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Status: Network, coverage, contributors

White Paper: Real-time GNSS in Routine EPN
Operations

Real-time GNSS tools: BNC, client for
Windows Mobile

Products: RTNET, Real-time orbits & clocks
Real-time |GS: Call for Participation

Theway ahead: Tools & Standardization
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Contributorsto www.euref-ip.net

1. AGH University of Science and Technology - Poland (2)

2. Agricultural University of Wroclaw - Poland (1)

3. Agriculture Ingtitute University of Milano - Italy (1)

4. Bucharest Technical University of Civil Engineering - Romania (1)
5. Budapest University of Technology and Economics - Hungary (2)
6. Bundesamt fuer Eich- und Vermessungswesen - Austria (2)

7. Czech Technical University CVUT - Czech Republic (1)

8. DIST Universitadi Cagliari - Italy (1)

9. European Space Agency - Europe (1)
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FOMI Satellite Geodetic Observatory - Hungary (1)
Fachhochschule Bochum - Germany (1)

Federal Agency for Cartography and Geodesy - Germany (17)
Finnish Geodetic Institute - Finland (3)

GOP Research Insitute of Geodesy Topography and Cartographie - Czech Republic (1)
Geodetic Institute University Warszawa - Poland (1)

Geodetic and Cartographic Institute - Slovakia (1)

Institut Cartografic de Catalunya - Spain (2)

Institut Geographique National - France (1)

Institute of Geodesy and Geodetic Astronomy Warsaw University of Technology - Poland (1)
Instituto Geografico Nacional - Spain (15)

Instituto Geografico Portugues - Portugal (1)

Instytut Geodezji i Kartografii Warszawie - Poland (1)

Istituto Nazionale di Ricerca Metrological.N.RI.M. - Italy (1)
KGSIN University of Warmia and Mazury - Poland (1)
Landesvermessung Bayern - Germany (1)

Landesvermessung M ecklenburg-Vorpommern - Germany (3)
Landesvermessung Saarland - Germany (1)
Landesvermessung Thueringen - Germany (1)

Leica Geosystems AG - Switzerland (1)

Leica Geosystems Sp.z.0.0 - Poland (1)

Mairie de Cannes - France (1)

NERC Space Geodesy Facility - United Kingdom (1)
National Land Survey - Sweden (3)

Ordnance Survey - United Kingdom (2)

Politecnico di Torino - Italy (1)

Royal Observatory - Belgium (1)

. SAPOS Berlin - Germany (1)
38.
39.
40.
41.
42.
43.
44, Telespazio S.p.A. - ltaly (2)

45,

46. Universitat die Perugia - Italy (2)
47.
48.
49.

Satellite Observatory Lamkowko University of Warmiaand Mazury - Poland (1)
Survey Sales and Hire - Ireland (2)

SwissTopo - Switzerland (1)

Techische Universitaet Wien - Austria (1)

Technical School of Rovereto - Italy (1)

Technical University Delft - The Netherlands (1)

TopoBreda - Portugal (1)
University Padova - Italy (2)

University Rome La Sapienza - Italy (1)
VUGTK Geodetic Observatory Pecny - Czech Republic (1)

Total: 94 Streams



Real-time GNSS in Routine EPN Operations

White Paper available from:
http://www.epncb.oma.be/_organisation/
guidelineEPNRT_WhitePaper.pdf

Turn EUREF-IP Pilot Project into a routine service

Guidelines developed for

— Reference stations

— NTRIP Broadcasters

— High-rate RINEX Data Centers
— Real-time Analysis Centers

— Role of EPN Central Bureau



Reasons for EUREF-IP

 Integrate Real-time EPN stations in regional
DGPS/RTK networks because

— They are the best real-time monitored long-term
available reference stations on the continent.

— This allows easy real-time data exchange and
Saves Costs.

— |t enables EUREF to support dm-level
positioning European-wide, consistently
referred to ETRS89.
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RM S of Discrepancies between Double Difference Clock Corrections:

| GS Final Clocksvs. Broadcast or RTNET Clocks
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RMS = +
(m -1) * n * (n-1) / 2
c = Saédliteclock correction
t = Epoch
Ij = Indexfor epochs
k = Index for satellites
mE = Index for satellite with max. elevation
m = Number of satellites
n = Number of epochs

SOURCE = Source of clocks



DDCC[ns])

0.5

30sec Double Difference Clock Corrections between SYN10 and SYNmaxElev

IGSFInol — RTMET, rms=+/—0.057na
IGSFinal — Broodcast, rma=4/—0.116ns

{c) BKG waber 29—Mar—2007 13:11
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I0sec Double Difference Clock Ceorrections between

SVNGC and SY¥NmaxEley

IGSFInol — RTMET, rms=+/—0.080na
IG5Final — Breadcast, rMme=+/—0.121ns

{c) BKG waber 29—Mar—2007 13:11
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meters

Thin lines: Broadcast clocks
Thick lines; EUREF Real-time clock estimates
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Real-time |GS Pilot Project, Call for Participation

Background

Goals and Objectives
Organizational Aspects
Project Committee

Call for Participation

Real-time Tracking Stations

Real-time Data Centers

Real-time Analysis Centers

Real-time Associate Analysis Centers

Real-time Analysis Center Coordinator

Real -time Network Management and Monitoring
Real-time Users

|nstructionsfor Submitting Proposals
Proposal Form



Current Real-time | GS Resources
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1GS: ,,SOC/UDP* vs. EURF. ,RTCM/NTRIF

Handling GLONASS and GALILEO should be a must for both
approaches. Consequently, extending the “SOC/UDP” approach when
switching to GPS+GL O would be a necessity. However, all modern
Internet-ready receivers aready support the “RTCM/NTRIP
approach.

How can station operators be persuaded to run an extra Linux PC on
the site to support “SOC/UPD” if all what’'s needed is already
Integrated in the receiver?

The suggestion is to closely cooperate with RTCM to develop RTCM
v3and NTRIPv2 in away that it fully satisfies our needs. This could
save us guite some work.



RTCM Working Group: State Space
Chaired by G. Wuebbena

Final goal: Concepts and Messages for all types of
accuracy

Step 1: Dual frequency Real-time PPP

— Message(s) for precise orbits and satellite clocks
Step 2: Single frequency Real-time PPP

— Development of VTEC ionospheric messages
Step 3: RTK-PPP

— STEC, troposphere, delays, carrier phase ambiguity (maintain
Integer nature)



New RTCM Working Group:
Extension of RTCM v3to...

e Overcome the current limitation of handling
only one code per frequency

— Current problem: L2C
— Future problems: L5 and GALILEO
e Develop new RTCM v3 format which

allows to transport any observation
becoming available



