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Slovenska priestorova observacna sluzba
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Nova referencna stanica BDRV (Bodorova)
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Nova referencna stanica KUBI (Dolny Kubin)




Nové zahranicné referencné stanice
MPER, MTAT, MJOS, MMIS, MSAT, MVAS, MAEG, ZAKO
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Pocet referencnych stanic
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Vymena anten za Trimble Zephyr 3 Geodetic
VELS, SKSK, SKSL, BREZ, SKSE, SKMT, DOPL, RISA, NTRA, SKLM, PRSV




Vymena prijimacov za Trimble Alloy
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Podpora druzicového systému BeiDou-3
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Druzicovy systém BeiDou-3

® 2018
RozSirenie poskytovanie korekcii pre systémy
Galileo a BeiDou (BDS-1 a BDS-2)

® 2021
Vymena prijimacov (3 ks)

® 2022
Vymena prijimacov (2 ks)

® 2023
Vymena prijimacov (14 ks)

® 2024
Vymena prijimacov (14 ks)

® 13.5.2024
|  Korekcie pre systém BeiDou (BDS-3)

Pocet druzic
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Pocet druzic po€as 24-hodinového merania

—— S vyuzitim BeiDou-3 (Priemer = 30)
— Bez vyuzitia BeiDou-3 (Priemer = 23)
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Pocet pouzivatelov
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Pocet pouzivatelov
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SKPOS Register

Online platobna brana ‘

= Rychla a pohodIna platba kartou online
= Okamzité potvrdenie platby




Serverova infrastruktura

Geograficky oddelena lokalita
Zvysenie dostupnosti a odolnosti
Zabezpecenie kontinualnej prevadzky
Znizenie rizika vypadku

__________________________________
- 1

High Availability




/mena IP adresy

= /mena IP adresy na doménu
= https://skpos.gku.sk/ip

!

skpos.gku.sk:2101



~Mass market”

" \/yuzivanie GNSS RTK nielen profesionalmi
= Autondmne vozidla, drony, IOT, ... .

= Problém?

e tisice novych pouzivatelov

* nepouzitelny VRS koncept




,Mass market”
VRS grid

= Generovanie VRS gridu
= Korekcie pre priblizrupelehu najblizsiu VRS z gridu

= 5x5km............ 2 000 VRS
= 10 x 10km........... 500 VRS
= 20 x 20km........... 125 VRS
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,Mass market”
State Space Representation (SSR) korekcie I

" chyba drahy druzice
C

nyba hodin druzice

ionosphere

= chyba signalu
" jonosféra

troposphere

" troposféra
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,Mass market”
State Space Representation (SSR) korekcie

= Format korekcii SSRZ, RTCM SSR
= Konverzia SSRZ — RTCM 3.x

APOS_SSRZ 1 APOS SSRz 2 APOS_SSRzZ 3 APOSISSRZI4 APOSISSRZI6 APOSISSRZIS

APOS APOS

1. Send Position (NMEA-GGA)
o
o APOS Datacenter
2. Send SSR Signal 2. Send VRS, (RTCM 3.2)
r___s
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i -I
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Volkermarkt;
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Client-side converier
{Android, Windows, Linux)




Globalne PPP / PPP-RTK sluzby

c Globalne pokrytie
0 NevyZaduje hustu siet stanic
0 Vysielanie korekcii z druzic

O DIhSi Cas inicializacie

O NizsSia presnost

O Absencia legislativy
O Globalny referencny systém




Rusenie sighalov - jamming, spoofing

20 000 km




Rusenie signalov - jamming, spoofing




Rusenie sighalov - jamming, spoofing

= Spectrum Analyzer
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Navigacia pomocou LEO druzic

" LEO druzice
* obezna draha vo vyske 500 — 1200km
e Starlink, Iridium, OneWeb, ...
* dopplerov efekt

= ESA Celeste mission
e 10 x cubesat




Dakujem za pozornost

Ing. Karol Smolik
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