL dE
A, dFE AA5] Fenire 34 4 HAF3h] S8l
e 713 $47159 EX7F £& DOP (Dillusion Of
Precision) & 7MIAEE 7}&3tA d53 HA £F A7)
= Ro] ZadiH, Atd 24 AR 2 EFX ] W5 4
98 W37 feixe A 2 Fae dlge] AFo]
FEE PHE ¢ F Uk

A, A Jide] ARE AR H mEste 8-8-Eok

wet AFEHQ] AelEE e & F ok g8 EF
EGNOS REE & Galileo 259 &85 thuislr] Al
Z5t4 1L, Beidou® AREAL 4241719F BR1914 Atelel] g
F BAg 7V St A2 S8Rk EE0 =¥
&AL E F JoH Gagand GPS ddigle] ©= 15 4
S| E8-S gHIE] ARSI, GRASE ARl 49
9] YololXE GBASS} ARSI EAR] Higo] LAASSH
AR VHFE 83024 HX) 2 4X8]8-2 33}
o, QZSSE AAAZAZET £ 7TMAE Bl =
ARA ATAAE B FAA] MTSATH Z2#E
EAFHQ YT HA2EE o]F 4 glom, CORSE U
9 71E=EC sl 41719 SF<} diole 3 £55
thekstA Festa 9o, PASE cmel FEEE A7) 9
3t AbAE # ot} FAAY SAXE 1= A
Solth

Yo 2T Yt S-&Eok] aTARME BEA7Y] 4
3l GNSS F417] B2 AsE A&siele} et &
A 22 oY ABES 7NEeE BlwE sk v
EXHL s By, 7 SR Ot 73] a4E
telgl 279 71ES GNSS FAIZIES BHEe At
Al Foz T4 HFoz HAIZk] 74" RolH,
71&5 242k A2le] HlolEE el Bt F9 A}
BAEC] & IR & otk Y AEFE R
9] StAAL 3l FH FEE Y8t g A AXEHE
2} =Y Tl AYSEL T ARGEAIEY 92
g Aotk ZAFHo=Z 3 sl HREFAEE GPS,
Galileo, Glonass, QZSS SL.2HH $£&d tiekgh 32l
3ot ARE 25X dugES 5 &83d dHH=
2 AJAl ez} HEF NG, dFd A4 59 T8 23pa<
£ Zg3A ALt £ BEdl =4S olFdhe ARAY
T on B 74 om A=Y FEEE AN 82 5 2
=E 3 A k27t Z2AEHA 9 2ok

A Al=de] rAgH YT S HsiME 19 4
of Jehd uie} Zo] tEA (redundancy) E EFA
(hybridization) & &g FZE 7FAget 4= =3
Zt 7PEE EYFoZ YPHI e GNSS F417] wo]
FAHRA e oJ3te] FqE e o dgrt ot 23
£ ZZ NOAA2] CORS ¥ IGS (International GNSS
Service)9] EUREF [12] 59 &%oA H& & Jrk

GNSS F417] w2 I 7= QoiM HR) e A7t
H&o] A9E FF 7t FREA 2 nEEF A=
2A 8% 9T Y5 2 Aok et Hg
g GNSS F417] 3] Al Jode & 75 B8 F
8 8Hof 7t Bopd V& £F dF, IF /159
A, 28 ZF F7HE Ve A% € ¥84 5 S0
GNSS %o g 458 FE83] AES|oF & Rolth ©]
£ i E GNSS9 #Ed st 771859 g4y
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human navigation and location based services”,
Proceedings of ICME 2004, pp. 1587-1590
[12] http://www.epnch.oma.be
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