
Federal Agency for Cartography and Geodesy

Real-Time applications of the 

International GNSS Service (IGS) 

Multi-GNSS Experiment (MGEX) –

initial Galileo results

Wolfgang Söhne1), Leos Mervart2), Dirk Stöcker3), and Georg Weber1)

, Germany                        
2) Technical University Prague, Czech Republic

3),Fa. Alberding GmbH, Germany

1)



IGS Real-time and MGEX

▪ IGS real-time resources 

▪ Real-time network of > 150 globally distributed stations

▪ Using RTCM-3 stream format and Ntrip transport protocol 

▪ Powerful broadcast network in place on the Internet

▪ Multi-GNSS Experiment

▪ Activity launched by the Multi-GNSS Working Group of the 

International GNSS Service

▪ MGEX Call for Participation in 2011 

▪ Most important: GPS, GLONASS, plus …
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IGS MGEX – data availability

▪ > 20 contributing agencies 

▪ > 70 stations worldwide

▪ ~ 10 major receiver types, ~ 7 major antenna types

▪ Tracking of GPS, GLONASS, Galileo, BeiDou, QZSS, 

SBAS

▪ Ntrip broadcaster at BKG for RT data

▪ Data archives at CDDIS, IGN, BKG for daily, hourly 

and high-rate files

▪ RTCM-3 and RINEX 3

▪ Free access 
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IGS MGEX RT data availability map
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MGEX real-time data flow
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Monitoring MGEX real-time data availability
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MGEX real-time data flow



Monitoring MGEX real-time data availability
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MGEX real-time data flow



RTCM messages

▪ Radio Technical Commission for Maritime Services

Special Committee 104 „on Differential Global 

Navigation Satellite Systems (DGNSS)

▪ RTCM Multiple Signal Messages (MSM)

▪ 1071-1077: GPS

▪ 1081-1087: GLONASS

▪ 1091-1097: Galileo

▪ 1101-1107: SBAS

▪ 1111-1117: QZSS

▪ 1121-1127: BeiDou

▪ 1xx7 High-Precision MSM providing full GNSS 

pseudo-ranges, carrier phases, Doppler and signal

strength used at MGEX caster
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RTCM messages

▪ Since February 2013 GPS, GLO, GAL MSM confirmed

▪ BDS, QZSS, SBAS postponed

▪ Navigation messages 1019, 1020 for GPS+GLO and 

now 1045 for Galileo  

▪ Navigation message 1046 for Galileo under 

discussion
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BKG Ntrip Client 2.9

▪ Open Source Real-time GNSS Tool, Linux, Solaris, 

Window, MAC 

▪ Feeding GNSS Engine

▪ RINEX

− Conversion from MSM streams

− Editing and Concatenation

− RINEX Quality Check

− Multipath analysis sky plots

− Signal-to-Noise sky plots

− Satellite availability plots

− Satellite elevation plots

 Galileo capability
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BNC2.9 – signal analysis for Galileo
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BNC2.9 – signal analysis for Galileo
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BNC2.9 – signal analysis for Galileo
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BNC2.9 – signal analysis for Galileo

29/05/2013 17< Söhne – Real-time Galileo >



BNC2.9 – signal analysis for Galileo
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BNC2.9 – signal analysis for Galileo
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Example: P3 residuals (SPP) - GPS
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Example: P3 residuals (SPP) - Galileo
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Example: P3 residuals (SPP) – GPS+GAL
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Example: L3 residuals (SPP) – GPS+GAL
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 15 minutes 

 15 minutes 



Example: SPP – GPS+GAL vs. GPS-only
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 20 minutes 

 20 minutes 



Example: SPP – GPS+GAL vs. GPS-only
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06:44:58                                                                                  07:04:03 

Differences in North/East/Up with GPS-only

06:44:58                                                                                  07:04:03 

Differences in North/East/Up with GPS+GAL

10 GPS + 3 GAL over 20 

minutes



Example: SPP – GPS+GAL vs. GPS-only
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10 GPS + 3 GAL over 4 days



Conclusions and Outlook

▪ IGS MGEX real-time data (GPS+GLO+GAL/BDS/ 

QZSS/SBAS) available on a global and regional level 

▪ Format for orbit & clock corrections for Galileo as 

part of RTCM State Space Representation under 

development

▪ Real-time formats will allow provision of Galileo (and 

BeiDou and more?) corrections soon

▪ More station manager are encouraged to provide 

multi-GNSS data in RTCM-3 and RINEX 3 
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