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EUPOS iniciativa
Zalozena v Berline v roku 2002
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EUPOS
Primarny ciel = vytvorit a zrealizovat EUPOS projekt

= Ciel EUPOS (projektu):

* vybudovat siet permanentnych
stanic GNSS a k nim prisldchajuce
sluzby na presné urcovanie
polohy a navigaciu na uzemiach
krajin strednej a vychodnej
Eurépy podla vzoru nemeckej
sluzby SAPOS




EUPOS

Medzinarodny riadiaci vybor (ISC) — roky 2002 az 2014

Chairperson (Head) of ISCO

International EUPOS Steering Committee (ISC)
Representatives of the EUPOS member countries

1

Office of the ISC (ISCO) ‘

National EUPQOS Service Centres [N SCs) EUPOS working groups

EUPQS providers (if EUPOS is not operated by ‘the NSCs) Technical Cooperation

with the Industry (TCI)

System Quality, Inte-
grity and Interference
Monitoring (SQII)

Authorized EUPOS resellers

EUPQS users

Manufacters of EUPOS compatible hardware/software

Resellers of EUPQOS compatible hardware/software




Clenstvo (stav v roku 2014)

EUPOS
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= 22 statov




Oktéber 2014 — ISC miting vo Varsave
Reorganizacia EUPOS

EUPOS ISC miting vo Varsave 2014 e

- Revizia organizacnej struktury !
.
- Revizia ¢lenstva

Executive Board (EB)

International ELIPE

Representatives of SO | Office (15C0)

National EUPOS- Servii@idlPCs) Council

EUFDSE Flﬂ'ﬂidﬂi. iff mak th one representative per EUPOS Member,

| Authorized EUPOSE resd : ' | main decisive body of EUPOS

EUPDER users

Manufacturers of EUF.  compatible hardn_  “oftware
: . Associated members Members Honorary members Observers
Resellers of EUPOS compatible hardwarelsoftware P —— T — individual experte R ——
transition to Members providing GNSS appointed by the involved in decision
augmentation services Council making process

| |
Working Groups




Oktéber 2014 — ISC miting vo Varsave

Reorganizacia EUPOS

EUPOS ISC miting vo Varsave 2014
- Revizia organizacnej Struktury
- Revizia Clenstva
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EUPOS
Ciele po reorganizacii

= Konat ako Eurdpska zaujmova organizacia:
* poskytovat vSeobecné standardy a smernice,

* identifikovat vseobecné problémy s vyuzivanym SW a HW s cielom lepsie sluZit pouZivatelom a zrychlit rieSenie
poziadaviek posunutych na support vyrobcov,

* identifikovat smery rozvoja,

» zdielat medzi ¢clenskymi organizdaciami osvedcené postupy, informdcie, skusenosti a novinky.

= Spolupracovat s medzinarodnymi organizaciami:
* OSN —EUPOS je ¢clenom ICG komisie
 EUREF — MoU podpisané v Juny 2014
* EUMETNET — MoU podpisané v Mdji 2013

* EUSPA — predstavitelia EUPOS su pravidelne pozyvany na zasadnutia EUPOS a aj sa ich casto zucastnuju

= Spolupracovat s vedeckymi institiiciami a podporovat vyuZivanie EUPOS produktov (GNSS tidajov)
na vedu a vyskum



EUPOS
Vykonny vybor (stav v roku 2026)

= Chairman (2025 - 2028): S
Branislav Drosc¢ak (Slovensko) T

Chairman

Executive Board (EB)
3-5 members, elected by the Council,

= Vice-chairman:
Ingus Mitrofanovs (Lotyssko)

one representative per EUPOS Member,
main decisive body of EUPOS

= EUPOS vykonny vybor:
 Ambrus Kenyeres (Madarsko)
e Szymon Wajda (Pol'sko)
* Jaroslav Simek (Cesko)

Working Groups created

* Jan Rezni¢ek (Cesko) : =




- Clen / Skratka instittcie _ - Observer / Skratka institucie
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EUPOS

