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Slovakian activities and contributions to EPN
EPN Operational centers
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Slovakian activities and contributions to EPN
EPN Local analysis center

Agency acronym suT

Institution Slovak University of Technology
Mail Address i Department of Theoretical Geodesy
Faculty of Civil Engincering
i Radlinskeho 11, 813 66 fratislava
Slovakia

Primary Contact
Contact Name Jan tefty

Sl Slovak University of

Secondary Contact
Contact Name Martina Hinarikova

Telephone + 421 2 5249 8647 = -

Fax + 421 2 5292 5476

I echnology In Bratislava
Third Contact

Contact Name Miroslava Hague Igondova

Telephone + 421 2 5289 047

Fax + 431 2 5292 5476
E-tiail miroslava. igondova@istuba. sk : ; l | I
Software Used : Bernese GPS Software, v. 4.2, BPE (until 1339 week)

Bernese GPS Software, v. 5.0, BPE (since 1400 week)
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Slovakian activities and contributions to EPN
Permanent stations contribution

EPN CB

e EUREF PERMANENT NETWORK
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Slovakian activities and contributions to EPN
Permanent stations contribution
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ORGANISATION NETWORK & DATA PRODUCTS & SERVICES

DOCUMENTATION NEWS, EVENTS & LINKS

About | Components | Working Station list | Maps | Tracking status Data  analysis | Dail ekly Formats | Guidelines | Equipment & Mews | Mails | Calendar | Workshops
groups | Management | Contributers | Data access | Proposed stations | pesitions | Positions & ve es | calibration | Papers | FAQ | FTP server | Web history | Links
| Collaborations | Site map Station log submission | Station Tropospheric delays | ETRF/ITRF

picture submission transformation | Position time es
| satellite orbit & clock correction
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NETWORK & DATA > STATION LIST

As of 21 May 2015, 266 permanent GNSS tracking stations (including 2 inactive) are part of the EUREF Permanent Network.

For a better understanding of the table, see the legend.

Station Identification | Station Location Data

|| Quality

Receiver Information | Antenna Information Meteorclogical Instr. Additional Information | Station Status

(] Marker Name | City

] Type (] Type/Radome (] Metec data (] Primary data centre

DQ (%) Availability Receiver
Long Hourlv RINEX 2
Station Daily (%) Y gy Last Sat. System data Re
Name 0e 15° o) Data

0 : available
BKG OLG BKG OLG ° Available

2015-05
- 20

2015-03-
20

BEYS@E85VE Bancka Bystrica Slowvak Republic %4 100 100 97 97

GANPEESVE Ganowce Slovak Republic 96 100 100 9S8 38 100

i00 100 100 100 100 10125[-)95- 100 5% _ v 3.02

WROCBEFOL Wroclaw Poland 35 100 100 100 100 100 Em;;c's' wo sso0a ¥ VW VW V V V

LPALBAESP Rogue de los Muchachos Spain 51 100 100 100 99 99 100 201256)&5- 35 sc oW ¥ WV

STASEENOR Stavanger Moraay 34 100 100 100 100 100 100 29115[;“5' o oosv ¥V ¥V V V V B
PRATEBITA Prato Ttaly %3 100 100 100 100 _ SURITYC e s T

20 - - - - - -

201505
QAQLEBGAL Qagorteq / Julianshaab Greenland 34 100 53 53 57 57 201505 g5 g v v

- 20 - - - - = -




Slovakian activities and contributions to EPN
EPN Real-time analysis WG

EPN CB

e EUREF PERMANENT NETWORK

ORGANISATION NETWORK & DATA PRODUCTS & SERVICES DOCUMENTATION

About | Components | Working Station list | Maps | Tracking status Data analysis weekly Formats | Guidelines | Equipment &
groups | Management | Contributors | Data access | Proposed stations | positions | Positions & -.'el es | calibration | Papers | FAQ | FTP
| Collaborations | Site map Station log submission | Station Tropospheric delays | ETRF/ITRF
picture submission transformation | Position time series
| Satellite orbit & clock correction
streams

