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Outline

 History
 Status of real-time network
 Real-time analysis

− Clocks and orbits
− Precise point positioning

 Next steps 
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History

 EPN real-time activities started in 2002
 Pilot project EUREF-IP was created
 Moved to operational end of 2007
 Necessity for continuation identified
 Resolution no. 3 at EUREF symposium 2008
 New Special Project „EPN Real-time analysis“ 

launched in 2008
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Status of RT network

 119 of 244 EPN stations delivering RT data (status: 
Oct, 28, 2010)

 65 coming from local or national broadcasters 
(~14)

 54 are streaming to euref-ip.net 
 Concept of distributed EPN broadcasters
 Started in 2009
 Located at ROB (http://www.euref-ip.be) and         

e-GEOS ASI/CGS (http://192.106.234.7) (→ Söhne 
et al., 2010)
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Status of RT network
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Status of RT network
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IGS-RT PP – status

 ~ 60-70 globally distributed stations regularly used 
by the analysis centres

 ~ 7 Analysis centers
− Each with individual software 
− Some with two different solutions 

 Clock & orbit combination in post-processing as 
well as in real-time 

 New product-related Ntrip broadcaster set up: 
products.igs-ip.net 
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IGS-RT PP – status
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→ ETRS89-related correction stream on www.euref-ip.net (CLK41)
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IGS-RT PP – accuracy
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Agrotis, 2010
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IGS-RT PP – accuracy
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IGS-RT PP – discussion about 
redundancy concept

 Stations / network
− Each station hosted at 2 or more casters

 Distribution / broadcasters 
− Each RDC should have onsite and off site caster

 Analysis centers
− Each AC should implement data acquisition plan
− Computational redundancy  

 Combination 
− 2 or more combination centres
− 2 or more correction distribution points

 … 
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IGS-RT PP – state space representation 
concept

 SSR three steps approach
− Precise orbits and clocks
− Global ionospheric messages
− Troposphere, system biases, carrier phase ambiguities

 Sequential approach corresponds to
− Different levels of networks (global, regional, local)
− Different levels of accuracy

 To be formulated in terms of RTCMv3 messages 
 New working group „ambiguity fixing“ established 

(chair: M. Ge, GFZ)
− Select suitable approaches of the various real-time (zero 

difference) ambiguity fixing methods developed and 
implemented so far for PPP within the IGS-RT PP
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RT analysis – PPP

 BKG Ntrip Client (BNC)
− Current version 2.4
− PPP option

− GPS and GLONASS
− Estimate troposphere parameter
− Static and kinematic mode
− Smoothing (averaging) option (coordinates and 

troposphere)
− „Quickstart“ function (useful for kinematic mode)
− Visualisation included
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RT analysis – BNC PPP
variants for KARL1
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Static EstTropo GLONASS

Var. A + + +

Var. B + + -

Var. C + - +

Var. D + - -

Var. E - - -
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RT analysis – PPP
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RT analysis – PPP
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RT analysis – PPP
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RT analysis – PPP
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RT analysis – PPP
statistics for KARL1, 30 minutes
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RAW AVE

North East Up North East Up

Var. A -0.01 0.10 -0.01 0.22 0.13 0.21 -0.02 0.12 -0.03 0.25 0.15 0.26

Var. B -0.01 0.12 -0.01 0.24 0.13 0.25 -0.01 0.13 -0.03 0.26 0.13 0.28

Var. C -0.03 0.23 -0.03 0.40 0.38 0.36 -0.04 0.24 -0.05 0.39 0.39 0.37

Var. D -0.04 0.25 -0.01 0.43 0.39 0.39 -0.04 0.27 -0.04 0.43 0.40 0.42

Var. E -0.04 0.37 -0.01 0.45 0.38 0.44 -0.04 0.28 -0.03 0.43 0.38 0.43
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RT analysis – PPP
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RT analysis – PPP
statistics for KARL1, 60 minutes
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RAW AVE

North East Up North East Up

Var. A 0.02 0.11 -0.03 0.16 0.08 0.19

Var. B 0.02 0.11 -0.03 0.17 0.08 0.20

Var. C 0.01 0.19 -0.01 0.36 0.30 0.36

Var. D 0.01 0.20 -0.01 0.36 0.30 0.37

Var. E 0.01 0.20 -0.01 0.36 0.30 0.37
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RT analysis – PPP performance
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RT analysis – PPP performance
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→ http://igs.bkg.bund.de/ntrip/ppp
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Conclusions

 RT data streams: users take advantage of 
distributed broadcaster concept

 RT PPP: horizontal (2D) accuracy < 2 dm after 1 
hour, after 30 min under good conditions

 State space representation concept will need 
regional or national densification
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