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» GNSS real-time data streaming has been
successfully developed within EUREF

» Special Project “EUREF-IP” was created In
2002

» Currently ~ 90 EPN stations with real-time
capability

» SP EUREF-IP moved towards EPN routine
operations end of 2007

EUREF Symposium, June 18-21 2008, Brussels



* | Federal Agency for
Loy Cartography and Geodesy - .
Motivation

» GNSS development has been accelerated
« from daily to hourly files (data)
e from post-processing to near real-time (products)

» Current evolution is going towards
 Real-time data streaming
 Real-time monitoring and analysis

» With the improvement of products and models
the GNSS analysis has been extended

 From relative positioning
e To single point positioning
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» Key objectives (selection):

RT network

Generate RT products

Enhancement of (existing) IGS products
Investigation of standards and formats

» CfP in June 2007 (IGS mail 5616), see
http://www.rtigs.net/pilot/index.php

» 25 proposals until October 2007

» Decision in December 2007 to accept them all
(IGS mail 5692)

» Kickoff in March 2008 (mail by M. Caissy to the
participants)
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» Proposals to the individual categories
 RT tracking stations: 82+ (69+ plus 13 , possibly®)
RT data centers
- RT data-file centers: 5
- RT data/product distribution centers: 9
 RT analysis centers: 7 (8)
 RT associate analysis centers: 1

1

 RT analysis center coordinator: 1
(ESOCQC))
 RT network management & monitoring: 7

e RT users: 13

(Loukis Agrotis
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» |GS AC workshop 2-6 June 2008 — recommendations

for RT issues

« Both NTRIP and UDPRelay will support dissemination of the Pilot Project Real
Time products.

« The Pilot Project Analysis and Data Centre participants will initiate a requirements
definition phase for formats of all Real Time products that are within the scope of
the Pilot Project. It is assumed that the Data Centre participants will also cover the
perspective of the User Community.

A prototype format for orbits and clocks will be developed and hosted by the RT
Data Centres. The timescale for this will be compatible with the schedule for the
availability of the products (by January 2009 for individual ACs and March 2009
for the combination product).

« The RT Pilot Project will take an active role in the definition of final formats to
support our requirements for all RT products, placing emphasis on influencing
the evolution of existing international standards and in particular RTCM.

e |GS —-become amember of RTCM SC 104

« That RINEX 3.0 be used to define RTIGS requirements for streamed data content
and observation resolution

« That SP3c and Clock RINEX be used to define RTIGS requirements for streamed
content and resolution for state space orbits and clocks

EUREF Symposium, June 18-21 2008, Brussels
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Standardization effort: RTCM

RTCM: Radio Technical Commission for Maritime Services

A\

Founded 1947 as U.S. State Department Advisory Committee
Now an independent membership organization
Supports development of standards and regulations
Runs Special Committees:
« SC-104 “Differential Global Navigation Satellite Systems”
and different Working Groups:
« Communication & data transfer:
- WG Internet Protocol (e.g., NTRIP 2.0)
* Modelling:
- WG RTK Network MSG
- WG State Space
* Individual GNSS
- WG Galileo
- WG GLONASS

« WG Version 3 (to accommodate the modernization of existing systems (GPS,
GLONASS) and systems under development (EGNOS, Galileo))

- E.g.: WG Synchronous Messages for Multi-Code/System Operation

YV V V

A\

EUREF Symposium, June 18-21 2008, Brussels



% Federal Agency for
Cartography and Geodesy

Standardization: current efforts relevant for PPP

WG State Space

»  State Space Principle:
. Provision of information on individual error sources, i.e. “State Space

Representation”

Satellite signal delay =
: o
Satellite clock error %
Satellite orbit error §
Satellite antenna PCV %
lonosphere 2
: >
Troposphere =
o

Multipath

obstacle

Receiver Antenna PCV

Receiver clock error

Receiver signal delay

EUREF Symposium, June 18-21 2008, Brussels



R

Federal Agency for
Cartography and Geodesy

Standardization: current efforts relevant for PPP

WG State Space

>

Additional issues in order to ensure consistent modelling
. Treatment of site displacements
- solid earth tides
- pole tides
- ocean loading
- atmospheric loading
. standardization of tropospheric correction models
. geodetic datum / coordinate reference systems
. global, regional and/or local services
. higher order ionospheric effects
. satellite attitude models

