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= Geodetic and Cartographic Institute Bratislava
= Geodetic controls department

s SKPOS®
= Whatis it
= Infrastructure status in December 2014
= Information about number of users, type of users etc.

= Contribution with SKPOS® data to research and
development projects
= Own activities
= Collaboration with other institutions
= Planned activities

s Conclusion



Geodetic and Cartographic Institute (GKU)

Budget organisation

Under patronate of Geodetic, Cartographic and Cadastral
authoroty of the Slovak republic (UGKK SR)

193 employees
6 departments and 20 sections




Geodetic controls department
Structure

Geodetic controls department

Ing. Branislav Droscak, PhD.

Geodetic controls

administration
Ing. Elena Benova

ISGZ group Levelling Border maintanance
Group 1 Group 1
SKPOS group Levelling Border maintanance
Group 2 Group 2
Maintanance
Levelling Border maintanance
. Group 3 Group 3
Maintanance V—
Group 2 ravimetry
Group 1

Geodetic controls networks Geodetic controls analysis
Ing. Vaclav Bolech Ing. Emilia Havlikova

GNSS a SKPOS data
processing
Levelling
processing




Geodetic controls department
Main tasks

Geodetic and Cartographic Institute Bratislava

Geodetic controls department

1. Administration and realization of the geodetic reference
systems in Slovakia

2. Providing of the reference base for correct work in geodetic
reference systems

Reference base

= Geodetic controls points of National spatial, National levelling, National gravimetric
and National trigonometric networks

= Services which enable to work in or transform data between geodetic reference
systems (SKPOS® service, transformation service)
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SKPOS®
Slovak real-time positioning service



SKPOS®
Slovak real-time positioning service

http://skpos.gku.sk

SKPOS

= SKPOS® is Slovakian public = {
real time positioning service i et
which enables registered users
to correctly work in ETRS89
and S-JTSK systems via

= transmitted corrections in
RTCM or CMR data formats

= RINEX data files (for
postprocessing)

& Trimble.



http://monitoringskpos.gku.sk/m

SKPOS®
Fundaments (main elements)

s SKPOS® composed of
= GNSS permanent stations

= National service center with
service control software

= Private WAN network which 6 5|guan91

joins permanent stations with |
National service center N



SKPOS®
GNSS stations infrastructure (status in Dec 2014)

= 32 Slovakian permanent stations (14 individual calibrated)
= All stations with TRIMBLE receivers and antennas
= All stations observe GPS+GLONASS signals (few Galileo and BeiDou)
= 18 foreign permanent stations (APOS, gnssnet.hu, CZEPQOS, ASG-EUPOS, ZAKPOS)
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SKPOS® permanent stations
Types of monumentation




SKPOS®
National service center and Its activities

= National service centre
= Situated on GKU Bratislava

s Web
s WWW.SKpos.gku.sk

= Routine activities
= Service administration
= Service quality monitoring
= Data archivation and service backups

= Users administration and contracts
managment



http://www.skpos.gku.sk/
http://www.skpos.gku.sk/

SKPOS®
Control software

Trimble Pivot Platform ver. 3.1.5
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SKPOS®
Service principle

SKPOS® National service center




SKPOS®
Services (mountpoints)

Only network solution (Network RTK in VRS concept) is provided!
No single station!

SKPOS_ MM mm - cm RINEX: 2.10, 2.11, 3.0 1sec. —
for post-processing DAT, TGD, T01, T02 X SEC.
(VRS or permanent station data)

SKPOS CM_23 2—-4cm RTCM 2.3 1 sec.
SKPOS CM _31 RTCM 3.1

SKPOS _CM_CMRX CMRX

SKPOS CM_CMR+ CMR+

for RTK

SKPOS DM_SVK 0,3-1m RTCM 2.1 1 sec.
SKPOS DM SVK 23 RTCM 2.3

for DGNSS




Post processing
1000 hours RINEX
files

Network RTK (year)
1000 hours network
RTK

50 hours RINEX files

Network RTK
(month)

DGNSS

RINEX 2.X, 3.X

RTCM 2.3, 3.1,
CMRx, CMR+

RTCM 2.3, 3.1,
CMRx, CMR+

RTCM 2.1

50 € / 365 days
(from 1.5.2014)

19 € / 30 days

20 € / 365 days



SKPOS®
Number of users (December 2014)

= over 950 users
= nhumber is still increasing

SKPOS® RTK users 950

762

2007 2008 2009 2010 2011 2012 2013 December 2014



SKPOS®
Type of users
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SKPOS®
Usage

