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» 06/2023 3 new stations in operation (JASL, NTRA, SPVL)
i » 03/2024 1 new foreign station in Ukraine (UZNU)
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» 06/2023 3 new stations in operation (JASL, NTRA, SPVL)
» 03/2024 1 new foreign station in Ukraine (UZNU)
CORS » 06/2024 1 new station installed (PRSV)




SKPOS®

News since last EUREF Symposium:

"A')TE‘; GKU BRATISLAVA

» 06/2023 3 new stations in operation (JASL, NTRA, SPVL)
» 03/2024 1 new foreign station in Ukraine (UZNU)
CORS » 06/2024 1 new station installed (PRSV)

» 08/2023 9 new Trimble Alloy receivers (West SVK)
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SKPOS®

News since last EUREF Symposium:
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» 06/2023 3 new stations in operation (JASL, NTRA, SPVL)
» 03/2024 1 new foreign station in Ukraine (UZNU)
CORS » 06/2024 1 new station installed (PRSV)

» 08/2023 9 new Trimble Alloy receivers (West SVK)
» 04/2024 13 new Trimble Alloy receivers (Center + East SVK)
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SKPOS®

News since last EUREF Symposium:

"A')TE‘; GKU BRATISLAVA

» 06/2023 3 new stations in operation (JASL, NTRA, SPVL)
» 03/2024 1 new foreign station in Ukraine (UZNU)
CORS » 06/2024 1 new station installed (PRSV)

» 08/2023 9 new Trimble Alloy receivers (West SVK)
» 04/2024 13 new Trimble Alloy receivers (Center + East SVK)
32/36 Trimble Alloy (BeiDou-3 support)
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SKPOS®

News since last EUREF Symposium:
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» 03/2024 1 new foreign station in Ukraine (UZNU)

06/2023 3 new stations in operation (JASL, NTRA, SPVL)

06/2024 1 new station installed (PRSV)

08/2023 9 new Trimble Alloy receivers (West SVK)
04/2024 13 new Trimble Alloy receivers (Center + East SVK) -\
32/36 Trimble Alloy (BeiDou-3 support)

01/2024 new mountpoint "Nearest reference station”
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News since last EUREF Symposium:
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GKU BRATISLAVA

06/2023 3 new stations in operation (JASL, NTRA, SPVL)

» 03/2024 1 new foreign station in Ukraine (UZNU)

06/2024 1 new station installed (PRSV)

08/2023 9 new Trimble Alloy receivers (West SVK)
04/2024 13 new Trimble Alloy receivers (Center + East SVK)
32/36 Trimble Alloy (BeiDou-3 support)

01/2024 new mountpoint “"Nearest reference station”
05/2024 BeiDou-3 available for Network RTK users
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News since last EUREF Symposium:

» 06/2023 3 new stations in operation (JASL, NTRA, SPVL)
» 03/2024 1 new foreign station in Ukraine (UZNU)
CORS » 06/2024 1 new station installed (PRSV)

» 08/2023 9 new Trimble Alloy receivers (West SVK)
» 04/2024 13 new Trimble Alloy receivers (Center + East SVK)
32/36 Trimble Alloy (BeiDou-3 support)

» 01/2024 new mountpoint “"Nearest reference station”
» 05/2024 BeiDou-3 available for Network RTK users
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EPN Densification Analysis Center (GKU) .
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SKPOS network processing: R ey, o
» Final daily GRE coordinate solutions
» 71 stations (SKPOS+EPN) 5
» Bernese GNSS Software 5.4 !|
» |GS20 reference frame | VELSO0SVK 17000t

» SKPOS repro3in progress

(2017-2022 done) é DW%WN

Contributions to:

+ SKPOS station
A EPN station
O Reference station

» EPN Densification
» CEGRN Tl

East [mm]

— AntennaChange — Receiver Change
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EPN Analysis Center (SUT)

EPN-subnetwork processing:
» 92 EPN stations
» Bernese GNSS Software 5.4 !|

» IGS20 reference frame

» EPN repro3in progress

Provided solutions:
» Final weekly coordinate solutions (1180 - now)
» Final daily coordinate solutions (1180 - now)
» Rapid daily coordinate solutions (2044 - now)

