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 Real-time observational data

 EUREF regional broadcaster

 Broadcaster guidelines

 Reviving EUREF-IP mailing list

 Real-time navigational data

 Standardization progress

 Real-time processing

 IGS RTS status

 PPP activities

Highlights
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 Purpose: User should be able to get access to RT data (mountpoints) 
through different casters (redundancy concept)

 Goal: User should be able to switch between Regional Broadcasters 
(RB) without degradation of performance (e.g. availability, latency, …)

 Requirement: Identical setup at each broadcaster, e.g. identical 
mountpoint naming

 Valid for observations as well as for products

 Monitoring of general status done by ROB: 
http://www.epncb.oma.be/ann/epnstream2.php

EUREF Broadcaster

http://www.epncb.oma.be/ann/epnstream2.php
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EUREF Broadcaster
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 Purpose: User should be able to get access to RT data (mountpoints) 
through different casters (redundancy concept)

 Goal: User should be able to switch between Regional Broadcasters 
(RB) without degradation of performance (e.g. availability, latency, …)

 Requirement: Identical setup at each broadcaster, e.g. identical 
mountpoint naming

 Valid for observations as well as for products

 Monitoring of general status done by ROB: 
http://www.epncb.oma.be/ann/epnstream2.php

 Monitoring of correct contents to be done by BKG (e.g. sourcetable
content vs. real data stream content for all three RBs on a regular 
basis)

EUREF Broadcaster

http://www.epncb.oma.be/ann/epnstream2.php
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EUREF Broadcaster
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EUREF Broadcaster

160 users with >= 50 data streams!
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 Purpose: get navigation messages of each satellite of each 
constellation immediately after initialization

 Currently not possible from space segment

 RTCM3EPH-MGEX

 Contains GPS(1019)+GLO(1020)+GAL+BDS+QZS(1044)+SBAS(1043)

 Sampling rate every 5/10 seconds

 GAL message type 1045/1046

 Issue with F/NAV (E5A) vs. I/NAV (from E1B and E5B)

 BDS preliminary message type 63 (implemented by BKG, DLR and 
Geo++)

RT Navigational Data
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 IGS Real-Time Service (RTS) started in 2013

 10 RT ACs – 8 contributing routinely

 8 individual contributions for GPS, 4 for GPS+GLO

 IGS01: GPS-only combined solution by ESOC

 IGS02: GPS-only combined solution by BKG

 IGS03: GPS+GLO combined solution by BKG

 Combined product IGS01 very stable with clock standard deviation
(sigma) of 0.15 ns

 EPN RT Data used as input for IGS RTS

 Only few European stations necessary equally distribution and for global 
coverage

RT Analysis
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RT Analysis
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RT Analysis
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 IGS Real-Time Service (RTS) started in 2010
 10 RT ACs – 8 contributing routinely

 8 individual contributions for GPS, 4 for GPS+GLO

 IGS01: GPS-only combined solution by ESOC

 IGS02: GPS-only combined solution by BKG

 IGS03: GPS+GLO combined solution by BKG

 Combined product IGS01 very stable with clock standard deviation (sigma) 
of 0.15 ns

 EPN RT Data used as input for IGS RTS
 Only few European stations necessary equally distribution and for global 

coverage

 MGEX RT
 Approx. 80 RAW data streams converted by BKG to RTCM 3.2 (HP-MSM)

 New: first(?) HP-MSM RT data stream directly from station: NAUR (SEPT 
POLARX4TR, Firmware 2.9.0) – GPS+GLO+GAL+BDS+SBAS 

RT Analysis
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 Precise Point Positioning (PPP) still growing market

 „precise“ thanks to the availability of real-time corrections (orbits, clocks, 
biases, …)

 RTCM SC104 WG on „State Space Representation“ (SSR) in charge
with the standardisation

 Commercial receiver supporting open standard SSR

 NovAtel Flex6 (OEM628 receiver board)

 Allowing usage of open standard satellite orbit and clock corrections
using RTCM SSR level 1 messages

EPN RT Analysis
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EPN RT Analysis
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EPN RT Analysis

Setup in BKG

1 Mount and connect a GNSS antenna

2 Connect a power supply

3 Connect USB and COM1 ports to a computer for 

setup and monitoring

USB: setup and monitoring

COM1: RTCM3 orbit/clock 

corrections
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EPN RT Analysis

NovAtel vs. BNC: PPP displacements, 2 hours, CLK10 corrections used
BNC configuration: 10m XYZ-init, 100m XYZ-WhiteNoise
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EPN RT Analysis

NovAtel vs. BNC: PPP displacements, 2 hours, CLK10 corrections used
BNC configuration: 10m XYZ-init, 100m XYZ-WhiteNoise
NovAtel: log bestpos
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EPN RT Analysis
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 EPN RT Data used as input for (N)RT troposphere products

 E.g. solution ‚bkgh‘ of E-GVAP using highrate 15 min RINEX v2 files
stored from RT data streams with BSW5.0

 → Talk by H. Vedel – E-GVAP (session #4, this afternoon)

 Participation to PPP RT pilot project of ES1206 using RT data streams
with various software packages (G-Nut, Gipsy) and BNC2.12:

 multiple PPP solutions with one BNC command, individual 
configuration for each mountpoint

 SINEX TRO output

 → Talk by J. Jones et al. – COST Action ES1206 (session #4, this
afternoon)

RT Analysis
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RT Analysis
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RT Analysis
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RT Analysis
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RT Analysis
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Contact:

Bundesamt für Kartographie und Geodäsie

Referat G2

Richard-Strauss-Allee 11

60598 Frankfurt

Contact person:

Wolfgang Söhne

wolfgang.soehne@bkg.bund.de

www.bkg.bund.de

Tel. +49 (0) 69 6333-263

Thank you for listening !


