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ÅGNSSρ ếЄІГЭ
ÅSBASρⱳ SBAS

Å ᶀ τΣΪϥ ᾓם“
Åםᾓ ‚ἋṐ

Å “Ὂ

ÅםᾓὫᴮ
Åᾝ“SBASρⱳ SBASχ ᶓ

Å ◓ṁ ρχ ᶓ
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GNSSρ ếЄІГЭ
Å‚Ἃ‚ τΣΪϥGNSS
ÅЀϯЄІГЭˢGPSσςˣ+ ếЄІГЭˢSBASσςˣ˹ӗ σ‚

Å ếЄІГЭ

2

ế
GBAS˼SBAS

ế Ӥ
GBAS˻SBAS

Ӥρ
Ей˔ЖϷТ

ʾῲӽτḗ♪ộϬ

ʾ ־♁ Τϣ ế Ϭ

ʾ ṛ χ ӽ

ʾῲӽχ ếΥᴦ

ʾἋ πGPSϬḗ♪

ʾ VDBˢ VHF ˣπ ế Ϭ
ILSρ ӽˢ Ὂ ᴦˣ

ʾἋ  π‰ σ ế

Satellite -based Augmentation SystemGround -based Augmentation System

SBASGBAS



־ ἷ־ ‚ ếЄІГЭ
SBAS

Åḗ♪ộКАЕм˔ϼπGPSχ῏₯Ϭ
τ

Å־ ṟ ʾⱲὓ ʺ
Å ί ט ʺ
ÅϱрГϽзГϰ

Å
ÅGPSχL1 Ϭ
Å ίχ Υ
Å ᶨ Υᶨ σⱲṍπψ ᴞβϥᴦ
ΥΚϥ

Å ΰΜᶪ ꜠ˢLPVxΥ
ήϦννΚϥ
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ÅSBAS ế ӡϬ Μο‚ἋṐϬᶪ ϒ βϥ ꜠

ÅLPV-200ʿὨ ‰200 ftϘπ Υᴦ
Å Ὧʿ ῐйЦи˻ὕ ᾢᵦˢ 40mʺ 35mˣ

Å ῐйЦиˢProtection Levelˣʿ
ÅSBASχϱрГϽзГϰṐ χԁνπד χ ῐ ӽ
Å χṐ ӡ Υד χᵰ τΚϥᶎ Υ2× 10˵7 [/app]
ÅSBAS ӡᵔχ ᾢᵦρΰο ♁τ

Åὕ ᾢᵦˢAlert Limitˣʿ
Å ῐйЦиΥ χ ΦήϬ ᵕμθ ›τὕ Ϭ βϥ
Å “ ꜠ τʺ

ὕ ᾢᵦˢHALˣρ
ὕ ᾢᵦˢVALˣΥ ṰήϦϥ

LPVˢLocaliserPerformance with Vertical Guidancex ρψ

HPLρVPLτϢϥ
ῐ ӽ

ῐйЦи

2
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0
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t

LPVχὨ ‰
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Υ֫ ΰοΜϥSBAS
ÅMSAS
ˢMichibiki -based Satellite Augmentationˣ
Å‚ἋộΥ֫ βϥᵈΥ⁯χSBAS
Å2007 Τϣ֫
Åḗ♪ộʿ13ộ
ÅЂ˔РІϵзϯʿ ᴎFIR

Å ψ ־ ЄІГЭˢ ᶕ ˣΤϣ
Å3‹Ṑˢ ♁ṟ ʿ Ὂ127 ˣχL1Sb ‹
ÅЂ˔РІϵзϯ ӽΥ ӽ

Å ӽπ ᴦ ιΥ
ӽπψ ίχֲốπ

Υ ᴞβϥ ›ϜᾋϣϦϥ
ˢSBASχ ˣ̰ ⱳ SBASṛᶊτṍ
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MSAS
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MSASχ
Ђ˔РІϵзϯ