» Hourly ultra-rapid coordinate solutions (2154 - now)
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National INSAR reflector network:
» 15 GNSS/InSAR collocated stations

» 3 new passive corner reflectors installed at existing stations
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SKVRF2024 — New National realization of EVRS (EVRF2019)

Input data:
» Levelling (15t order: 1996 — 2019, 2"d order: 1987 — 2017)

» Gravity — calculated from interpolated value of the CBA

Two-step network adjustment:

1. step — 15t order
» 7 reference points with standard deviation from EVRF2019 (BKG)

2. step — 2"d order
» Connected to the 18t order fix points (adjusted in 1. step)

Differences SKVRF2024 (EVRF2019) vs. Bpv1957:
» 4-18cm
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Urad geodézie, Kartografie a katastra
Slovenske] republioy

Update of NMCA s Decree 300/2009

8 2 Binding geodetic reference systems and realizations:

» SKTRF2022 (ETRF2000)

» SKVRF2024 (EVRF2019)

Geodetie and Cartographic Tnstitute Bratislva

REPORT OF COMPUTATION
OF THE SKPOS MULTI-YEAR SOLUTION -
AS EUREF DENSIFICATION FOR SLOVAKIA

For the validation to the EUREF Governing Board

Authors: Martin Ferianc, Branislav Droséik, Karol Smolik.
Miroslav

Miroslav Steinhiibel

Bratislava
221

EUREF 2022 Symposium, Zagreb

Resolution No. 1.

The I[AG Reference Frame Sub-commission for Europe

(EUREF)

recognising that the multi-year solution for the Slovakian
SKPOS network was completed and presented to the
EUREF Governing Board (GB) by representatives of
Slovakia and that these results were accepted by the GB as
Class A standard

endorses the set of points for Slovakia, as submitted to the
GB, as a national realisation of ETRSR9

SKTRF2022
(ETRF2000)

[25 ] -
ZBIERKA 5 ZAKONOV
SLOVENSKEJ REPUBLIKY

Rocnik 2009

Vyhldsené: 25. 7. 2009 Casova verzia predpisu ugi od: 1. 4.2024

Obsah dokumentu je pravne zavazny.

300
VYHLASEA
Uradu geodézie, kartografie a katastra Slovenske;j republiky
zo 14. jala 2009,

ktorou sa vykonava zikon Nirodnej rady Slovenskej republiky
¢.215/1995 Z. z. o geodézii a kartografii v zneni neskorsich predpisov

Strana 4 Zbierka zdkonov Slovenskej republiky 300/2009 Z. z.

referenény ramec s alfanumerickym kodom SKTRFyyyy a ten zodpoveda a reprezentuje narodne

zhustenie konkréine zvolenej epochy Eurdpskeho terestrického referenéného ramea

s alfanumerickym kodom ETRFyyyy a epochou yyyy.yyy. Suradnice a charakteristiky presnosti

ostatnych bodov SPS su_uréené vo vizbe na realiziciu SKTRFyyyy. a tym preberaju jej

Tistiky z pohladu E: Vyyy.yvy. Narodnou realiziciou ETRS89 je realizicia

SKTRF2022, ktord zodpovedd ETRF2000 che 2008.5. Kéd EPSG narodnej realizacie ETRS89
| - @. A je EPSG::4258 a pre 3D X, Y, Z je EPSG::4936.

(5) Realizacia stradnicového systému Jednotnej trigonometrickej siete katastralnej predstavuje

a) subor rovinnych suradnic bodov Stitnej priestorovej siete s jednoznaéne definovanym vzfahom
k narodnej realizicii ETRS89; oznacuje sa JTSK03 a ma kéd EPSG::8352 (zikladny poludnik je
Greenwich).

b) subor rovinnych saradnic bodov Statnej trigonometrickej siete, zaviizny pre sibor geodetickych
informéecii katastra nehnutelnosti, pre preberanie vysledkov geodetickych a kartografickych
pric do tatnej dokumentacie, pre vybrané geodetické a kartografické éinnosti podla § 6 zikona
apre ostatné informacné systémy o tzemi, s jednotnou transformaciou do JTSKO3,
zabezpecenou Rezortnou transformacnou sluzbou zriadenou aradom: oznacuje sa JTSK a ma
kod EPSG::2065 (pre zakladny poludnik Ferro) alebo EPSG::5513 (pre zakladny poludnik
Greenwich).

