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Slovakian EPN Operational and Local Analysis Centers
ARANN

Geodetic and Cartographic Institute
Bratislava (GKU) — EPN OC

Slovak University of Technology
in Bratislava (SUT) — EPN LAC
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SUT - EPN Local Analysis Center activity

"

EPN subnetwork computation:

Analysis Centre Solutions:

Bernese GNSS Software

54 EPN permanent stations :
Version 5.2

Bernese GNSS Software Version 5.2
Reference frame 1GS14

CEPER network computation:

Final Weekly Coordinate Solution (1180 - now)

Final Daily Coordinate Solution (1180 - now)

Rapid Daily Coordinate Solution with Galileo (2044 - now)
Hourly Ultra rapid coordinate Solution (2154 — now)

55 permanent stations from Central Europe region
GPS/GLONASS/Galileo and GLONASS only solutions (1774 —

now; +Galileo from 2040)
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GKU EPN OC / EPN Densification AC activity

EUREF PeERMANENT NETWORK
DENSIFICATION

= GKU - EPN Operational Centre

e BBYSOOSVK (RINEX v3)

*  GANPOOSVK (RINEX v3, RTCM 3)

= GKU - EPN Densification Analysis Centre
e 34 SKPOS stations (3 EPN)

* 32 foreign stations + MOPI (16 EPN)

EPN stations in Slovakia

BBYSOOSVK
Class A (C3)

GANPOOSVK
Class A (C6)

MOP200SVK

Class A (C2)

~ MOPIOOSVK

Class B (C6)

Bernese GNSS Software
Version 5.2

= GKUwwww7.SNX

v

v

AN NN

Observations: GPS+GLO+GAL

(since 1.1.2020)

Products: CODE rapid

(GPS+GLO+GAL) (since 1.1.2020)
Reference frame: IGb14

Antenna model: IGS14

EPN coordinates:

EPN_A_IGb14.SSC

= SKPOS Multiyear solution

v

v
v
v

2019: New processing strategy set
up

2020: Reprocessing (GPS week
1408 - 2085)

2021: Time series analysis by
FODITS

04/2021: 1st SKPOS Multiyear

solution !

v Results compared with EPN D2100
solution



Slovak real-time positioning system

SKPOS®



SKPOS®
CORS infrastructure (May 2021) also for geodynamics

= 34 SKPOS stations:

v" Network density: average distance is 44,6 km

v 34/34 equipped with Trimble HW
> receivers: NETR9, ALLOY (firmware v. 5.50)

SKPB
+ SKMT
+ SKSV

SKLM
GANP
+ "«

PRES
TRCN + KAME, +-
> antennas: Zephyr Geodetic 2/3, ChokeRing o~ + oo BREZ THEy ose, ast
v' 34/34 tracking: GPS, GLO, GAL, BDS, QZS, SBS +JABO M o "y ey
BASY
v' 20/34 individual antenna calibration MOP2,_ M sy ovcn, RISA Y
v 18/34 monument stabilization for geokinematic GKU4 o

ZELI+
= 20 foreign stations

v AT: APOS (2)

v PL: ASG-EUPOS (5)
v" HU: gnssnet.hu (7)
v CZ: CZEPOS (4)

v UA: ZAKPOS (2)




Geodynamics
Horizontal velocities of SKPOS® stations (2007 - 2020)
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I%KPOS@) - GNSS/InSAR collocated stations

= 2 GNSS/InSAR stations (centric)
= 2 GNSS/InSAR stations (excentric)
= Cooperation with SUT Bratislava

KUZA

+
SKPB
4 SKMT SKLM
+ + GANP+ PRES SKsV
TRCN + K"ME‘t +
+ BREZ TELG e o
BBYS '+ + KOSE
SKSE SKRV
+ PEMQ, ZvoL +
JABO BASY .
MOP2 +
+ SKNR DVCN
+ . DOPL
"EiKUzI +
_— <4 GNsS station
SKDS )+ +

s

+ GNSS/InSAR station (centric) i
DVCNOOSVK

4 GNSS/INSAR station (excentric) ZVOLOOSVK



SKPOS®
Galileo and BeiDou full support

SKPOS Component Date of availability
Antennas 34 (34) stations
Hardware
Receivers s3] 2016-01-01 34 (34) stations

RINEX from CORS

Software %\IEX from VRS
Trimble Pivot

RTK (VRS)