ⱳ SBASs L5 SBASx
Å⁯∑ ḧ‚ἋṐḩˢICAOxπ2023τ⁯∑ ˢSARPsˣᴟ

Åᾝ“SBASΤϣṐ ΰ Υ ϣϦθ

Å ế ψL5 ‹π βϥ
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ӡ ‹ ế GNSS

ᾝ“SBAS
ˢL1 SBASˣ

L1 GPS

ⱳ SBAS
ˢL5 SBASˣ

L1+L5 GPS, GLONASS, Galileo, BeiDou

ⱳ SBAS
χ

2 (Dual -Frequencies) ᴂ
ʾ ί ‰χט σ τṍ
ʾLPV χ‰ σSBAS χ
ϯЦϱжРзГϰΰ τṍ

GNSS(Multi -Core Systems) ᴂ
ʾ־ ᵠ τϢϥ

ʾϯЦϱжРзГϰχΰ
ʾGPSΥ►ΠσΨσμθ ›σςπϜ
Ὃ χᶎ τṍ

ⱳ SBASτϢϥṐ ΰ



DFMC-SBASФкЕЌϱФṐ

ÅICAOτΣΪϥṛᶊᾁ ЂЪ˔ЕϬ ρΰο
◓‚ ᾆẕ πψL5 SBASЮАЈ˔Ѕ ṐϬᵫ

ÅQZSSΤϣ βϥם ☼םᾓϬם
Å ‹ʿL5S ‹

Å ־ ʿ2ʺ3ʺ4ʺ1R‹Ṑ
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ʿqzss.go.jp

QZSS
︠Ḛ ộ

◓‚ ᾆẕ
ФкЕЌϱФṐ

GNSS
Ḣ
Д˔Ќ

ế

Uplink

ᶕ QZSSḗ♪ộˢ23ộˣ

ФкЕЌϱФṐτϢϥ ᾓχᵵם

L
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L5 SBASם ᾓם
ᶀ τΣΪϥ ᾓם“

Åσε ᶀ ˢ ˣσχΤʿ
L1 SBASπχ ếΥ₉
Åḗ♪ộχ Ϥ־ ṟ ʾⱲὓ Υ ΰΜ
Å Ӱ ΥΚϤʺ ί τЎайрЅрϽσḕẽ
τ or χ ḧψ ίχ Υ ΰϞβΜ

̣άΞΜμθḕẽπψ

ÅL1 SBASπψ
LPV χ‰ σSBAS Υ ΰΜ

ÅL5 SBASπψ
L1+L5 χ2 π ίχ Ϭᵔ ΰ
LPV π‰ΜϯЦϱжРзГϰΥṍ

Å ᶀ πם∑τ “ΰο
ФкЕЌϱФṐτϢϥL5 SBAS ếχ Ϭם βϥ 8

ᶀ
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ᶀ τΣΪϥ ᾓם“

Åםᾓ ‚ἋṐˮϢνω˯
ᾓם Ϭ ∏
ÅGNSSϯрГЗʿAeroAntenna AT1675-381
ÅGNSS ṐʿJAVAD Delta G3T
ÅL5 SBAS ṐʿЀϯ ʺᾥ ṓ
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ᾓם ‚ἋṐˮϢνω˯

GNSSϯрГЗ

GNSSϯрГЗ

RF
Splitter

GNSS ṐˢJAVADx

L5S ṐˢЀϯˣ

L5S Ṑˢᾥ ˣ
ӡ ˢPCˣ

L5 SBAS
ЮАЈ˔Ѕ

GNSSḢ
Д˔Ќ

ӡᵔʾ ῐйЦи
L5 SBAS  



ᶀ τΣΪϥ ᾓם“
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Åם☼ṍḧʿ2025 5Ὦ24 ˙28
Å2025 2Ὦ26 χ

Å ḧʿ14:15~16:30

Å ḧʿ20:44~23:03ˢ Ⱳḧˣ

Å “Ὂ ʿ ᶀἋ к˔ϸиТжϱЕ
Å ᶀἋ Ϭ
̠к˔ОІϯФк˔Ўˢ 4ᵕʺ 5ᵕˣ
̠

Å Ⱳӟᵰχ “‰ ʿ 2,000m

Å ᴣʿ
Å ӡ ˢзТϮйрІτψRTK ӡϬ ˣ

ÅLPV-200ϯЦϱжРзГϰ

ḧὊ

ḧὊ



ᾓὫᴮם“

Å ӡ
ÅL1 SBASˢMSASˣ
Å Φσ῏₯

ίχֲố

ÅL5 SBASˢФкЕЌϱФˣ
Å Ῠσ ӡ

Å ḧχ‰ ῏₯Υ ΦΜ
MSASρ ᶓΰο

Å ḧτ Φσ῏₯

ÅLPVϯЦϱжРзГϰ
ÅMSASʿ 1.911̋

ÅDFMCʿ99.988̋

L1 SBAS

L5 SBAS
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ӡ῏₯ ϱрГϽзГϰЎа˔Еˢ ˣ ϱрГϽзГϰЎа˔Еˢ ˣ
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ᾓὫᴮˢם“ ḧТжϱЕˣ

