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EPN Central Bureau 
(Bruyninx et al., “EPN CB Support to EPN Data Analysis and Future Strategy”)

IAG WG “Integration of Dense Velocity Fields in the ITRF” 
(Legrand et al., “Future EUREF contribution to the IAG WG ‘Integration of Dense Velocity Fields in the ITRF’ ”)

EPN Data Centres & Broadcaster

(EPN-style) Data Analysis

PPP for Time Transfer

Antenna Calibrations

Monitoring of the Ionosphere

Monitoring of the Troposphere

Main EPN-related Activities and Research

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium
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EPN Data Centers

 ROB EPN Data Center: 

 URL: ftp://gnss.oma.be/gnss/data/rinex/
 hourly and daily RINEX files of ROB’s EPN  stations 

(BRUS/BRUX, DOUR, DENT, WARE)

 EPN Historical Data Center: 

 URL: ftp://ftp.epncb.oma.be/pub/obs/ 
 Daily EPN RINEX data (also “pre-EPN” data – but uncomplete)
 Corrected RINEX headers according to site log – 3 month delay

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium
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ROB EPN Broadcaster

 65 registered users (160 active 
listeners on average)

 181 configured stations (135 unique 
streams, some redundant from 2 
casters)

 Plan: secure connection (https) will 
become available in 2013

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium

 Caster URL : http://www.euref-ip.be
 User registration form: 

http://gnss.be/data.php#NTRIPaccess
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(EPN-style) Data Analysis

 Bernese V5.0, GPS+GLONASS

 EPN analysis: submitted rapid daily + final weekly

 Other analysis:
– Stations in EPN analysis complemented with all Belgian 

GNSS stations + additional EPN reference stations  “repro-mode”

 Plans:
– Bernese 5.2 (of course)
– Global (in any case)
– More emphasis on PPP? To be tested with Bernese 5.2.
– Stop as official EPN LAC and start as EPN 

“coordinate monitoring” facility (link EPN CB) ??
(Under discussion internally!)
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PPP for Time Transfer

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium

Clock1-Clock2

Objective : near real-time clock monitoring

Compare two remote clocks to a same reference: 
REF
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  Using IGS real-time satellite clocks and orbits + 
  NRCAN ultra-rapid (EMU) satellite clocks and orbits 

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium

Detection of clock problems

Phase jump :

> 1.5 ns after some minutes 

frequency jump : 
        > 2E-13 after 2h
        > 2E-14 after 24h

DATA  ANALYSIS
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Antenna Calibrations
Error Sources in Absolute Individual Antenna Calibrations

 The repeatability of a given calibration method (1 to 1.5mm) is better than differences 
between the chamber and robot calibrations (up to 4 mm)

 Robot calibrations using different antenna mounts (used typically in stations) can differ up to 5 
mm

 The dominant error for chamber and robot calibration is near field multipath

 Conclusion: (sub-)millimeter absolute positioning with GNSS will only be possible after solving 
this near field multipath issue (that are in the calibration and in the station setup).

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium
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Antenna Calibrations
Influence of GPS receiver antenna calibration model on geodetic positioning

 Six antennas, five TRM59800.00 and one LEIAR25.R3, 
all individually calibrated at both Geo++ and UniBonn 
have been installed at ROB

 Position offsets resulting from using the two different 
sets of individual calibrations have been computed

 Differences in absolute positioning impacted by using 
either robot or chamber calibration method:
– Up to 1.5 mm in the horizontal components
– Up to 8 mm in the vertical component

 Plan: Field experiment at NGS (Virginia, USA), to 
compare baseline GPS with individually calibrated 
antenna and local tie (ground thruth)

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium
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Modelling and Monitoring of the Ionosphere

 Thursday, May 16, 2013 - [09:45 - 10:00] 

Space Weather products and studies based on EPN GNSS data at ROB
N. Bergeot, J.M. Chevalier, C. Bruyninx, E. Pottiaux, Q. Baire, J. Legrand, P. 
Defraigne, W. Aerts

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium
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Modelling and Monitoring of the Troposphere

 Related Projects:
– E-GVAP III
– COST Action ES1206
– Nationally founded projects

 Data used (~390/850 stations): 
– EPN (&IGS) data centers and 

Broadcasters 
– National densification networks
– Real-time, Hourly and Daily RINEX

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium

 Current analysis: Bernese v5.0, GPS-only, ZTD-only, Hourly+Daily
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Modelling and Monitoring of the Troposphere

 Domain of applications targeted:
– Nowcasting of severe weather
– Regional and global NWP
– Regional climate modelling

 Products:
– ZTD time series
– Regional Tropospheric delay 

maps/models

 Plans:
– Switch to Bernese GNSS software v5.2
– GPS+GLO Analysis
– Sub-hourly data processing (15 min)
– Global analysis
– Reprocessing
– PPP
– Gradient/Slant delay estimations

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium
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Thank You For Your Attention

8th EPN LAC Workshop, May 15-16 2013, Brussels, Belgium
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