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Activities related to EPN

Slovakian stations in EPN (May 2013)

MOPI
From 1996
only GPS
admin: SUT

MOP2
From 2008
GPS+GLONASS
SKPOS

admin: SUT

GANP
From 2003
GPS+GLONASS+Galileo
IGS/EPN
SKPOS

admin: GKU

BBYS
From 2007
GPS+GLONASS+Galileo
SKPOS

admin: GKU+TOPU



Trimble NetR9
2012 -
GPS+GLO+GAL
L5

Activities related to EPN

BBYS 11514M001 EPN station upgrade

Trimble 5700
2005 - 2012
GPS only

September 2012



SKPOS station KOSE was offered to
EUREF Permanent Network

 Iron-concreate pier/pillar stabilisation in 2012
 Trimble NetR9 + Choke ring calibrated antenna

KOSE

GANP

PENC

BBYS

USDL

BAIA

ZYWI

UZHL

+



Activities related to EPN

EUREF-IP – 2 slovakian stations

 GANP

 recently inactive

 RTCM 3.0

 MOP2

 active

 RTCM 3.1



Activities related to EPN
LAC SUT

 Local Analysis Center of Slovak 
University of Technology

 Standard continual processing of EPN 
subnetwork

 Future planned: extension of network

 5 stations (Croatia, Serbia)

Current network configuration (out of boundary: REYK, QAQ1)

----------------------------------------------------------------------------------------
PROCESSING STRATEGY
----------------------------------------------------------------------------------------
Software : Bernese GPS Software, version 5.0
Orbits and EOPs    : IGS final
Observations        : GPS
Elevation Cutoff    : 3° 
Antenna PCV Model : absolute
Ambiguity Resolution : QIF
Troposphere         : dry Niell (a priori), wet Niell (estim.), gradients
Ocean Loading       : FES2004
Reference Frame     : IGS05 / IGS08 (since week 1632)
Reference Point     : BOR1
Products submitted  : SUTWWWW7.SNX weekly snx file 
                        SUTWWWWN.SNX daily snx file 
                        SUTWWWWN.TRO daily troposphere solution
----------------------------------------------------------------------------------------
ALL PROCESSING OUTPUTS
----------------------------------------------------------------------------------------
Daily solution : CRD, COV, SNX, ION, INX, TRO, TRP
Weekly combination : CRD, COV, SNX, OUT, SUM
4-hour solution : CRD, COV
----------------------------------------------------------------------------------------



LAC SUT activities
Snow depth sensing using GPS multipath

 Analysis of GPS multipath allows to detect actual the antenna  height h above the 
reflecting surface and enables to monitor the time variability of the depth of the 
reflector.   

 Snow cover in the vicinity of GPS antenna causes decrease of effective h relatively to 
antenna height hA above the terrain related to surface without snow. The time 
variability of  h is then interpreted as variability of snow depth (Larson, Billich, Ozeki, 
Heki and others).

Variation of height  h of reflection surface due to height hSNOW of the actual snow cover

SNOW Ah h h 



 Analyzed period  winter 2011/ 20012, flat area, nominal antenna height above terrain 
2.85 m   

 GPS data applied for multipath analysis:   Signal-to-noise ratio SNR1, SNR2, and 
geometry-free linear combination of carrier phases L4=L1-L2

 Snow data – manual daily observations of height of snow cover at meteo station 
Poprad (situated 4 km from GANP)

First Fresnel zones for q =5° , q =10° and q =30°GNSS antenna and the site 

environment

LAC SUT activities
Variations of effective depth of reflector at

IGS and EPN permanent station GANP



LAC SUT activities
GANP - variations of snow depth

 GPS: combination of three 
independently estimated series 
of snow depth (SNR1, SNR2 and 
L4) 

 The GPS multipath analysis  
reflects reliably the snow depth 
variations 

 The negative estimate of hSNOW 
for some intervals could be 
associated with local terrain 
inequality. 

 The minor inconsistencies could 
be due to separation between 
GANP and Poprad. Meteo data –
daily observations of height of 
snow layer  are from meteo 
station Poprad (4 km from 
GANP)

Comparison of manual daily snow depth 

observation with GPS estimate



Slovak real time positioning service - SKPOS

status in May 2013

 30 slovakian + 6 foreign permanent stations

 all stations equipped with TRIMBLE receivers and antennas

 all stations observe GPS+GLONASS signals, more Galileo

 14 antennas with individual absolute calibration

Trimble NetR8 receiver

NetR5

NetR9

Trimble NetR5 receiver

NetR8

Individual calibrated antenna

Trimble NetR9 receiver



Slovak real time positioning service - SKPOS

service control software



Slovak real time positioning service - SKPOS

Pilier/pier monumentation

PEMB

SKTRF09

2 mm

SKPOS



Slovak real time positioning service - SKPOS

network solution quality monitoring

 new application for monitoring of SKPOS network 
solution (corrections) quality

 written in PHP codding language
 uses open source software RTKLIB



Slovak real time positioning service - SKPOS

network solution quality monitoring



Slovak real time positioning service - SKPOS

network solution quality monitoring



Slovak real time positioning service - SKPOS

network solution quality monitoring



Slovak real time positioning service - SKPOS
network solution quality monitoring



Application ASMARUP
Application for SKPOS monitoring and RTK 

users performance

 Application let us to monitor and analyses RTK users initialisation times 
determined from NMEA messages according to:

 date and time

 particular user

 length of the initialisation time

 number of satellites

 used mountpoint

 user position

 ...

OUTPUTS
(web application)

Databáz

a

NMEA GGA 

strings

used 

mountpoints

Daily I95 

plots

PHP 

skript

PHP

skript

Map Table Graph

PROCESSING

INPUTS
(SKPOS

software)



Application ASMARUP
Application for SKPOS monitoring and RTK users 

performance



National Height System
2nd order leveling lines measurement

 Height system: Balt / realization Bpv (Balt after adjustment)

 Works in 2012 year: 665 km of 2nd order leveling lines

 New realisation of Balt (Bpvyy) planed in 2015-2016

2009

2008

2007
2011

2004 2002
1998

2003

2005

2010

2006

National leveling network
1st order polygons

2012



Geodetický a 
kartografický ústav 

Bratislava22

Map client ZBGIS

Conversion service

Metadata editor

Transformation service

Searching service

www.geoportal.sk







Thank you
for your attention