=» The IERS conventions can serve as a reference for the standardization.
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Standardization: current efforts relevant for PPP

WG State Space

» WG Goal & Schedule:
. Development of State Space Representation concepts and messages for all types
of accuracies, inclusive RTK:

1. Messages for precise orbits and satellite clocks. This is compatible to the
basic PPP mode using IGS products. Such messages will enable real time
PPP for dual frequency receivers

2. Vertical TEC (VTEC) messages. This will enable RT-PPP for single frequency
receivers

3. Slant TEC (STEC) messages, tropospheric messages and satellite signal
delay messages. This will enable RTK-PPP
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Standardization: current efforts relevant for PPP

WG State Space

»  State Space approach advantages

. Defining state parameters as corrections to reference parameters or models allows
a dramatic reduction of required bandwidth.

. All or most parameters do not depend on reference station and frequency/signal.

. Residual local errors of reference stations are eliminated or highly reduced in
redundant networks.

. Missing observations on individual reference stations do not result in missing state
space information if the network has enough redundancy.

. Satellite dependent parameters are globally valid.

. Atmospheric parameters have global / regional / local validity depending on
accuracy level.

. Orbits and troposphere have high correlation in time, i.e. the update rates can be
low.

. Satellite clocks and ionospheric parameters may require higher update rates.

EUREF Symposium, June 18-21 2008, Brussels



% Federal Agency for
Cartography and Geodesy

Orbit & clock correction concept (1)

IG5 & EPN
Reference
Stations

Observations and
Broadcast Ephemeris | BNC Observations

-

% Decoder GNSS
Fnai
NTRIP Broadcast l Hetie

w

Caster Epheﬂlens Calculation
of Clock

- BNS . Corrections

Corrections for Estimated Clocks

Broadcast Ephemeris || =°%* || and interpolated
and Clocks Satellite Positions
Corrections for l
Broadcast Ephemeris IGS Ultra
and Clocks SP3 orbits & clock RINEX Rapid Onbits
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» Purpose

e Calculate differences between BRDC and IGU orbits
In radial, along track and out-of-plane components

 Model orbit differences through polynomials of low
degree

e Provide model-based estimations of corrections for
BRDC orbits

e Calculate differences between BRDC clocks and
improved IGU clocks

» Model clock differences

e Provide model-based estimations of corrections for
BRDC clocks

» First draft version since April 2008

EUREF Symposium, June 18-21 2008, Brussels
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KG trip erver (BNS)

# BKG Ntrip Server (BNS) Version 1.0 =3
File  Help
Basic Options | MTRIP Caster RIMEY and SP3
Input Paorts Cukput Files
SeleCtlon USIﬂg tabs Ephemetis Log |D:'l,su:uehne'l,ReaItime'l,Pru:ugramme'l,bns_Iu:ug |
Clacks Data |D:'l,su:-ehne'l,ReaItimE'I,Prugramme'l,l:uns.u:uut| |
Two data stream inputs
necessary via port
Stark  Stop Help=shift+F1
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KG trip erver (BNS)

# BKG Ntrip Server (BNS) Version 1.0 M=1E3
File Help

Basic Options MTRIP Caster | RIMEY and SP3

Hask | wane, elref-ip, net Prort 2101
Mountpoint | CLCKL Password

Output of clock
corrections to another
mountpoint on the
caster

Skark  Stop Help=3hift+F1
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# BKG Ntrip Server (BNS) Version 1.0 M=1E3
File  Help

Basic Options MTRIP Caster | RIMEX and SP3 |

Clacks in RIMEX Faorrmak

P | Directory | [:YsoehneRealtime! Programme

Option for output of fnterval Samping

clocks and orbits in
We” known flle Direckary |D:'l,sDehne'l,realtime'l,Pngramme
fOrmatS Interval 1 min r\? Sampling

1 min
2 min
S min
— 10 min
— = A - e 15 min
Selection of sampling 30 min

1 hour

rate and file length

Ephemeris in SP3 Formak

Skark  Stop Help=3hift+F1
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Orbit & clock correction concept (2)

Station
Observations and Observations and GNBS
Broadcast Ephemeris Broadcast Ephemeris :
. . 21l c
NTRIP + BNC o S
Caster > > -
Corrections for L1560 Corrections for P;ZT:;E
Broadcast Ephemeris Broadcast Ephemeris | | pogitioning
and Clocks and Clocks
Corrections for Coordinates
Broadcast Ephemeris
and Clocks
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Orbit & clock correction concept (3)