34 (34) stations

A 2018-10-16

OO0 00




SKPOS®
SKPOS Online Postprocessing app (from 1.6.2020)

SKPOS* -'

Online obchod a sprava uctu

SKPOS"

Vitajte Online Postprocesing

http://skpos.gku.sk

Domov
Mapa referenénjch stanic Vitajte v Online obchode a sprave (étu Slovenskej priestorovej chservacnej sluzby Vstupné informacie |
vypoctu:
- . oo o Nahi & stibory: 03430310.20¢
Siet'ove informacie D:tlﬁnn:e e 03/09/2020 009:33:33 UTC (MM/DD/YYYY HH:MM:SS)
195 lonosféra Prifmat TRIMBLE R10-2
znacenie: -
TR T SKPOS® Anténa
. . 0: e H TRMR10-2 NONE
Online Postprocesing Vydka mi: 1850
] ; Referenény bod: Bottom of antenna mount

Maéj ucet Novy vipocet Informécie o vypocte
- Zadiatok merania: 01/31/2020 15:10:20 UTC

Zmenit heslo Koniec merania: 01/31/2020 15:25:35 UTC

Foznam pr[stupo\,r Metoda merania: | Static

Historia pristupov oo eremange Broadeast
VRS _'; LTS Vitajte v sluzbe SKPOS Online Postprocesing Refarencny systém: ETRSS3 (ETRF2000 epocha 2008.5)

I CDDE Tektonicka platia: Eurasia
VRS iScope Livel Sluba umoZiuje natitat zaznamy GNSS vykonané statickou metédou na tizemi SR a vypotitat vysledné stradnice na zaklade spracovania zakladnic voci okolitym Zakladnice (referenéna stanica - uréovany bod)
Altivne predplatné referenénym staniciam SKPOS v z&vaznom geodetickom referenénom systéme ETRS89 (ETRF2000, epocha 2008.5) Referencna Dizka Etatistika observacii GNSS (spolu / | Pocet pouzitych druzic GNSS
R . R stanica a jice [km] | vyuZite'né / vyuzité / %)

Orgamza'llon Details DéleZite informécie, poZiadavky a obmedzenia: SKPB 3.06 916/ 183/ 184/ 101% 3GPS /8 GLN/ 7 GAL/ 8 BDS
Aktivne DI'EdD| atng * podporované vstupné formaty zaznamov GNSS si: RINEX 2.xx, RINEX 3.0, Hatanaka-komprimované sabory RINEX, formaty firmy Trimble (DAT, TGD, TO1, TO2 a KUZA 21.68 916/183/184/101% 8GPS/7 GLN/7 GAL
Konciace predplatné T04), pricom dizka zdznamu GNSS musi byt v rozmedzi 10 min - 24 hod, t.j. sluZba krat3i a dIhii zaznam nespracuje, SKMT 33.96 916/ 183/ 184/ 101% 8GPS/7GIN/7GAL

o o7 . A . ) e el o . i R . . CVSE 41.83 916/183/184/101% 8 GPS / 6 GLN / 7 GAL
- zaznamy GNSS musia byt merané statickou metédou a musia obsahovat kddové a fazové merania na dvoch frekvenciach (L1 a L2/L5), t.j. sluZba nevie spracovat
Admin rednofrekvenéné . TRCN 42.95 916/ 183 / 184 / 101% 8GPS /7 GLN/ 7 GAL
odhldsenie LSS R LT, PEMB 57.16, 8GPS /7 GLN/ 7 GAL
.

pokial zdznamy GNSS pozostavajl z viacerych stiborov, je potrebné vykonat ich kompresiu do ZIP stiboru. V3etky stibory v ZIP archive musia zodpovedat tomu
Externé odkaz\; istému stanovisku prijimaca a musia obsahovat identické informdcie v hlavicke siborov (typ prijimaca a typ antény),
Mo nitoring SKPOS sluzba spracovava stradnice pre jednotlivé body, nedokéZe spracovat sief viacerych bedov naraz a vyrovnavat ich.

e bod: stat
ETRS89 (ETRF2000 epocha 2008.5)

