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• EPN created in 1995 as initiative of the EUREF 
TWG

• Use existing permanent GPS tracking stations in 
Europe for maintenance of ETRS89

• Use principle of distributed processing to promote 
usage of common analysis procedures over 
Europe

• Structure based on the IGS example 

BackgroundBackground >    Status     >    Guidelines    >    Tracking    >    Monitor>    Status     >    Guidelines    >    Tracking    >    Monitoring    >    Reprocessing    >   Summarying    >    Reprocessing    >   Summary
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• Continuous GPS tracking stations

• Data Centres providing access to the observation data

• Analysis Centres computing station coordinates and 
by-products

• Combination Centre

• EPN Central Bureau

BackgroundBackground >    Status     >    Guidelines    >    Tracking    >    Monitor>    Status     >    Guidelines    >    Tracking    >    Monitoring    >    Reprocessing    >   Summarying    >    Reprocessing    >   Summary
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• GNSS data from the tracking stations

– Daily, hourly, and real-time

• Site coordinates 

– ETRS89, ITRS 

• Tropospheric ZTD delays for each site 

• Time evolution of site coordinates 

Provides 
access to 
ETRS89/ITRS

BackgroundBackground >    Status     >    Guidelines    >    Tracking    >    Monitor>    Status     >    Guidelines    >    Tracking    >    Monitoring    >    Reprocessing    >   Summarying    >    Reprocessing    >   Summary
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200 permanent stations (3 inactive DUBR, OSJE, FATA), 11 new, 1 
withdrawn

Background Background >    >    Status Status >    Guidelines    >    Tracking    >    Monitoring    >    >    Guidelines    >    Tracking    >    Monitoring    >    Reprocessing    >   SummaryReprocessing    >   Summary

NetworkNetwork
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Station 4char-ID Country Date inc.     

Zaragoza ZARA Spain 25-June-2006 H RT  ABS

Tallin SUUR Estonia 01-Oct.-2006 H   ABS

Chernihiv CNIV Ukraine 29-Oct.-2006 H   ABS

Salamanca SALA Spain 12-Nov.-2006 H RT  ABS

Borkum BORJ Germany 04-Dec.-2007 H RT GLO IABS

Belfast BELF United Kingdom 28-Jan.-2007 H   ABS

Firenze IGMI Italy 28-Jan.-2007 H  GLO ABS

Banska Bystrica BBYS Czech Rep. 04-Feb.-2007 H   ABS

Mendeleevo MDVJ Russia 04-Mar.-2007 H     GLO ABS

Terni UNTR Italy 04-Mar.-2007 H     GLO REL

Modena MOPS Italy 23-Apr.-2005 H     GLO ABS

 

Spain (2), Estonia (1), Italy (3), Germany (1),Czech Rep. (1),Russia (1), UK (1),Ukraine (1)

TODAY : 37 GPS+GLONASS stations (2006 – 29 stations)

Background Background >    >    Status Status >    Guidelines    >    Tracking    >    Monitoring    >    >    Guidelines    >    Tracking    >    Monitoring    >    Reprocessing    >   SummaryReprocessing    >   Summary

New StationsNew Stations



EPN Central BureauEPN Central Bureau EUREF 2007, London, UK      EUREF 2007, London, UK      Royal Observatory of BelgiumRoyal Observatory of Belgium

Data FlowData Flow

• Daily (RINEX): mandatory
– Latency < availability of final IGS orbits (rapid monitoring…)
– Meta-data checked by EPN CB

• Hourly (RINEX): 84%  (2006 - 76%)
– Latency < 10 minutes
– Latency checked by EPN CB

• All data available through EPN regional data centres (BKG 
and OLG)

• Real-time: 26% (2006 – 20%)
– Latency < 5 seconds
– Meta-data and latency checked by EPN CB

• All RT data available through EPN regional broadcaster 
(BKG)

Background Background >    >    Status Status >    Guidelines    >    Tracking    >    Monitoring    >    >    Guidelines    >    Tracking    >    Monitoring    >    Reprocessing    >   SummaryReprocessing    >   Summary
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Background Background >    Status     >    >    Status     >    GuidelinesGuidelines >    Tracking    >    Monitoring    >    Reprocessing    >  >    Tracking    >    Monitoring    >    Reprocessing    >  SummarySummary

• EUREF regional broadcaster : www.euref-ip.net (BKG)
• High rate data centre : operational in near future (BKG)

RealReal--time Datatime Data

Extract of EPN Guidelines for Stations and Operational Centres:
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Meta-data