Obszervations and
Broadcast Ephemeris
from GNSS Receiver

|

Corrections for . c fons § ]ng_SS
Corrections for orrections for neine
Broadca.st . NTRIP : BNC , o111
Ephemeris _ _
and Clocks Caster Broadcast Ephemeris |[, || Broadcast Ephemeris Precise
and Clocks and Clocks Point
Positioning
Coordinates

——— = state space representation, orbits & clocks, RTCM v3 messages

EUREF Symposium, June 18-21 2008, Brussels



* Federal Agency for
N Cartography and Geodesy

KG trip lient (BNC)

» Purpose
« GNSS data streams available through Ntrip
o Generation of high-rate RINEX OBS and NAV files
 Generation of EPH and synchronized OBS via port
 Monitoring of the performance of a real-time network

> Latest version 1.5 available for download since
April 2008

EUREF Symposium, June 18-21 2008, Brussels
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selection using tabs

KG

trip

lient (BNC)

# BKG Ntrip Client (BNC) Version 1.6 =13

File

Prosy | General |

RIMEY O.I.Jservatinns I

RIMEY Ephemetis |

Synchfﬂnize.d Cl).bservations

| Ephemeris Corrections | Maritor |

Procey hiosk | gate-F.ifag.de
Prosy part 001

Settings For the procy in protected nebworks, leave the boxes blank if none,

mounkpaink

1 éwww.euref-ip.net:ZlDl,l'IENGD

2wy, euref-ip, net: 2101 /SONS0
3wy, euref-ip,net: 2101 VAASD
4w euref-ip,net: 2101 VALAD
5wy, euref-ip, net: 2101 [ZIM20

6w euref-ip,net: 2101 /Z00UF0

decoder

CRTIES

RTCM_ 2.1
RTCM 2.2
RTCM 3.1
RTCM 3.0

RTCM_2.5

ak

45.02

39.65

62,96

41,70

46,90

46,56

long

7.64
356,04
21,77
355,29
7.50

12,97

nmea brvkes
no 1.885 kb
no 4.745 kb
no 3.273kb
no 2,085 kb
no 1.873kb
no 4,666 kb

053-06-10 12:10:05 ======
08-06-10 12:10:09 Get Data:
08-06-10 12:10:09 Get Data:
08-06-10 12:10:09 Get Data:
05-06-10 12:10:09 Get Data:
05-06-10 12:10:09 Get Data:
05-06-10 12:10:09 Get Data:
05-06-10 12:10:10 Skation SONS0: old epoch 216622 thrown away

——=—=== Start BN =====

TEMGO in RTIGS Format

SOMSO in RTCM 2. Format
ARSI in RTCM 2,x Format
WALAD in RTCM 3.x format
ZIM20in RTCM 3. Format
ZOUFD in RTCM 2. Format

Add Maounkpaints

Delete Mountpaoints

Stark  Skop

Help=Shift-+F1

EUREF Symposium, June 18-21 2008, Brussels
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KG trip lient (BNC)

# BKG Ntrip Client (BNC) Version 1.6
File

Help

Prosy | General | RIMEY Observations RIMEX Ephemeris | Synchronized Observations | Ephemeris Corrections | Monitor

# Add Mountpoints

Data of the selected

m OU ntp0| ntS Wl ” be Caster host !:www.eurel:-ip.net Caster port :Er
Lser :D Passward pessssnses '
Streamed maUnkpoink identifier - Farmat - Farmat-details - carrier - syskem - riebi £
1 ACORD Caruna RTCM 2.3 1(1),2(600,3(100,18( .. 2 GRS ELREF —
Z  ALACD RTCM 2.3 1(10,3(100,1&(13,19(.. 2 GRS ELREF
ALEAD RTCM 2.1 | 1010,530100, 160300, 18, 2 GRS EUREF
Almeria RTCM 2.3 | 1(10,30100,18(1),19(... 2 GRS ELREF
Thessalariki RTCM 3.0 100413, 1006{10),10... |2 GRS ELIREF
& BELFO Belfast RTCM 3.1 1004(1),1006(15),10... |2 GPS+GLD EUREF
7 BELLD Bellmunt_de_Seq... RTCM 3.0  1004(13, 1005(5),100... 2 GRS EUREF
g  BOCHO Brochum RTCM 2.1 1(1%,3(600, 14(60),16... |2 GRS Misc
— = Biwmirin Frn RTAM S A ST R a9 coccielang b
Various formats are TR T
supported and can be
selected from the
braodcaster
Add Mountpoints  Delete Mountpoints — Start  Stop Help=5hift-+F1

