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Scope

� Services under development

� Active services

� Backbone of services

� Reference Networks
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EUREF Real-Time Analysis

- Satellite Clock and Orbit Corrections -

� Based on active service of real-time transmission of 
tracking data

� Real-time estimation and dissemination of GNSS clocks 

and orbits

� For regional or global high-precision satellite positioning 

services

� Real-time clock and orbit corrections w.r.t. broadcast 

ephemerides of GPS and GLONASS satellites

� Software components:

− BNC, an NTRIP Client for stream retrieval and decoding,

− RTNet, a real-time GNSS processing engine by GPS Solutions 
Inc. for satellite clock and orbit determination,

− BNS, an NTRIP Server for stream encoding and upload
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EUREF Real-Time Analysis

- Satellite Clock and Orbit Corrections -
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Flow Chart - BKG Ntrip State Space Server  (BNS), Version 1.1, January 2009
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Ultra Rapid Orbits and RTNet Clocks

- Recommended for now-
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Ultra Rapid Orbit of CODE (GPS+GLONASS)

(Center for Orbit Determination in Europe)

24h estimated + 24h predicted = 48h

Interval: 15 Min.

Update in 12h (Note: 6 h for IGS 

Ultra-Rapid)

Clock Corrections from RTNET (CLK11)

CLK11 = GPS + GLONASS 

RTCM Messages: 1059,1060, 1065,1066

Orbits: CODE Ultra Rapid 

Reference Frame: ITRF2005 (GPS Time)

Processing Center: BKG / RTNet + BNS

Interval:10 Sec.

Ultra Rapid Orbit Station Network, April 2010

> 50 Stations in RTNet Real-Time Analysis

�consistent orbit + clock data stream
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EUREF Real-Time Analysis

- Clock and Orbit User -
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EUREF Real-Time Analysis

- Precise Point Positioning -

� Evaluate the PPP accuracy reachable in real-time

� Real-time decimeter-level satellite positioning everywhere 

on the European continent when using a dual frequency 

GNSS receiver

� BKG Ntrip Client (BNC) 

software development
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kinematic mode, 
re-started at midnight
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Example: Post-Processed PPP, RTNet

- 1 Hz Data and IGS Final Orbit -
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LEICA 

GRX1200GGPRO

TPSCR3_GGD(CONE)

Pillar after the earthquake

http://news.bbc.co.uk/2/hi/americas/8540625.stm

Feb 27, 2010
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Monitoring Simulation

- Manual Change of Antenna Height -
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Standardization Requirement

� EUREF supports the standardization under development 
in State Space Working Group of RTCM SC-104
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EUREF Re-Processing

- A New Service -

� Website http://epn-repro.bek.badw.de/
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• Improved analysis models

• Consistent solution

C. Völksen, 2009
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EUREF Re-Processing

- A New Service -

� Wiki: Project development platform
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Data Access

- Active Service -
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orange: stations delivering hourly data 

red: stations delivering daily data 

green: stations delivering real-time data

Data Centres

Permanent GNSS Stations

http://www.epncb.oma.be
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Data Analysis

- Active Service -
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17 Sub-Networks

hourly

daily

weekly

meteorological parameter
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Station Coordinates and Velocities

- Active Service -
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Chisinau, Republic of Moldova (IGEO)
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Amplitude and phase lag of annual signal

(global effects not visible in regional network ?)

Time Series Analysis

- Active Service -
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The length of the sticks corresponds to the amplitude and the direction to the phase lag
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Coordinate Transformation

- Active Service -

� “Global to Regional” Online Transformation @ EPN-CB
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Reference http://etrs89.ensg.ign.fr/memo-V7.pdf
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Coordinate Transformation

- Active Service -

� “Regional to National” Online Transformation @ CRS
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http://www.crs-geo.eu
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EPN Central Bureau

- The “triple-M” -

� Management

� Maintenance

� Monitoring
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http://www.epncb.oma.be/
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Reference Networks

� EUREF Technical Working Group (general management 
responsibility) established the 

Working Group on Future Development of ETRS89

− dedicated to the ETRS89 future development, realization and its 
target users
, e.g., measured “time evolution” of network vs. user requested 
“stability”

� Linkage and densification of new global reference 

networks, e.g., upcoming ITRF2008, to Europe

− transform to ETRS89, thus fixed to the European tectonic plate

− fill the gap in between two successive ITRF realizations

� Access to European reference network in real-time
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Future

� EUREF provides the reference frame for Europe through 
operating various services

− real-time

− long-term scale (decades)

� EUREF is a sub-commission if IAG and supports IAG 

services (IGS, GGOS, …)

� Considering user needs

− national mapping agencies

− others (feedback welcome)
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