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Overview

• G2 projectG2 project

• Orbit and clock versus differential (DGNSS)

• Static test results

• Vessel test

• Summary
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G2

What is G2?

• G2 is a new positioning service by Fugro

GPS GLONASS• G2 is GPS+GLONASS (G + G = G2)

• G2 is an ”orbit and clock” based service

• G2 is carrier phase based Precise Point 
Positioning (PPP) providing decimetre level 
accuracyaccuracy
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G2 Project

• G2 has been developed in cooperation with the 
European Space Agency (ESA) ESOC division in 
Germanyy

• ESA contribution: 
Precise orbit and clock processing know-howp g

• Fugro contribution: 
Provision of real time positioning expertise andProvision of real time positioning expertise and 
Global Navigation Satellite System (GNSS) network 
operations

• G2 initial operation broadcast on geostationary 
satellites from February 2009
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Orbit and clock versus differential (DGNSS):

Differential (DGNSS): Orbit and clock:
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Orbit and clock dataflow

G t tiGeostationary
broadcast
satellitesatellite

www.fugro.com



Orbit & clock positioning

Orbit and clock vs. differential (DGPS):

1. Requires fewer reference stations than differential 

2 One set of correction data valid everywhere2. One set of correction data valid everywhere         

(global coverage)

3. No baseline (“distance to ref. station”) dependent errors

4. Independence from local reference station performancep p

5. High redundancy and robustness
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Fugro’s G2 reference stations
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G2 operation and monitoring, Fugro Seastar, Oslo
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Monitoring and operation center in Oslo



GLONASS Constellation 13/10 2009

GLONASS:
• 6 satellites to be launched 

in 2009 and 6 in 2010

Total satellites in 
constellation 19 SC

Operational 17 SC

• USD 2.6 Billion allocated 
for operations 2012-2020

p

In commissioning phase -

In maintenance 2 SC

In decommissioning phase -

http://www.glonass-ianc.rsa.ru/ 

www.fugro.com http://www.gpsdaily.com/reports/Putin_Orders_Additional_Funding_On_Glonass_Development_999.html



G2 position monitoring in Oslo, 28 March 2009

50 GPS+GLONASS 

satellites available

Mean: 16 satellites
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GPS + GLONASS = more satellites

Combined systems 
improve availabilityimprove availability 
of satellite 
navigation in 
situations wheresituations where 
part of the sky is 
blocked.

- Offshore structures
- Ionopheric

scintillations
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Solar Cycle 24

Ionospheric scintillations (tend 
to affect a part of the sky): Solar Cycle 24:

St t 2009– Receiver looses lock
– Mitigated by additional satellites
Unpredictable ionospheric 

Start: 2009

Maximum:  2013

electron content:
– Delay in ranging measurement
– Mitigated by additional 

f ifrequencies

– Offshore operations in equatorial regions were heavily affected during the 

www.fugro.com
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previous solar cycle 

http://solarscience.msfc.nasa.gov/images/ssn_predict_l.gif



Blockage test on the roof in Oslo, 16 Jan 2009

Tripod placed next to lift-house in Oslo Office:

Skyplot:yp
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Blockage test on the roof in Oslo, 16 Jan 2009

Down to 2 and 3 

GPS satellites
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GLONASS Only in Oslo, 28 March 2009

19 GLONASS 

Satellites available

Mean: 6.5 satellites

High HDOP periods

www.fugro.com http://www.glonass-ianc.rsa.ru



9 months Testing on Bourbon Topaz

100 m
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100 km



Bourbon Topaz with DPS232, 16 October 2008

At harbour 

04:00 - 16:00
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Bourbon Topaz at sea, 22/06/09, DPS232, G2 and XP

Easting DiffernceXP: GPS Only

Nothing Differnce

Red: G2 HDOP

Black: XP HDOP

XP Height

G2 Height
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Conclusions

• First real-time 
GPS/GLONASS orbit

Future Galileo, …

GPS/GLONASS orbit 
and clock service 

• Developed in 
ti ithcooperation with 

ESA/ESOC
• Test results confirmTest results confirm 

decimetre level 
accuracy

• GLONASS provides 
improved availability 
and robustness
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and robustness