EUREF Symposium, June 18-21 2008, Brussels
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KG trip lient (BNC)

# BKG Ntrip Client (BNC) Version 1.6
File

Help

El VAAS162M00.0B0 - WordPad

/ Datei  Eearbeiten Ansicht  Einfigen Format 7
beld &2 # @ =B B
r | 3.00 OESERVATICN DATAL M [(MIXED) RINEX WER3ION / TYPE A
BHNC 1.6 soehne 20080610 121012 UTC PGM / RUN EY / DATE
VALS MARKEER INAME
r GEODETIC MAREER TYFE |
105111001 MARKEFR HNUMEER
125 ALASHTECH Z-XII3 cooo REC # / TYPE / VEERS
195 ASHVO093 6k M SO LNT # / TYPE
2699565.0000 1078264.0000 5658065.0000 APPROX POSITION EYZ
0.o0o0a00 0.o0o00o 0.o0aaa ANTENML: DELTAL H/E/H
F Prof. Ruizhi Chen FizI OBESEEWVEER / AGENCY
PORTICNS OF THIS HEADER GENERALTED BEY THE EFN CE FROHN COMMENT
SITELOG waas_2Z0050311. log COMMENT
E e 10 C1C C1P Lic 51C C2X C2P L2X 22X LZP B2F 5Y3 / # / OES TYPES
R 10 €1C C1P L1C 51C C2C C2P LaC S2C LaP S52F SYs / # / OBS TYPES
3 3 C1C LiC 31cC 3¥s S # / OBZ TYPES
2005 aa 10 1z i0 24 . 0000000 GR3 TIME OF FIRST OB3
RTCH 2 wWW.euref-ip.net/ VLALSO COMMENT
END OF HEADER
> 2008 06 10 12 10 z4.0000000 O 10
GOS 21097445, 400 0,000 112041523%.012 0O o.ooo0 o.ooo 21097451, 500 0,000 o.ooo0 S3415952.539 0
o.aao
10 21263100.340 0.ooo 115790375.152 0O 0.ooo0 o.aoao 21263103 .560 o.ooo 0.ooo0 S558526785.652 0
o.aao
GZ27  21203941.030 0,000 114516156.058z2 0O o.ooo o.ooo 21203944 ,.4680 o, o000 o.ooo S57409759.027 0O
o.aao
GO6  Z4362261.560 0.ooo 132187959.328 0 0.ooo0 o.aoao 24362265.820 o.ooo 0.ooo0 99252943.895 0
0.ooo
G24  23642544.800 0,000 120075952.045 0O o.o000 o.aoao 23642545.700 0,000 o.o000 955891495.625 0
o.aooao
G258 22297970.400 0.0ooa 118753515.1584 0 0.oo0 0.oo0 Z2297971.960 0.0oo0o 0.oo0 90459595.355 0
o.aao
13 Z228789Z5.:280 0,000 118214423%.070 0O o.ooo o.ooo ZZ87892Z6.3680 o, o000 o.ooo 20419688.672 0O
o.aao
03 23889199.220 0.ooo 121660335.050 0O 0.ooo0 o.aoao 23889203 .880 o.ooo 0.ooo0 97456085.906 0O
o,ooo
G077 20923306.500 0. o000 113046755.5805 0O o.o00 o.aoao 20923305.880 0,000 o.o00 S564145827.996 0
o.aooao
GZe 23540597.050 0.0ooa 123729923.523 0 0.oo0 0.oo0 Z3540600.880 0.0oo0o 0.oo0 9977z2597.621 0 "
Driicken Sie F1, um die Hilfe aufzurafen.
[ |
Add Mountpoints  Delete Mountpoinks — Start Stop Help=3hift+F1
—
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W trin linnt (BNC)
H=1E3
Datei  Bearbeiten  Ansicht  EinfOgen  Format ¢
e &G # B
z.11 M: GPS MNAV DATL RINEX VERSION / TYPE
ENC 1.6 soehne 10-Jun-2008 PGH / RUN BY / DATE Kol
END OF HEADER : o
04 08 06 10 14 00 0.0 -8.76677222550e-05 -9.09494701773e-12 0.00000000000e+00
GPS + GLONAS 9.50000000000e+01 5.27812500000e+01 5.19450208615e-09 —2.0643503 1506e+00