= SKPOS® usage
= Surveying fields (cadastre, surveying, mapping, GIS) - 92%
= Other fields - 8%

surveying, cadastral, cartography
geodesy and GIS

m other than surveying, cadastral,
cartography geodesy and GIS




SKPOS®
Usage

= SKPOS® usage

= Surveying fields (cadastre, surveying, mapping, GIS) - 92%

Cadastre

Engineering - construction

Mapping — thematic maps

Mapping — different activity

Engineering — road construction

Land consolidation

GIS — data collection

Engineering — control and deformation measurements
GIS - thematic maps

Terrestrial photogrammetry and scanning
Aerial photogrammetry and scanning
Other

24%
19%
15%
14%
9%
5%
4%
4%
3%
1%
1%
1%




SKPOS®
Usage

= SKPOS® usage
= Other fields - 8%
Other than surveying, cadastre, cartography, geodesy, GIS etc.

B Precise farming 73%
B Other 7%
“ | Pipeline transport 7%
B Mining 2%
B | Construction — control of machines 3%
B | Air transport 3%




SKPOS®
Portal and registration to the service

http://skpos.gku.sk/Reqister Account.aspx

na portali Slovenskej priestorov... %

* @ skpos.gku.sk/RegisterAccount.aspx v ' Google
\

SKPOS

Portél Slovenskej priestorovej observaénej sluzby GNSS

= Domoy > Registrovat

»

Vytvorit’ ucet
Domaov ¥
Mapa referengnych stanic Registrovat novj Gget

Registrovat'

Monitoring SKPOS Meno

Priezvisko

Adresa:

e O

psc:

Mesto:

Kraj

Stat

E-mail:

Viac e-mailov oddelte pomocou ",

Dalsi e-mail:

Tel. cislo domov:

Tel. &islo do prace:

Cislo mob. telefénu:

GSM Eislo pre TNC:

Jazyk: <Ni&flmplicitné> -

KONTAKT NAPOVEDA © COPYRIGHT 2044, TRIMBLE NAVIGATION

<



http://skpos.gku.sk/RegisterAccount.aspx
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Contribution with SKPOS® data to research and
development

Own (GKU) activities



GKU run SKPOS® stations for geodynamics
purposes




= Precise GNSS data processing
= Scientific Bernese GNSS software v5.2
= ITRS (ITRF2008)
= Antenna absolute phase center models
= Precise IGS ephemerids
= GPS+GLONASS

= Adjustment

= Minimal Constraint — no net translation
condition on the selected EPN stations

s Results
= SINEX files
s XYZ coordinates + covariancies

Routine precise SKPOS® data processing on GKU

| Besnese GPS Software Vession 5.0 MR
Configure Campaign RINEX Orbits/EOP Processing Service Comversion BPE  User  Help

ADDNEQ2 5: Datum Definition for Station Coordinates

DATUM DEFINITION TYDE

r  Coordinatee conetrained

€ Coordinates fixed

Rotation

Scale NO i

A PRIORI SIGMRS wan, + sy
North meters oy -y ':* s B
MEEE 5
Fast maters et : A o | v /

Y + =
Up i meters . e
oy
| “Top Prey Next Cancel | SawMs Save Run
User droscak Campaign ${PYSKPOS $Y+0=2009 $5+0=1860 File: c\GPSUSERIPANADDNEQ2 INP 4

V&eobecné spracovanie jedného diia (1-day NEQ)

Skopirovanie vstupnych dat Tvorba redukovanych stboru
Observaéné data vo forme RINEX Subory s redukovanymi

normélnymi rovnicami

+
siradnice polu, drahy druzic (orbity),
parametre lonosféry,

diferencie kédov Tvorba vyslednych dennych siborov
-Normalne rovnice (NQO)
~Troposférické parametre (TRO)
Konverzia a synchronizacia dat -Riegenie siete (SINEX)

Spracovanie siete (fixné) na zaklade
vyriesenych ambiguit

Vyriegenie ambiguit

Opétovné spracovanie siete na zaklade
realnogiselnych (float) ambiguit

Kodové spracovania

Vytvorenie jednoduchych diferencii
Predspracovanie fazovjch merani

[ Spracovanie siete na zaklade }

realnotiselnych (float) ambiguit e ey
~detekcia chybnych druzic

~detekcia chybnych stanic
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Precise SKPOS® data processing
Processing network
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Contribution to geokinematics of Slovakia
Scheme of processing

= 1. Trend estimation = interplate velocities estimation
(Estimated station velocities represents motions of particular)

s 2. Velocities visualization via vector field
= Hz plane
= V plane

= 3. Motions interpretations

- 2mm

SKTRFO09
SKPOS



Slovakia geodynamics
Example of the result

Development of Interplate velocities (Horizontal)

—» 2 mm
SKTRF2001

SKTRF2006

SKTRF2007
SKTRF2009
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Contribution with SKPOS® data to research and
development