ÅΚ
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Φσ ӡ῏₯

άκϣϜ ῏₯Υ ΦΜ

зТϮйрІτ►μθRTKΥӂΜˁ



ӡ῏₯χ ᶓ

Å ϣϦθ ӡ῏₯Υ
σχΤ
ӡὫᴮϬᾁ βϥ

Å ᶀ χ ◓ṁ
ÅםᾓⱲ π ӡḕẽΥ ΦΨӰσϣσΜ ӽ

Å ᾭχ ◓ṁ
Å ᶀ Τϣ ίḕẽ τ ϦοΜϥ
Åḗ♪ộ ΤϣL1SBASχ ế Υ
ΩϜ Ψσϥ ӽ

L1 SBASḗ♪ộ
1ộχ ίḗ♪ Ӥ

13ḗ♪ộϬ φ›ϩδ
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τΣΪϥ
ӡὫᴮρ
ᶓβϥ

ϣϦθ ӡὫᴮ

῏₯Υ ΦΜ

ế
‰Ψσϥ ӽ



Ṑ Ṑ ◓ṁ ˢ ᶀˣ ◓ṁ ˢ ᾭˣ
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ḧТжϱЕ˕ ◓ṁ ρχ ᶓ

14῏₯ἱΰψ ρṐ πΣΣϢζ α

L5 SBASπψ
ᾭπϜ῏₯

ӡ зТϮйрІχRTKτ σΰ

ίχ σΜ ᾭπψ
῏₯ ήΜ

Ṑ ρ Φσ῏₯

◘Μχᵰ῏₯Υ ΦΜ



ӡ῏₯ ϱрГϽзГϰЎа˔Еˢ ˣ ϱрГϽзГϰЎа˔Еˢ ˣ
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ÅΚ
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ᾓὫᴮˢם“ ḧТжϱЕˣ

21:00~21:30π῏₯ L5SBASψ ḧϕςχ῏₯ σΰ



Ṑ Ṑ ◓ṁ ˢ ᶀˣ ◓ṁ ˢ ᾭˣ
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ḧТжϱЕ˕ ◓ṁ ρχ ᶓ
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L1ρL5 SBAS
π τ῏₯

L5SBAS ӡ Ῠ

ᴜ

ᶀ ◓ṁ π
῏₯ σΰ
ЄрЎй˔Єдр
τϢϥᴦ ψ Μ



ḧТжϱЕτΣΪϥ ӡ῏₯

Å ḧТжϱЕπ Φσ ӡ῏₯
Å21:06~21:32Υ τ Φσ῏₯

Åᾖԍψ ₰
Å ίχ Υ ӂᴟΰθᴦ ψ ήΜ
ÅЄрЎй˔Єдрψ ΰοΜσΤμθ

Å־ Ϝ
Å‰ ῇτ ᶀ Τϣ Ϧθ π῏₯Υ
̠зТϮйрІτ ΰθRTKΥ

ṁ ρσϤЬІFIXΤ

ÅзТϮйрІχЬІFIXΥ πΚμθ ›

τLPV Ⱳχᾁ₰τΣΜοʺ
χ Υ βϥᴦ ΥΚϥ

ˢ‰ GNSS ӡχзТϮйрІϬςΞβϥ
χΤρΜΞ ˣ
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ḧТжϱЕτΣΪϥ ӡ῏₯