2.361834045922e-06 B.06671881583e-03 6.65336847305e-06 5.15378713036e+03
Ear)r]EBrT]EariS; can k)f? 2.23200000000e+05 6.51925802231e-08 -4.03196532720e-01 —-1.65775418282e-07
9.42802453587e-01 2.41406250000e+02 3.76993327788e-01 -8.372459160502e-009
ESt()rEB(i 3.27156484524e—-10 1.00000000000e+00 1.48300000000e+03 0.00000000000e+00
2.90000000000e+00 0.00000000000e+00 -6.05359673500e-08 9.50000000000e+01
0.00000000000e+00 O .00000000000e+00
05 08 06 10 01 59 44.0 -3.94978560507e-04 ©9.09494701773e-12 0.00000000000e+00
£.00000000000e+00 -7.26250000000e+01 5.1970021902%9e-08 -2, 4608612 6973e+00
-3.76099378204e-06 B5.8540853231096e—-03 6.18584454060e-06 5.15358026123e+03
1.79984000000e+05 1.71363353729e-07 -2.59858660682e+00 —7.45058059692e—09 tes
9.42874315048e—-01 2.409062500000e+02 1.22460544448e+00 —8.202458827256e-00
4.07159816984e—-11 1.00000000000e+00 1.48300000000e+03 0.00000000000+00
2.00000000000e+00 0.00000000000e+00 -4.19095158577e-08 &.00000000000e+00
0.00000000000e+00  O.000000000002+00
06 08 06 10 08 00 0.0 1.45323574543e-04 6.59383658785e-12 0.00000000000e+00
We ir]tr()(le(:EEC1 a 5.80000000000e+01 -1.20937500000e+01 5.21414576153e-00 &.49285370188e-01
6.61239027977e-07 5§.93560829293e-03 1.08387321234e-05 5.15373560679e+03
. 2.01600000000e+05 -6.332993507309e—-08 -1.50112513854e+00 —1.862645149232-08
r1LJrY]t)EEr ()f ESF)EEC:|- 9.33106554399e-01 1.56593750000e+02 -1.663409064914e+00 —8.39392106908e-09
. . 1.24648049234e-10 1.00000000000e+00 1.48300000000e+0% 0.00000000000e+00
rT]()Ljr]tF)()lr]tES Nt 2.000000000002+00  0.000000000002+00 —4. 65661257308e-058  5.50000000000=+01
: . 0.00000000000e+00 O .00000000000e+00
(j|ff€3r53r]t r53£3|()r155 07 08 06 10 14 00 0.0 -2.37640924752e-05 7.503331280963e-12 0.00000000000e+00
3.50000000000e+01  4.81250000000e+00 4.56626163170e-00 -9.972805441662-02
\A/C)fl(i §.38190317154e—-08 1.73991371412e-03 6.07781112194e-06 5.15370824623e+03
2.23200000000e+05 7.07805156708e-08 2.725912643994e+00 -8.568167686462-08
9.62744088258e—-01 2.67375000000e+02 2.61484309233e+00 -8.2206995679%9e-09
4.32160858377e-11 1.00000000000e+00 1.48300000000e+03 0.00000000000e+00
2.00000000000e+00 0.00000000000e+00 -1.07102096081e-08 3 .50000000000e+01
0.00000000000e+00  O.000000000002+00
08 08 06 10 14 00 0.0 -1.56839378178e-04 —1.70530256582e-12 0.00000000000e+00
6.60000000000e+01 2.90625000000e+00 4.058586447920e-09 -9.53213492962e-01
7.82310962677e-08 1.01945190690e—-02 6.03124499321e-06 5.15360357475e+03 o

Driicken Sie F1, um die HilFe aufzurufen,
; =Z1 Z0U0, brassers
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trip lient (BNC)