Collaboration with other institutions



SKPOS®

Follows EUPOS Initiative standards

Keeps information in EUPQOS station .
database

Contributes to EUPOS combination
centre (SINEX GKU)

Leads EUPOS working group on

J

service monitoring

Cooperation/Membership

-1 h 4]




Contribution to ,,European‘ geokinematics

s GKU contributes to ECC = EUPOS Combination Center
= SINEX files with GKU acronym: GKUwwww7.SNX

m ECC aim

= Creation of European interplate velocity model = base for the new
ETRS89 definition

s ECC leader: Ambrus Kenyeres (FOMI - Hungary)




Contribution to ,,European geokinematics
A.Kenyeres (from status report — October 2013)
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Contribution to ,,European geokinematics
A.Kenyeres (from status report — October 2013)
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Activities related to EUREF Permanent Network
SKPOS® contribution to EPN and IGS

ROB pxpak

GNSS RESEARCH GROUP XAX*

FovE EUREF PERMANENT NETWORK

= Contribution to EPN, IGS

Daily and hourly observation and navigation data -
RINEX 2.11 including L5, RINEX 3.02

= EUREF-IP project

Observation data from GANP in Real-time —
NTRIP protocol, RTCM 3.1.
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SKPOS® contribution to ,,National center for
diagnosting the earth surface deformations in

Slovakia“ project

http://www.geokinematika.sk

Pomocnik

ESCOCEME'S ) Narodné centrum diagnostiko... X

Caké sa na www,geokinematika.sk...

SOURCES Eurdpska Gnia

T | —
X | | B~ Google PlaB & 4 =
= Najoblibenejsie B ako zafat’ (5] Prehlad sprav M Gmail - Dorugena post...
WA
WE SUPPORT RESEARCH ACTITIES IN SLOVSKIA Q:«M)’gfw SR e P . =S5
THE PROJECT IS CO-FINANCED FROM THE EU pre dtrukturélne fondy EU

NATIONAL CENTER FOR DIAGNOSING THE EARTH SURFACE
DEFORMATIONS IN SLOVAKIA

ITMS: 26220220108

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

HISTU  @F

ABOUT THE PROJECT

ABOUT THE PR

The aim ofthe National Center For Diagnosing the Earth
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.

TELLITE AND
RI

PROJECT OUTPUT The output of the national center is a permanently

e altemx ba s0y

Zemepisna Sirka (°)

updated database of earth crust dynamics in Slovakia

S
©

CONIACH: focused on determination of risk areas for construction

and monitoring of large structures.

495 I
|
IS

=

The national center carries out the measurements of
geometric and physical variations on the Earth's surface
on 9 reference stations of the monitoring network.
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The position variations at all sites of the monitoring network are
absolute and relative gravimetric measurements are carried ov
vertical deformation information.
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http://www.geokinematika.sk/
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Contribution with SKPOS® data to research and
development

Planned activities



Planned collaboration with Vihorlatska hvezdaren
SES project

iy
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= Collaboration between GKU and Vihorlatska hvezdareii

= Agreement prepared for signature
= KOLS permanent station will be part of SKPOS® @

= GKU plan to support SES project with:
= KOLS permanent station data provision
= 8 SKPOS® permanent stations

http://www.meteognss.net/



http://www.meteognss.net/

Planned contribution to E-GVAP programme

s E-GVAP = The EUMETNET GNSS water
vapour programme

= GKU plan to

= contributs with SKPOS® data to computation of water
vapour above the SKPOS® sites in NRT

= computes and sends ZTD data to E-GVAP centers for
water vapour computations

- EUMETNET

.
" The Network of European Meteorological Services




Planned contribution to MGEX project

The MGEX Network

m G KU pl an to RS AR e S e 0 Bt R e R sz e e e
= contributs with SKPOS® station . L 4 e 3
GANP to MGEX (Multi GNSS i b
experiment project) Loy 26
Mewco )
= MGEX o
. . ; reigy gt
= IGS scientific project to track, F i by |
collate and analyze all available § rE TR -
GNSS signals. Analysis centers will
attempt to estimate inter-system
calibration biases, compare w
equipment performance and further aN-E-EN @
develop processing software capable [€5SS - SR

of handling multiple GNSS
observation data



Conclusion

= As you could see in the slides before, SKPOS® is not only the
positioning service for Slovakian land surveyors but with its
data from permanent stations also contributes to different
research and developments projects and activities

= It is planned to continue in those activities, because there is no
other public network in Slovakia which will be able to do this

= From this point of view we can said, that GKU (with SKPOS®
data) iIs successful supporter of different useful R&D projects
and programmes
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Thank you for your
attention

Geodetic and Cartographic Institute BRATISLAVA

branislav.droscak@skgeodesy.sk
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