Clenstvo (stav v roku 2026)

Geodetic and cartographic Institute
Reseach inst. on Geod. and cart.
Land surveying office Praha
Lechner Knowledge Center
Estonian Land Board

GuGIK Warszawa

Academy of science

NAfCaLR

University of Latvia

Riga City Council DD

AfLRaC

AREaC

Senatstadt Berlin

Geodetic Institute

Surveying and mapping authority

National Geographics Institute

Slovensko
Cesko
Cesko
Madarsko
Estonsko
Pol'sko
Bulharsko
Rumunsko
LotySsko
LotySsko
Moldavsko
Severné Meceddnsko
Nemecko
Litva
Slovinsko

Belgicko

2

- Asociovany c¢len / skratka Instittcie

1

BKG Frankfurt u/Main

Latvian geospatial and geoinformation
agency

National Uzbekistan university

Isle oflriited'Kingdom
Treland

Gugzpsz 1t

uigrsay (UK}

Georga

Spain
iyt Greece

Gibraltar (UK) Malta

Armeniazerbaijan

Nemecko

Lotyssko

Uzbegistan

Russia

Kazakhstan

Iran Afghanistan



e EUPQOS zasadania



EUPOS
Zoznam EUPOS ISC mitingov (JL’JI 2002 — Maj 2014)

Miesto DEY O LGHERIE] Pocet ucastnikov Miesto DEY O LGCHERIE] Pocet ucastnikov
konania / statov konania / statov

1 Varsava 2 -3 Jul 2002 12/8 Berlin 30 November & 03 December 23 /15
2 Sofia 5- 6 November 2002 11/8 2009

3 Riga 10 -11 JGin 2003 12/7 17 Novy Sad 27 — 28 M3j 2010 18 /13
4 Berlin 73 November 2003 17 /11 18 Varsava 26 — 27 Oktdber 2010 12/7
5 Bratislava 18 - 19 Jin 2004 21/10 12 | CHCREE 14 =15 April 2011 B/
6 Sofia 7 -3 November 2004 16/9 20 Berlin 12 — 13 Oktober 2011 22 /12
7 Praha 11— 12 April 2005 18 /12 21 Bratislava 26 —27 Marec 2012 20/9
3 Berlin 24 — 25 November 2005 22 /16 22 Bukurest 26 -27 November 2012 18/7
9 Variava 4-5 M3&j 2006 11/7 23 Thilisi 7-8 Maj 2013 13/6
10 Budapest 23 — 24 November 2006 23/ 12 2 Berlin 29 = 30 Oktober 2013 27/13
11 Riga 29 — 30 Marec 2007 23/ 12 = il & L) 2010 20/9
12 Vilnius 20 - 21 September 2007 20/11

13 Bukurest 23 — 24 April 2008 18/ 14

14 Berlin 25-26 September 2008 18 /13

15 Tallin 28 - 29 April 2009 22 /15



EUPOS
Zoznam EUPOS koncilov a EUPOS technickych mitingov

EUPOS koncil a EUPOS Datum konania Pocet ucastnikov / Pocet krajin
Technicky miting

1 Varsava 15-16 October 2014 20/9
2 KiSinov 21-22 September 2015 15/8
3 Praha 14-15 November 2016 19/10
4 Bratislava 21-22 November 2017 32 /18
5 Tallin 14-15 November 2018 24 /10
6 Budapest 30-31 Oktober 2019 23 /14
7 Bukurest (online) 09-10 November 2021 35/15
8 Lublana (hybrid) 15-16 November 2022 24 /12
9 Riga (hybrid) 22-23 November 2023 25/13
10 Skopje (hybrid) 24-25 Oktéber 2024 32 /15
11 Berlin (hybrid) 21-22 Oktéber 2025 36 /13