NETWORK & DATA > MAPS
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Slovakian activities and contributions to EPN
Monitoring of the official national ETRF
coordinates on EPN web (“Elmars activity”)

EPN CB

e EUREF PERMANENT NETWORK

ORGANISATION NETWORK & DATA PRODUCTS & SERVICES DOCUMENTATION NE'

& News |

5. POSITIONS PUBLISHED BY THE COUNTRY "

The official ETRS89 coordinates used in Slovakia are maintained by GKU. This agency is fully responsible for the information kindly provided to the EPN:

Valid (from - to) epoch t, Position (m) Velocity (m/y)
X Y z Vi Vy Vz
111/2012 - now 184/2008 3929181.851 1455236.510 4793653.699 MA MA NA
310/2006 - 111/2012 233/2006 3929181.849 1455236.511 4793653.696 MA MA MNA
310/2006 - 111/2012 184/2008 3929181.850 1455236.509 4793653.700 MA MA MNA

Following & recent initiative of the EUREF Technical Working Group (Monitoring of official national ETRF coordinates on EPN web), the differences between the national
coordinates and the latest cumulative EPM solutions (section 1) are regularly monitored. They are given in two maps: [horizontal differences] and [vertical differences].
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News from national spatial network (GNSS
positioning)



Slovak real time positioning service - SKPOS®
Infrastructure (status in May 2015)

= 33 Slovakian permanent stations (14 individual calibrated)
= All stations with TRIMBLE receivers and antennas
= All stations observe GPS+GLONASS signals (few Galileo)
= 19 foreign permanent stations (APOS, gnssnet.hu, CZEPQOS, ASG-EUPOS, ZAKPOS)
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SKPOS®
Infrastructure for geodynamics research

= 11 from 33 SKPOS® permanent stations have monumentation suitable for geodynamic
research purposes

QO 6 stations reinforced-concrete pier monumentation
O 5stations deep drilled braced mark monumentation (5m deep) — 5 stations




SKPOS®
number of users

= over 1000 registrations (May 2015)
= number is still increasing

- SKPOS

1034

2007 2008 2009 2010 2011 2012 2013 2014 2015




2014
2014

SEervice usage In
In

INS

log

SKPOS®

= all users




SKPOS®
type of users

= Surveying fields (cadastre, surveying, mappmg GIS) - 92%
= Other fields - 8%

nnnnn




SKPOS®
packages — data formats - charges

Package Content

SKPOS_mm RINEX 1000 h

AN

6.
<% RTK unlimited
SKPOS c¢cm  + 50 h RINEX

(year)
ours
Sl?rzf))nstﬁgm RTK unlimited
SKPOS dm DENSS

unlimited

Duration

year

year

month

year

Format

RINEX 2.x, 3.X

RTCM 2.3, 3.1,
CMRx, CMR+

RTCM 2.3, 3.1,
CMRx, CMR+

RTCM 2.1

Flat rate

50 €

50 €

19 €

20 €




SKPOS®

G

N 1560

ASMARUP Casové rady Monitoring
Analyza inicializaénych €asov Casové rady referenénych stanic pouZivatelov
pouZzivatelov SKPOS SKPOS Pocet pripojenych pouZivatelov
o322
I
‘L

Monitoring sietového
riesenia
Desktop verzia - Monitoring
kvality sietového rieSenia

Monitoring sietového
riesenia
Mobilna verzia - Monitoring
kvality sietového rieSenia

EUPOS monitoring
EUPOS network RTK quality
monitoring

public available application

Applications for analysis and administration

Oneskorenie (ms)

Oneskorenie stanic

Oneskorenie referenénych stanic
SKPOS

we”

NMEA Analyzer

Analyza merani pouzivatelov z
NMEA spravy




Application for SKPOS® Monitoring And RTK
Users Performance (ASMARUP)

= application for users
Initialisation times
analysis

= analysis enabled
according to:

= date and time,

= particular user,

= length of the
Initialisation time,

= number of satellites,

= mountpoint,

user position i




Application for automatic visualization of
SKPOS® permanent stations time series

= RAW time series input: SINEX from Bernese software

= CLEAN time series input: topocentric coordinates from MathCAD sw

SKLM_11537M001 (RAW)
2010 2011 2012




Application ,,SKPOS® network solution quality
monitoring*

http://monitoringSKPOS.gku.sk/m http://monitoringSKPOS.gku.sk




Application for Monitoring of number of on-line
connected users

. § . . Pripojeni pouzivatelia Max. pocet pripojeni
= Application visualizes T T
and archives: vomeroe o +8+44 =212
= Number of on-line
connected users in
graph
= Maximal number of
connected users

= Graphical history of
users connections




Application for Monitoring of SKPOS®

permanent station data delay

Priemerné oneskorenie Maximalne oneskorenie

= All stations monitored v 10

Aktualne oneskorenie stanic
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Application for NMEA
data handling

Application enable:
= Analyzing

= Filtering

= EXxporting

= Visualizing
Underlay map

= Terrain,

= Satellite

= Cadastral

= ZBGIS®

Color range output
(according FIX)

Application ,NMEA Analyzer*

NMEA Analyzer

NMEA Analyzer

Sat from:

HDOP from:

> Apply filter

C Analyze new NMEA file




SKPOS®
active part of EUPQOS

Follows EUPOS standards

Keeps information in EUPOS statlon
database

Contributes to EUPOS combination
centre (SINEX GKU)

Leads EUPOS WG on Service

Quality Monitoring

Cooperation/Membership EUPOS members

< @WO
' EUP®S®




EUPOS WG on Service Quality Monitoring

EUP@®S. SERVICE QUALITY MONITORING

= GKU Bratislava = administrator of -
SKPOS® and EUPOS Service

Quality Monitoring ‘
= EUPOS SQM L
= Application for monitoring of T e

EUPQOS countries network
RTK quality

= http://monitoringeupos.gku.sk

Onec



http://monitoringeupos.gku.sk/

Status, activities and news from national
levelling network



National levelling network (SNS)
Measurements on the 2"d order levelling lines

= Measurements in 2014:
= Totally measured: 601 km
= 3 levelling groups

—

= New reprocessing of SNS is preparing (Data from 1987 - 2015)

SNS 2014




Status, activities and news from national
gravimetric network



National gravimetric network (SGS)
Relative gravity measurements

= relative measurements on SGS network (111 differences)
= 1 measuring group

oo SGS 2014




o

Research and development




Collaboration with Vihorlat observatory
Space emergency system

= Multilateral project: Ukraine-Slovakia-Hungary-Romania
= Agreement signed in December 2015 @
= new KOLS permanent station will be part of SKPOS®
= goal: creation of Space emergency system

WWW.Mmeteognss.net

o
ananananan

'''''
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http://www.meteognss.net/

Geokinematics research of Tatra mountains
GNSS Campaign measurement

= Re-measuring of local geodynamics network LGS Tatry

= Method: min. 72 hours GNSS campaign every year from 1998

= Cooperation: Slovakian institutions (TOPU, STU) and Poland TUW
= Processing in Bernese software 7 | |
Velocities — in milimeters

Elipsoidicka Sirka [*]

"we 2 201
Elipsoidicka dizka [*]




Slovak University of Technology
Research and development activities



National center for diagnosing the earth surface
deformations in Slovakia

m |TMS research project (http://www.geokinematika.sk)

= Surface deformations monitored on 9 geodynamics points by
= Permanent GNSS stations
= Absolute gravity measurements I e

\ e
495 i RN . 495
o I e whiesek o
[ —~ L el 5 ™
3 f £~ mLomnicky stit ) 74
) Nérodné centrum diagnostio. / Ganovce TN
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THE PROAECT 15 Co.FIANCED FROMTHE B © 485 aBanskd Stiavnica | 485
SOURCES Cigoas o £ u Rimavska Sobota
@ kY
N ¥ \
NATIONAL CENTER FOR DIAGNOSING THE EARTH SURFACE |
DEFORMATIONS IN SLOVAKIA 48 48

ITMS: 26220220108

START OF THE PROJECT: 1 DECEMBER 2010 / END OF THE PROJECT: 30 NOVEMBER 2013

19 20 21
Zemepisna dizka (°)

ABOUT THE PROJECT

The aim ofthe National Center For Diagnosing the Earth Siet monitorovanych bodov

Surface Deformations in Slovakia is to identify the Earth

surface deformations on the basis of research results by
applying the satellite, gravimetric and tropospheric
measurements.