• Agreement of coordinates in stream with ETRS89 
coordinates (need for set of official coordinates)

• If meta-data (antenna/radome type & height) are 
streamed, they should be in agreement with site log

Background Background >    Status     >    >    Status     >    GuidelinesGuidelines >    Tracking    >    Monitoring    >    Reprocessing    >  >    Tracking    >    Monitoring    >    Reprocessing    >  SummarySummary
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• IGS and EUREF ACs switched to using absolute phase centre 
models instead of relative in Nov. 2006

• Antenna + Radome

• Classification :

A. Absolute phase centre model based on robot calibrations
A1. Individual calibrations: valid for ONE antenna/radome with specific SN 
A2. Type calibrations: valid for all antenna/radome pairs of a specific type

B. Absolute phase centre model based on relative model (only valid above 
10° elev., no azimuthal dependency)

Background Background >    Status     >    >    Status     >    GuidelinesGuidelines >    Tracking    >    Monitoring    >    Reprocessing    >  >    Tracking    >    Monitoring    >    Reprocessing    >  SummarySummary
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Individual absolute 
calibrations (A1)

True absolute type 
calibrations (A2)

Absolute calibrations 
converted from relative 
values (B)

No calibration available 
because of radome 
Calibrations from the 
corresponding antenna without 
the radome are used

BISK,BUDP,ESCO,HFLK,IAVH,JOZ2,KIR0,KOSG,
LAMA,MAR6,MARJ,MOPI,NSSP,NYA1,ONSA,PFAN,
SBGZ,SKE0,SMID,SODA,SPT0,SULD,THU3,TRFB,
VACO,VIL0,VIS0,WROC,WSRT

Background Background >    Status     >    >    Status     >    GuidelinesGuidelines >    Tracking    >    Monitoring    >    Reprocessing    >  >    Tracking    >    Monitoring    >    Reprocessing    >  SummarySummary
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Antenna/radome combinations presently installed within the EPN must have 
absolute calibration (taking radome into account)

• converted from relative from igs05.atx maintained by IGS
• robot calibrations 

- type from igs05.atx maintained by IGS
or 
- individual from epnc_05.atx maintained by EPN CB 

(password protected at request of GEO++)

Antenna/radome combinations introduced within EPN station after Dec 5, 2006 
must have TRUE (robot) absolute calibrations (taking radome into account). 

Exceptions: - pairs where effect of radome on PC is negligible or which cannot be 
calibrated 

- stations that provide a clear added-value to the EPN

Background Background >    Status     >    >    Status     >    GuidelinesGuidelines >    Tracking    >    Monitoring    >    Reprocessing    >  >    Tracking    >    Monitoring    >    Reprocessing    >  SummarySummary
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Station 4char-ID Country Date inc.     
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Tallin SUUR Estonia 01-Oct.-2006 H   ABS

Chernihiv CNIV Ukraine 29-Oct.-2006 H   ABS

Salamanca SALA Spain 12-Nov.-2006 H RT  ABS

Borkum BORJ Germany 04-Dec.-2007 H RT GLO IABS

Belfast BELF United Kingdom 28-Jan.-2007 H   ABS

Firenze IGMI Italy 28-Jan.-2007 H  GLO ABS

Banska Bystrica BBYS Czech Rep. 04-Feb.-2007 H   ABS

Mendeleevo MDVJ Russia 04-Mar.-2007 H     GLO ABS

Terni UNTR Italy 04-Mar.-2007 H     GLO REL

Modena MOPS Italy 23-Apr.-2005 H     GLO ABS

 

Spain (2), Estonia (1), Italy (3), Germany (1),Czech Rep. (1),Russia (1), UK (1),Ukraine (1)

TODAY : 37 GPS+GLONASS stations (2006 – 29 stations)
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Background Background >    Status     >    >    Status     >    GuidelinesGuidelines >    Tracking    >    Monitoring    >    Reprocessing    >  >    Tracking    >    Monitoring    >    Reprocessing    >  SummarySummary

• Procedure for Becoming an EPN Station
Updated : Dec. 5, 2006 

New EPN stations must have an antenna/radome with known true absolute 
calibrations  (from IGS or individual calibrations)

• Guidelines for EPN Stations and Operational Centres
Updated : Dec. 5, 2006 + March 3, 2007

– New antennae/radomes or antenna/radome replacements must have true 
absolute calibrations

– Added guidelines for stations streaming real-time data
• full code/carrier phase data

• Agreement with ETRS89 coordinates (need for set of official coordinates)

• Agreement of meta-data (antenna/radome type & height)