Vybrané ,horuce” témy z poslednych EUPOS technickych
mitingov

" Problematika rusenia alebo ovplyvnovania signalov GNSS

= Kolokacia technoldgii GNSS a InSAR

= Testovanie PPP na presné urcovanie polohy

» Eurdpska smernica ¢. 2019/1024 vs open data

= Nové sluzby pre masovy trh

= Ukoncenie vyuzivania individualnych kalibracii fazovych centier antén

" |niciativa vytvorenia tzv. NTRIP katalogu



Rusenie / ovplyvnovanie signalov GNSS
Interfrencia - jamming, spoofing, meaconing

-

= |nterferencia signalov GNSS GPSIAM

Daily maps of GPS interference
About | FAQ

xxxxxx

* Rusenie signalu
= nezdmerné (nevedomé) rusenie
= zamerné rusenie za Ucelom blokovania signdlu (jamming)
» Ovplyviovanie / preposielanie signalu
= vysielanie faloSnych signalov za ucelom urcit chybne poruchu
alebo chybne navigovat (spoofing)

= zachytenie a opatovné vysielanie signalov zvycajne s vyssim
vykonom za u¢elom zmiatnutia navigdcie (meaconing)

31. 01. 20260 el
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= Pocet pripadov interferencie kazdorocne narasta

= Kazdy sa s interferenciou uz urcite stretol:

* komercné rusicky, napr. v autach za ucelom sa vyhnutiu
plateniu myta, na lodiach

* armadne operacie — mOzu zasahovat aj na Uzemia inych 7
statov. o

 aktivity radioamatérov vysielajucich na rovnakej alebo
blizkej frekvencii = e

vvvvv




Rusenie / ovplyvnovanie signalov GNSS
Priklad z Estonska (MAA-AMET — www.eupos.org)

End of April 2024:

Heavy GNSS jamming
detected in Estonian and | Jo%, 52
Finnish airspace 64 B tetsink

Tallinn
®

Jammer believed to be near e

Ust-Luga port

Location confirmed by
Estonian and Finnish
authorities

Latvna

Jamming ongoing

Estonla jammer - llkely p ition *

Based on radio horgggm jammgqsp trons 5 ~Smg
CC-BY-SA @auonsson | Data: ! 8 | i k7

Metsar, J. : GNSS interference in Estonia. 10th EUPOS Technical meeting, Skopje, North Macedonia 24.-25.10.2024

All L1 frequency GNSS
singnals affected

Vi tsebsk \




Rusenie / ovplyviovanie signalov GNSS
Nezamerné rusenie — priklad z Pol'ska

* Multipath observed in Trimble Pivot Platform S criader e rrabe S
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Wajda, S. : GNSS signal interferences in Poland. 8th EUPOS Technical meeting, Ljubljana, Slovenia 15.-16.11.2022



Rusenie / ovplyviovanie signalov GNSS

Testovanie geodetickych prijimacov na rusenie v Slovinsku

L1/E1 Chirp Jammer:
Response of receivers #3
Receiver D - ] | Receiver B =5 7
Y —_— 25’3: I
[ S

= Ciiansay
bt =13

Perseren Pavlivic, P. : GNSS Jamming and Spoofing: how serious can be. 8th EUPOS Technical meeting, Ljubljana, Slovenia 15.-16.11.2022



Rusenie / ovplyvnovanie signalov GNSS
Monitorovanie SNR parametrov vo Svédsku

SWEPOS © GNSS interference Monitoring

Monitors all Swepos stations + third party stations = ~544

Disturbance Status

@ No disturbance

@ Disturbance (RFI likely)
Disturbance (non-RFl)

@ Data gap, station online

@ Data gap, power outage

@ No status information

Enter epoch
2023-04-11-15

RECENT EPOCH

Select Station

1

Select Receiver

«

Affected GNSS

4

Affected frequency

1

Number of Satellites

4

stations
Date: 2023-4-11, hour: 15-16UTC
® No disturbances e® ®
® Disturbance detected (RFI likely)
Disturbance detected (non I °
@® Data gap, station online T
® Data gap, station offline oo
@® No status information o®
Station: OHDA
Receiver. SEPT POLARXS
25
\‘;‘)“\