The output of the national center is a permanently
updated database of earth crust dynamics in Slovakia
focused on determination of risk areas for construction

Zemepisna Sirka (*)

and monitoring of large structures.

The monitoring network

The national center carries outthe measurements of

geometric and physical variations on the Earth's surface
on @ reference stations of the monitoring network

The position variations atall sites ofthe monitoring network are continually tracked by GNSS receivers. On the regular basis, the

absolute and relative gravimetric measurements are carried out at the network sites as well as levelling measurements for improving the

vertical deformation information.



http://www.geokinematika.sk/
http://www.geokinematika.sk/
http://www.geokinematika.sk/

National center for diagnosing the earth surface
deformations in Slovakia

Repeated absolute gravity
measurements

. 5 8
= absolute gravimeter FG5X-247 ! /72
= 3 campaigns performed:

= June 2014 - October 2014 - April » :




Ps INSAR
monitoring - urban targets
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Ps INSAR
monitoring - urban targets
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Ps INSAR
monitoring - landslides

Devastating landslide in Nizna Mysla (SE Slovakia) - 4th of June, 2010
Monitoring of possible prerequisites — ERS & ENVISAT — period 1992 - 2010

PS INSAR approach ENVISAT (2002-
2010)

ID: 209, Vel: [mm/year], KTemp: [rad/degC]

QUASI-PS INSAR approach ERS (1992-1999)

3 r ma o RS SN 5 Ay N
S @‘ .:" - "‘Q -2 3 "s‘\.“'t

40 T T
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Temporal Baseline [years] 4-Jun-2010: occurrence of the most

disastrouslandslide
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GrafLab (GRAvity Field LABoratory) software
Spherical harmonic synthesis (SHS)

ep—— - GrafLab (GRAvity Field LABoratory)
e e - SHS up to ultra-high degrees (tens of thousands
sowooasrsees | oo 0 RS0+ or even higher)
e | ~ Point-wise and grid modes
i ( ) - Computes 38 frequently used gravity field
Lt min() Lot stop () Lt mex ) Latuto ) quantities: e.g. geoid, height anomaly, gravity
e ) S anomaly/disturbance, tensors, ...
S EE— - isGrafLab (Irregular Surface GRAvity Field
LABoratory)
oo - A modified version of GrafLab
= [ Display da soings | (| Expot G i “m - Fast SHS on grids at irregular surfaces (e.g. the
s ke e e | Earth‘s surface)
o | [ ocee | - Based on the lumped coefficients approach and
References: Taylor series expansion

*Bucha, B., Janak, J., 2013. A MATLAB-based graphical user interface program for computing functionals of the geopotential up to ultra-high
degrees and orders. DOI: http://dx.doi.org/10.1016/j.cage0.2013.03.012.

*Bucha, B., Janak, J., 2014. A MATLAB-based graphical user interface program for computing functionals of the geopotential up to ultra-high
degrees and orders: Efficient computation at irregular surfaces. DOI: http://dx.doi.org/10.1016/].cage0.2014.02.005.

Available at:
o www.svf.stuba.sk/en/departments/department-of-theoretical-geodesy/science-and-research/downloads.html?page 1d=4996
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Determination of regional quasigeoid from
combination of GOCE and terrestrial measurements

Gravitation tensor V in LNOF Temestial gravity data Ag or 39 Develop_ment of effecti\_/e combination
of satellite gravity gradiometry (SGG)
Subtraction of normal gravitation tensor U Interpolation from GOCE and terrestrial data gravity
Disturbing tensor T in LNOF Reqular grid of Ag or dg anomalies or gra\”ty disturbances.