– Promote usage of multi-GNSS equipment

– Recommendation for connection to UELN/national levelling network

SummarySummary
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Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   TrackingTracking >    Monitoring    >    Reprocessing    >   Summary>    Monitoring    >    Reprocessing    >   Summary

• 37 GPS/GLONASS stations
• 2 LAC submit GPS/GLONASS solutions

Upgrade of EPN CB quality check programs

GPS/GLONASSGPS/GLONASS
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From an ASHTECH Z-18 to a LEICA GRX1200GGPRO

Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   TrackingTracking >    Monitoring    >    Reprocessing    >   Summary>    Monitoring    >    Reprocessing    >   Summary

• 10% of the GPS satellites above 15° lost 
• 30% of the GPS satellites above horizon lost

GPS/GLONASSGPS/GLONASS
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From an ASHTECH Z-18 to a LEICA GRX1200GGPRO

Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   TrackingTracking >    Monitoring    >    Reprocessing    >   Summary>    Monitoring    >    Reprocessing    >   Summary

• 10% of the GPS satellites above 15° lost 
• 30% of the GPS satellites above horizon lost

GPS/GLONASSGPS/GLONASS
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Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   Tracking    >    Tracking    >    MonitoringMonitoring >    Reprocessing    >   Summary>    Reprocessing    >   Summary

•Latency of combined weekly EPN solutions : 1 to 3 Months
•Unsuitable for rapid coordinate monitoring

• Combined daily solution generated at BKG
• 30 days of delay (final orbits) - 7 LAC
• 1 day of delay (rapid orbits) – 4 LAC

•Daily solutions used at EPN CB to complement weekly EPN 
solutions in raw time series

CoordinatesCoordinates
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Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   Tracking    >    Tracking    >    MonitoringMonitoring >    Reprocessing    >   Summary>    Reprocessing    >   Summary
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RTCM
RAW 
RTIGS

ACOR0 ALAC0 ALME0
BELL0 BOGI0 BORJ0
BRUS0 BUCU0 BUTE1
BZRG0 CACE0 CAGZ0
CANT0 CASC0 COBA0
CREU0 DARE0 DRES0
GANP0 GOPE0 GRAZ0
HERT0 HFLK0 HOE20
IENG0 INVE0 JOZ20
KARL0 KIR00 KRAW0
LPAL0 MALA0 MALL0
MAR60 METS0 ONSA0
PADO0 PENC1 RIOJ0
ROVE0 SALA0 SASS0
SOFI0 TORI0 TUBO0
UNPG0 UNTR0 VALE0
VIGO0 WARN0 WROC0
ZARA0 ZIMM0  (53)

RealReal--timetime
Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   Tracking    >    Tracking    >    MonitoringMonitoring >    Reprocessing    >   Summary>    Reprocessing    >   Summary
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RealReal--timetime
Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   Tracking    >    Tracking    >    MonitoringMonitoring >    Reprocessing    >   Summary>    Reprocessing    >   Summary

The directory ftp://epncb.oma.be/pub/station/real_time/ contains the results of a 
regular monitoring (typically each 2 hours) of the latency and the meta-data of 
the EPN real-time data streams available from www.euref-ip.net. 

• monitor.ant (for RTCM data streams) : the agreement of antenna/radome 
information contained in the stream with the site log information

• monitor.coord (for RTCM data streams) : the agreement of the coordinate 
and antenna height information contained in the stream with the official EPN 
coordinates + antenna height information 

• monitor.latency: the latency of the code and phase 

• monitor.rec : comparison of the receiver type input in the caster source table 
and the receiver type in the site log. 
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Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   Tracking    >    Monitoring    >   Tracking    >    Monitoring    >   Reprocessing Reprocessing >   Summary>   Summary

ResultsResults

EUREF solution

Reprocessed solution
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• 11 new EPN stations

• Examples of tracking problems

• GPS+GLONASS data quality checks

• Rapid EPN solution is now part of RAW time series 

• Monitoring of real-time data streams

Background Background >    Status     >    Guidelines    >   >    Status     >    Guidelines    >   Tracking    >    Monitoring    >    Reprocessing    >   Tracking    >    Monitoring    >    Reprocessing    >   SummarySummary
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To all Station operators, Data centres,
Analysis centres and their agencies

For your support to the EPN Activities

Please submit site pictures to EPN CB: BELL BOGI BZRG CREU DRES DUBR EBRE ESCO HELG HOFN
JOEN KOSG LLIV METS NSSP OBE2 OSJE OSLS POTS QAQ1
RABT REYK SFER SODA THU3 TUBI VLNS