) Version 1.5

File  Help
Proxy General RIMEYX Observations RIMEY Ephemeris Synchronized CObservations Mionitar
je
/ Wait For Full epoch
File {Full path) |D:Il's0ehne,l'Realtime,l'F‘ru:ugramme,l'Daten
O utp Ut Of Sampling
Syn C h ro n i Zed Cukput synchronized observations epoch by epoch.
observation via port
mountpoink decoder lak long nmea bytes
1 wnaigs-ip.net:21017ADIS1 RTCM_3.0 9.03 35,74 na 139.53 kb
2w, igs-ip.net: 2101 JCONZ2 RTCM_3.0 -36.54 286,98 no 136.96 kb
3 v igs-ip.net: 2101 /FFMI2 RTCM 3.0  50.09 866 no 141914 kb

Us-0F-Us T3 100 A Gek Data:
03-04-08 15:10:17 Get Data:
03-04-03 135:10:17 Get Data:
03-04-03 13:13:37 ======
03-04-0F 13:13:35 Get Data:
03-04-0F 13:13:35 Get Data:
03-04-05 13:13:35 Get Data:
03-04-08 13:15:09 ======
03-04-08 15:15:09 Get Data:
03-04-03 135:15:09 Get Data:
03-04-03 135:15:09 Get Data:
03-04-03 13:16:23 ======
03-04-03 13:16:24 Get Data:
03-04-08 15:16:24 Get Data:
03-04-03 135:16:24 Get Data:

DAEID I B TR X Format
GOPED in RTCM 2.x Format
ZIMZ0 in RTCM 3.x Format

=——=—= Start BN ====—==—=———

ADISL in RTCM 3.x Format
CCOMZ2 in RTCM 3. x Format
FFMIZ in RTCM 3.5 Format

—=—=== Start BN ====—=—=====

ADIS1 in RTCM 3.x Format
COMZ2 in RTCM 3, x Format
FFMIZ in RTCM 3,x Format

—====== Start BN ============

ADISL in RTCM 3. Format
COMZ2 in RTCM 3. x Format
FFMIZ in RTCM 3,x Format

<

Add Mountpainks

EUREF §

Delete Mountpoints  Stark  Stop

Help=Shift+F1
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Ephemeris
corrections can be
stored in different
Intervals

Mountpoint of the clock
corrections

DB

atei  Bearbeiten  Ansicht

ordPa

Einfiigen

Farmat ¥

Dz S # By

14583 216960.0 GOZ 23 3.3591 o.015 0.4z26 -0.005
1483 216960.0 <06 61 1.264 0.728 0.936 0.123
1483 216960.0 <07 35 -1.211 -0.007 0.355 -0.54z2
1483 216960.0 <03 66 -7.024 1.472 -2 .882 1.318
1483 216960.0 G10 39 5.639 a.729 2.267 0.509
1483 216960.0 G13 g 1.760 1.771 0.117 0.224
1483 216960.0 G15 3 0.035 o.110 0.362 o.oas
1483 216960.0 GZ4 46 1.761 1.454 1.553 0.zZ66
1483 Z216960.0 GEZ5 106 3.587 0.542 -0.250 0.242
1483 Z16960.0 GZa 70 -16.223 1.175 -0.309 0.135
14583 Z216960.0 GZ7 31 -0.922 0.306 -2Z.848 0.930
14583 216960.0 GZ8 171 g.477 1.518 -0.337 0.0e89
14583 Z216960.0 RO7 15 -1.204 3.0ao0 0.005 1.871
14583 216960.0 ROSZ 15 -0.508 3.839 -5.358 2.960
1483 216960.0 R10 15 -4.353 2.352 4.920 -3.177
1483 216960.0 R11 10 Z.058 37.008 £29.719 £63.394
1483 Z216960.0 R17 10 -4.15%9 -1.5386 3.347 -0.778
1483 Z216960.0 RZ4 2 -4.23534 §9.070 -136.325 415.076
1483 216961.0 GOZ 23 3.392 0.01a 0.4z26 -0.0o0s
1483 216961.0 GO6 61 1.263 o.726 0.937 0.123
1483 Z16961.0 GO7 35 -1.212 -0.007 0.355 -0.543
1483 Z16961.0 GO3 GG -7.025 1.471 -2 .883 1.315
14583 Z216961.0 <10 39 5.639 .79 2.287 0.509
14583 Z216961.0 13 g 1.781 1.771 0.117%7 0.z224
14583 216961.0 G15 3 0.035 o.110 0.362 o.oas
14583 216961.0 GZ4 46 1.760 1.454 1.553 0.Z66
1483 216961.0 GZ5 106 3.586 0.543 -0.251 0.241
1483 216961.0 GZa 70 -16.223 1.180 -0.310 0.139
1483 216961.0 GZ7 31 -0.925 0.306 -2.845 0.939
1483 216961.0 GZ8 171 g.476 1.517 -0.338 o.o7o
1483 Z2165961.0 RO7 18 -1.205 3.000 0.o006 1.871
1483 Z2165961.0 ROS 18 -0.5086 3.540 -5.356 2.960
1483 Z216961.0 R10 18 -4.353 2.352 4.991 -3.177
1483 Z16961.0 ER11 10 Z2.058 37.005 29.730 £63.935
1483 Z16961.0 R17 10 -4.158 -1.544 3.348 -0.777
14583 Z216961.0 RZ4 2 -4.235 §9.0558 -136.375 415.095
14583 216962.0 GOZ 23 3.393 0.01a 0.4z26 -0.0o0s
1483 216962.0 GO6 61 1.263 o.726 0.937 0.123