Å ḧТжϱЕπ Φσ ӡ῏₯
Å21:06~21:32Υ τ Φσ῏₯

Åᾖԍψ ₰
Å ίχ Υ ӂᴟΰθᴦ ψ ήΜ
ÅЄрЎй˔Єдрψ ΰοΜσΤμθ

Å־ Ϝ
Å‰ ῇτ ᶀ Τϣ Ϧθ π῏₯Υ
̠зТϮйрІτ ΰθRTKΥ

ṁ ρσϤЬІFIXΤ

ÅзТϮйрІχЬІFIXΥ πΚμθ ›

τLPV Ⱳχᾁ₰τΣΜοʺ
χ Υ βϥᴦ ΥΚϥ

ˢ‰ GNSS ӡχзТϮйрІϬςΞβϥ
χΤρΜΞ ˣ

18



L5SBASχ ӡ
ӡ

ÅL5SBASχ ḧχ ӡ ΥӂΤμθΥʺ
ζϦӟᵰψ Ῠσ ӡ

ӡ῏₯χᾖԍʿ ₰

ÅMSASρ ᶓΰο ᵦộϬ►μοΜϥ
̠ τΣΪϥḗ♪ộ Υ ήΜ

Å ΰΨ ᴥήϦθḢ ộχ Υ
χᴦ

Å ṛộʿМмϱʺϯжІϸʺϸзТ϶иИϯʺϽϯЭ

19

ᾓτΣΪϥL1ם“ SBASρL5 SBASχ ӡ

95% m 95% m

MSAS ФкЕЌϱФ MSAS ФкЕЌϱФ

ḧТжϱЕ 4.29 1.65 3.88 2.72

ḧТжϱЕ 7.08 1.12 3.64 4.35

6.44 1.61 3.84 3.72

L5 SBASˢФкЕЌϱФˣχḗ♪ộ

L1 SBASˢMSASˣχḗ♪ộ



Ϙρϛ

Åⱳ SBASˢL5 SBASˣΥṛᶊᴟ

Å ◓‚ ᾆẕ πψʺL5 SBASФкЕЌϱФṐϬ⌠ ʺ
QZSSϬ ΰθ ☼םᾓϬם

Å ᶀ τΣΪϥL5 SBASχם ᾓˢם ☼םᾓˣϬם“
Å ӡ ψ Ῠ
Å τΣΜοϜ‰ΜLPVϯЦϱжРзГϰΥ ϣϦϥᴦ
ÅθιΰʺФкЕЌϱФṐχ ΥӂᴟβϥⱲḧ ΚϤ

Åᾖԍ ₰

Å‰ GNSSϬ Μθ “χӡ зТϮйрІϬςΞβϥχΤᾁ Υ
ÅRTKχ ӡ Υ πσΜ ›

ÅԏΦ ΦʺL5 SBASχ ΰ ρ Ṑ χṐ ᶈ τ︡Ϥ ϙθΜʻ
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14.23 m

4
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6
m

17.65 m



Å֫ χSBASʿβϓοL1 SBAS
ÅWAASˢ ⁯ʺ2003˙ˣʿ ᵬ σᵠ ϬὊοʺᾝ∕ψLPV200ˢCAT-I ˣЯ˔ЖϘπЂ˔РІʻ2014 τ

ᴂχᵫ Ϭᵫ◐ʺL5 ‹Ϭ♯ᾓ τ ʻ
ÅMSASˢ ʺ2007˙ˣʿᾝ∕ψEnroute˙NPAχЂ˔РІʻ‚ἋộΥ ʾ֫ ʻ2020 Τϣ ־ 3‹
ṐˢGEOx Ϭ► ΰοЂ˔РІϬὋ ʻ

ÅEGNOSs ᴆ ʺ2011˙ˣʿᾝ∕ψLPV200Я˔ЖϘπЂ˔РІʻ ᴂẉόGalileo ᴂχEGNOS V3Ϭᵫ
ʻ

ÅGAGANs ϱрЖʺ2014˙ˣʿ
En-route˙LPVϬЂ˔РІʻ

ÅKASSˢḫ⁯ʺ 2023 12Ὦ˙ˣ

Å χSBASʿ
ÅкЄϯʿSDCMϬ ʻ

־♁ 3ṐΤϣ♯ᾓ ʻ
Å ⁯ʿBeiDouχԁ ρΰο

BDSBASϬ ʻ⁞ ʿSouthPANχ♯ᾓ ʻ
ÅϯТзϸʿA-SBASχ♯ᾓ ʻ

NIGCOMSAT-1RϬ► ʻ
ÅОϺІЌрʿPak-SBAS
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25ЄрЎй˔Єдр

DTEC ROTI

L1 L5L2