Smoothing

Smoothed elements of tensor T

Transformation and downward continuation Gravity

— )
3 sets of Ag in mean altitude 150 km '\\\% + anoma I es
<

or
Optimal combination ra Vi
GOCE | . 92"
Boundary values for BVP disturbances

Finite Element Method

Solution to BVP in nadal points

Reference: Janak J., Pitonak, M., Minarechova Z.:
Regional quasigeoid from GOCE and terrestrial
measurements. Stud. Geophys. Geod., 58, pp. 626-649



Other news




Geodesy, cartography and cadastre authority of
Slovak republic — geoportal (www.geoportal.sk)

|/ & Atberding Quality Control x ¥ By Prekiadat Google

[ www.geoportal.sk/sk/g

% V[ gravity anomaly measure: X Y M Doruéené (4) - branodro: X Y, @) EUREF Permanent GNSS | x '\ Jilj downloads - Faculty of Ci. X 1 @) Geoports!

©Geoportal
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tcel, ktory nie je priamo alebo nepriamo obchodny, je v zmysle zdkona €. 618/2003 Z. z. (autorsky zakon) zakazané. Neredpek:
svojvolnym kopirovanim produktov zvereinenych na tomto webovom portéli zakladé obcianskopravnu aj trestnopravnu zodpovednost’ protipr
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Q KONTAKTNE UDAJE

Geodeticky a kartograficky tstav
Bratislava

Chlumeckého 4, Dodaciz posta 212
827 45 Bratislava
Tel.: 02 / 2081 6000

NP veetk kontakty

Mapovy klient ZBGIS

Mapovy klient ZBGIS je webova

aplikécia, ktora slizi na pracu

s (idajmi ZBGIS, zobrazovanie,
vyhladavanie 2 analyzu
priestorovych tdajov.

Konverzna sluzba

Konverznd sluzba slazi
na konverziu formétov. Je to
komplexny nastroj pre konverziu
(dajov réznych formatov.

Transformacné sluzba
Aplikécia Transformacna sluzba
vykonava autorizovanu
transforméciu stradnic bodov
medzi zavaznymi geodetickymi
systémami.

,"//j‘

)

Vyhl'adévacia sluzba
Slazi na vyhladavanie
metatdajovych zéznamov
publikovanych pripojenym
katalégovym serverom.

Casti bez stihlasu autora, a to aj pre osobntl potrebu a na
vanie tohto za

kazu
ne

Mapy

% OZNAMY A AKTUALTTY
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= 01.03.2015

Digitdlny vyskovy referencny model i
vol'ne dostupny na stishnutie

Aktualizécia technickej
spra
19.02.2015

Zvereinenie aktualizovanej technickej
sprévy definuilce] vzt'zh medzi S-JTSK
2 ETRS89 (verzia 2.0

Technicka sprava

10.  oktéber 2014

technickei sprévy definuilicej vztah
medzi 5-JTSK 3 ETRS89

Transformacna sluzba
14. auqust 2014 Implementcia EVRS
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http://www.geoportal.sk/

ETRS89 — S-JTSK relation
Official technical report published on Geoportal
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Transformation service
EVRS (EVRF2007) implemented

Subor Upravit’® Zobrazit Historia Zalozky MNastroje Pomocnik
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Transformacna sluzba

Transformacna sluZzba ETRS89 - S-1

Uradu geodézie, kartografie a katastra Slovenskej repub

Format vstupnych adajov Transformacia bodu jednotlivo +~ @ pomoc

Vyskowy systém

Vstupny sdradnicovy systém ETRS83-LatLonh = Wybrat IL]

+ ([ETRS8%-h
By

EVRS (EVRF2007_AMST) |

Vystupny sidradnicovy systém Vybrat

Transformowvat

DMQSK2014-E = Digital model of quasigeoid -+ &4
ETRS89-h (ETRF2000) «> EVRS (EVRF2007) = %
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Thank you
for your attention