Realizaciami S-JTSK su JTSKO03 a JTSK.

(6) Realizacia Baltského vyskového systému po vyrovnani predstavuje sibor normalnych vysok
a charakteristik presnosti bodov Stainej nivelaénej siete uréenych vyrovnanim opakovanych
nivelaénych merani vzhladom na jeden zdikladny alebo mnoiinu viacerych zdkladnych nivelaénych
bodov a oznacuje sa alfanumerickym kédom Bpvyy. Normalna vyska zakladného nivelaéného bodu
alebo zikladnych nivelaénych bodov je uréena vo vizbe na medzinarodné vyrovnanie europskych
nivelaénych sieti k strednej hodnote reprezentujucej nulu morského vodoélu v Kronstadte.
Realizaciou Baltského vyskového systému po vyrovnani je Bpv z roku 1957 a ma kod EPSG:8357.

(7) Realizacia Europskeho vertikilneho referenéného systému  predstavuje  subor
geopotencialnych kot, normalnych vysok a charakteristik presnosti bodov Statnej nivelacnej siete
uréenych vyrovnanim vzhladom na jeden zakladny alebo mnozinu viacerych =zikladnych
nivelaénych bodov uréenych v ramei medzinarodného vyrovnania vyssich radov nivelaénych sieti
eurdpskych Statov. Narodna realiziciu EVRS nazyvame Slovensky vertikilny referenény ramec
a oznacujeme ju alfanumerickym kiédom SKVRFyyyy. pricom SKV 70 i zentuje
narodné zhustenie konkréinej realizicie Europskeho vertj relerenéneého ramea oznacer
alfanumerickym kédom EVRFyyyy. Realizaciou EVR: SKVRF2024, ktory zodpoveda EVRF2019
s kodom EPSG::9390.
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Gravimetry

(Old) National Gravimetric Network: @ Z“:@@@
» Ot order (25 ABS points) .
» st order (66 points) . ;
» 2nd order (260 points) N @% ; 6 O order (ABS)

0 1storder
O 2" order

» national realization (1995): S-Gr95

Ot order 1st, 2nd order
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Gravimetry
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(New) National Gravimetric Network:

e (Othorder
e Tstorder
Q vertical grav. baseline

» O order (17 points)

» 1storder (84 points)

» vertical gravimetric baseline

Vertical
- gravimetric
baseline

Gravity measurements (2023-2024):
» Othorder SUT Bratislava (FG5X-247)
» 1storder IGIK, Warsaw (A10-020)
» gradients GKU Bratislava (CG-b)

Network adjustment (2025):

» New national realization S-Gr




EDM calibration baseline

Baseline description:

» Location: Vinicné, Slovakia

» Length: 606.7 m

» 7 pillars

» Heerbrugg (Schwendener) design

2"d GNSS campaign:
» 72-hours GNSS campaign (03/2024)
» ETRS89 coordinates estimation

- EDM calibration:
» in operation since 05/2024 e VUGk
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» regqistration: https://kcg.vugk.sk/ == viscwmvosmavceoneze

A KARTOGRAFIE V BRATISLAVE
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Geospatial data

New orthophoto:
» 3rdcycle of AP (2023-2025)
» GSD: 15 cm/pixel
» 4 channels (RGBN, 8 bit)
» RMSE,, =17 cm

New DTM 6.0/DSM 2.0:
» 2nd cycle of ALS (2022-2026)

» 73 locations
» 1x1 mresolution (34-45 pts/m?)
» RMSE,=2-8cm
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https://www.geoportal.sk/en/zbgis/orthophotomosaic/
https://www.geoportal.sk/en/zbgis/als/

THANK YOU

@@ Martin Ferianc

www.skpos.gku.sk

@ skpos@skgeodesy.sk
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