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ꜛᾪ ᵒ

É

üᾥ ṓᶴ꜠ᵓּ2009)ז - ᾝ∕)

ü ᾭ ᶘ ᶘԚ ●ᴿ ῇṍᴿ (2019-2023)
ÉЄІГЭ ᶘᾆẕᴬ ֦Ẇ ễ χᾆẕע

ÉỘ Ὂ

üGNSS Ṑχᾆẕᵫ
Éᶈ ϸиЫрТϰиЌτϢϥ ӡϯиЁзЇЭ

ÉGNSS/INS ЈрЂ ›ϯиЁзЇЭ

É Doctoral thesis

ü Accurate GNSS Positioning in Urban Canyons with 
Extended Kalman Filter

Éᶘᵓᶨ

ü ⁯‚ ᶘᵓ(ION)ʼ ӡṪ ọᵓ(SAPT) ᶆᵓԌ

‰╦ ◊

https://da.lib.kobe-u.ac.jp/da/kernel/0100482402/

https://da.lib.kobe-u.ac.jp/da/kernel/0100482402/
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ᾥ ṓᶴ꜠ᵓּז

3

  

ףּ ḱ

7,534 
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ᾥ `
͍͕͔͐  ᵦ  ậἪ Ṑχם ᴟτ ῞

ῇχ χⱲ τὊᾓρ᷈τϢϥẫỘϬ
ự ᴟΰӗ ΰθ ▀Ɫᾛχằẚτ‟ᾅ
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ᵈˑχּזᵓϬ◦Πϥ GPS/ GNSS 
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NavigationDefense Timing

Displacement measurement Weather forecast

2030  GPS/GNSS ṐϬ ∏ΰθДНϱІψ 100 ᴑ Ϭ Πϥρ  

Land management

(from Market Report by the EUSPA)

https://www.euspa.europa.eu/sites/default/files/uploads/euspa_market_report_2022.pdf


FURUNO ELECTRIC CO., LTD. All Rights Reserved.

₈ψϘήτⱲ χ ϩϤ
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Reid, Tyler & Houts, Sarah & Cammarata, Robert & Mills, Graham & Agarwal, Siddharth & Vora, 

Ankit & Pandey, Gaurav. (2019). Localization Requirements for Autonomous Vehicles. 

?

É Moore s (Navigation) Law

ü ‚ ЄІГЭχὊᾓ

ü 30 ІОрπ Υ10 τΰ

É GPS L1C/A χ IOC Υ 1993 

ü ῝  10 m

É Ωựχ ΰ

ü GNSS χ ᴟ
É cΉẘχ‰ ӡЂ˔РІ

É CLAS, MADOCA, Galileo HAS, etc.

ü Alternative GNSS χṳ
É LEO-PNT, VDES-R, etc.

͍mӟᴞχ‚ ЄІГЭΥ
ϘϜσΨ βϥρ
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Position, Navigation, and Timing from Low Earth Orbit
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20,200 km  ӟק(GNSS ־ )

1,500 km ӟᴞ
( ṟ ־ )

GNSS  160 Ṑ

Starlink  7,000 Ṑ

ṟ ־ Ἢχ
ʾ־ χ χ ή
ʾ־ χ Φχ ή

Ω τψ ṐΤϣ 

Beyond 5G/6G χ NTN̞םᾝχθϛ ṟ (LEO)־ ἪΥẍ τ ᵫ

̞NTNʿ ὉКАЕм˔ϼ

LEO ־ ἪΤϣχ ‹τϢϥ PNT χםᾝ
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LEO-PNT χᴦ
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(a)ם σ ṍᴟⱲḧχ‰ σ PNT

User

(c) Є˔ЭйІσ PNT(b) ЈϺвϯσ PNT

GNSS
(Public) LEO-PNT

(Private)

Spoofer

ˁ

ᴆ πᾒ∕ᴟΰθּזᵓ ϬᵔὨ

GNSS ־ ϢϤ Υ Μάρρ
Ψ Ψάρπ‰ ᴟ

GNSS 

LEO-PNT

‹▫ χ ᴟρӚ‹ᴟπ
кНІЕ Υΰ

GNSS χ ϬḜ

GNSS χ 1,000 ếΜ ‹π
ḕẽΥᵠ

LEO-PNT

GNSS 

VGNSS χ 1/10 χⱲḧπ‰ Ϭםᾝ VṬ (Spoofing) Υ₉ σ PNT Vᴒ πϜ πΦϥ ‹ế
Vᴒ ӡΥᴦ

Ⱳḧ

GNSS 

LEO-PNT

ρⱲḧχḩἰψ
־ χ ρ ήτӢ βϥ

?
ӂ

ЯРзГϰχꜛ ᴟτ χṪ
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ᾥ ṓχ LEO-PNT ϒχ︡Ϥ ϙ

É 2023 ͕Ὦ Xona Space Systems ּזρχО˔ЕЗ˔ЄАФϬ῝

ü LEO-PNT χṪ ם ρРЅКІχᴦ ᾁ
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Xona ּז Web ЂϱЕ
https://www.xonaspace.com/

https://www.xonaspace.com/


LEO-PNT τϢϥ ◕ τΣΪϥ
Ⱳ⁭ ṍ χΰ
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̙ ᾥ ṓ web Ч˔Ѕ WSTS 2024 ╥ᴥ ⁮
https://www.furuno.com/jp/newstopics/exhibition/1586
̙ ψ WSTS 2024 χ Web Ч˔Ѕπ῝ᵫήϦϥ πβʽ
2024 Presentations ²Workshop on Synchronization and Timing Systems (atis.org)

https://wsts.atis.org/conference/library/2024-presentations/
https://wsts.atis.org/conference/library/2024-presentations/