é k meranému bodu
T R 5 Saradnica Hodnota o [m]
rihlaseny ake gku/gkudroscal
Vyberte stibor (101, .t02, .t04, .2%0, 27d, .tgd, .dat, zip) X [m] 3965684 512 0.004
¥ [m] 1325047.208 0.002
Prehfadavat  03430653.200 x Z[m] 4800759.792 0.005
3 sSirka 49° 08' 10.93740" N 0.004
. 3 dizka 18° 28’ 33.18411"E 0.002
Emailové adresa 3 wyika 350.234 m 0.005

skpos@skgeodesy.sk rmacie o reporte

20 09:33:59 UTC
[ Opravit vy3ku antény v stibore

Resetovat

Podfa ods, 4.9. V& 7 pre p a sluzieb SKPOS, za kvalitu a vysledky ziskané
prostrednictvom vyuZivania Tovaru a Portalu zodpoveds Odberatel.

SKPOS Online Postpracesing




Metrology



EDM calibration baseline ,Vinicne

'{]

Vinic¢né village (close to Bratislava)

Y piIIars 1 P2 P3 P4 P5 P6  P7
607 m length = 2 - —

Heerbrugg design 30.8 87.1 143.3 171.4 1152 59.0

I 1 I L L 1
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UGKK

Geodesy, Cartography and Cadastre Authority of Slovak Republic
news



Orthophotos of Slovakia

= Cooperation between GCCA and
Ministry of agriculture

= Quality parameters (2017-2019):
= GSD:0,25m
= TIFF+TFW
= 3 (RGB)
= RMSEy=0,30 m

= Quality parameters (2020-2022):
= GSD:0,20m
= TIFF+TFW
= 4 (RGBN)

= Data are provided free of charge:
= raster data
= wms1l.3.0
= Geoportal

N




Digital elevation model (in progress, plan to finish in 2023)

= airborne laser scanning

= density min.15
points/m?

" m,<0,11 min ETRS89

I Finished lots = DEM 1m resolution

0 15 30 60 90 120
N N B aaaam—— km
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Slovak University of Technology
R&D activities



(Oremotio

RETRIEVAL OF MOTIONS AND POTENTIAL
DEFORMATION THREATS USING SENTINEL-1

Retrieval of Motions and Potential Deformation Threats using Sentinel-1
Vyhladavanie pohybov a moznych deformacnych rizik s vyuzitim druzice Sentinel-1

insar.sk  :::STU AtOS @esa

] 2 ) Slovak University of Atos IT Solutions European Space
Technology and Services s.r.o. Agency
Matus Bakon Juraj Papco Roman Behul ESTEC
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> ﬂ' : ANALYTICAL TOOLS
N i R

. \ ! " ) ¢ 4 -
' ‘ Data Mining Mode
‘ Symbols

@® All-time Condition

& Low-coherent Alert
. Displacement Alarm (Last 30 days)

Holanicel
tiarden

Risk rating

Normal (<2 mm)

Minor (2 - 5 mm)
Moderate (5 - 10 mm)
Significant (10 - 15 mm)

Major (>15 mm)

2000®® e

Out of Service

Current condition

S Rising
Falling

DATASET INFORMATION

Deep data analysis is on

STRUCTURAL MONITORING R . J—

- Easy identification of ongoing problems ":,'7.;.,' e o @ Velosity () Gumuitiv Displacement

- High precision and spatio-temporal resolution . 3 ‘ ' e P e Bl DL
- Simultaneous monitoring of wide-areas £ T [ [ TN Js el

- Early-warning capabilities & frequent updates : PR E R LG e e

ol Wi XJ e .ﬁ .:;3" ."f W e L. . '_. . e 5 0 Incldenc Next acq. date: 03.06.2020
I\\ 9 S SN | | S . Next acg. time: 04:53 UTC
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Slovak Academy of Science
R&D activities



P
RRAY  THE FIRST PAN-ALPINE SURFACE-GRAVITY DATABASE
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10 European countries have agreed to contribute
with gravity data for a new compilation of the
Alpine gravity field.

New Bouguer anomaly map suited for lot of
applications

:::STU

Contributors from Slovakia:

EARTH SCIENCE INSTITUTE

SLOVAK ACADEMY OF SCIENCES

GEOCOMPLEX
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Basic research — topographic gravimetric effects

topographically predicted VGG field
at the Campi Flegrei caldera (ltaly)

o ¥ gt ¥

= comprehensive review of the origin,
significance and implications of
topographic effects in earth
sciences in the field of gravimetry.

4528000
VGG predicted
(2.2 glem3)
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Thank you for your attention
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