United

Station: 0TIV, SNR Residuals above 10 degrees

GALS6X

06-10 00 0610 03 061006 06-10 09 06-10 12 061015 0610 18 061021 06-1100
Epoch (2021 mm-dd hr)

GALS6X, Mean corr: 0.07 ‘GALS6X, Mean corr: -0.01

30 35 40 45 50 55 60
Station:- 0TIV, GNSS:- GAL
Epoch: 2021-05-30: 00:00:00 to 2021-06-20: 23:59:00

Affects all signals

Directional — In a certain azimuth
Spectrum shows nothing

SNR drops not correlated across

Abraha, K. E..- Wiklund, P.: Monitoring and Detection of GNSS Interference using the SWEPOS. 9th EUPOS Technical meeting, Riga, Latvia 22.-23.11.2023



Kolokacia GNSS/InSAR na Slovensku
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Kolokacia GNSS/INSAR na Slovensku

-

4950

= Celostatny monitoring
— na spravu vyskovych
zakladov SR

Mean LOS velocity
[mmiyear]

+ 5 mm/year

4540

0 mm/year

. -5 mm/year

48.80 49,00 49.20

4860

4840

nEsAsanTA~

4800 48.20

47,80

e
16.80 17.10 17.40 1770 18.00 183 1860 18.90 18.20 19,50 1580 2010

= Lokalny monitoring —
vhodny napr. pre
geologov

Line
LOS displacement velocity O Stany Landslide activity
_— 3 i wamzes | [ potenaty aame
-5 [mm/year] +5 ,.53




Kolokacia GNSS/InSAR v Madarsku

IMMA - Integrated Geodetic Reference Station
— IMMA stations (2024.10.24.)*

B
A
1l
§43

'GNSS +InSAR+Leveling+Gravimetry ﬁ

Regular leveling
between IMMA
sites

12

Toth, S.-Kenyeres, A.-Magyar, B.: GNSS and InSAR intergration in Hungary. 10th EUPOS Technical meeting, Skopje, North Macedonia 24.-25.10.2024



Kolokacia GNSS/InSAR v Madarsku

INGRIM deformation model

aw

GNSS velocities
EPND database
Least-squares collocation

InSAR processing
Sentinel-1 images 2014-2023

Toth, S.-Kenyeres, A.-Magyar, B.: GNSS and InSAR intergration in Hungary. 10th EUPOS Technical meeting, Skopje, North Macedonia 24.-25.10.2024



Noveé sluzby pre ,,mass market”
Plany na novu sluzbu v Rakusku

APOS SSRZ'1 APOS SSRz 2 APOSISSRZ'3 HPOSISSRZM APOSISSRE APOSISSRZS

6 sub-networks
mainly due to additional BDS
processing

6 Mountpoints
redirecting via SSR20SR App

8 kbit/s per sub-network

4 N
APOS Mass market
Processing: GNSmart2
\ v,
~ ™
APOS (APOS

Broadcast Cell)
\ »,

in development

© Geo++ GmbH

SSR technology/ unidirectional

Zahn, E.: APOS — national report. 8th EUPOS Technical meeting, Ljubljana, Slovenia 15.-16.11.2022



Noveé sluzby pre ,,mass market”
Sluzba GEPOS v Nemecku

New PPP-RTK service: overview

PPP-RTK network processing Distribution
© oo
(gz . Orbit 1. Bundesmux
- Kanal 5C
e Bias Subkanal 32
Observations &P lonosphere
Ge0++°!.| @Troposphere
GNSMART )
Geo++’tOA WWW
SSRZ Networked
s Transport
iﬂlﬂr&i:ﬁ:’.?n‘si“u’mcem Ao ) ‘ of RTCM
Y Zentrale stelle @ SSR via Internet
N Protocol (NTRIP)

B | o sy A. Riilke et al.: GEPOS: The new open data PPP-RTK Service GEPOS®, 21.10.2025 | Page 3

#BKG

Wir geben Orientierung.

Rulke, A.: The new open data PPP-RTK service GEPOS. 11th EUPOS Technical meeting, Berlin, Germany 21.-22.10.2025
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