Driicken Sie F1, um die Hilfe aufzurufen.
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Settings for the
monitoring

showing latency and

availability

S~

KG

Procy Genetal RIMEY Observations RIMEX Ephemetris

Synchronized Observations

trip

Ephemeris Carrections | Monitor L

lient (BNC)

Ohservation rate 1H

Failure threshold 0 min

-
| x| 2

Recovery threshold 0 min Pause [ |

Script (Full path) |D:,l'su:uehne,l'ReaItime,l'Pru:ugramme,l’du:uit.|:|I

I

Performance log 1 min

Metwork monikoring, outages, handling of corrupked streams, lakencies, skatistics,

mauntpaink decaoder lat lang
1 éwww.eureF—ip.net:ZlDl,l’BRUSD ERTIGS 50.80 4,36
2wy, euref-ip net: 2101 /GATAD RTCM_2.5 41.11 35141
3w, eoref-ip,net: 2101 /GANPO RTCM_3.0 49,03 20,32

nmea

no

no

no

bvtes
358,881 kb

86,006 kb

47.213 kb

08-06-10 12115137 ============ Start BN ============
03-06-10 12:15:37 Get Daka: CLCKD in RTCM 3.x Format
y ============ Start BN_ ============

¢ BRSO in RTIGS Format
: GATAD in RTCM 2. Farmat
$ GAMPO N RTCM 3.x Format

: kency 1,37 sec, min 0,58, max 1,72, 32 epochs
05-06-10 12:15:47 GANPO: Mea ency 1.22 sec, min 0.49, max 3.25, 33 epochs
05-05-10 12;18:48 BRUSD: Mean latency 1,96 sec, min 1,41, max 2,58, 33 epochs
03-05-10 12: 1946 GAIAD Mean latency 1,37 sec, min 0.58, max 1.73, 60 epochs
08-06-10 12:19:46 GAMPO; Mean latency 1.2 sec, min 0.47, max 2.67, 60 epochs
03-06-10 12:19:45 BRUSO; Mean latency 1,99 sec, min 1,39, max 2.59, 60 epochs
03-06-10 12:20046 GAMPO: Mean latency 1,14 s2c, min 0.5, max 1.63, 60 epochs, 0 gaps
08-06-10 12:20:47 GAIAD: Mean latency 1,32 sec, min 0.6, max 1.69, 60 epochs, 0 gaps
03-05-10 12;20:45 BRUSD; Mean latency 2,02 sec, min 1,33, max 2,76, ol epochs, O gaps

Add Mountpoints  Delete Mountpoinks — Start Stop Help=5hift+F1

m, ] TOTY
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| GNSS processing engine

» RTNet
« By “GPS solutions” / L. Mervart

e Used for
- either clock correction and ZTD estimation (network
solution)

- or coordinate estimation (PPP)
 Clock correction estimation successfully tested for
Europe (GPS only and GPS+GLONASS), North
America and Australia

EUREF Symposium, June 18-21 2008, Brussels
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GNSS processing engine — results

dH ]

dH + _

E dE H .

Ill —
-'_"‘

] i

= M = -A.6373 |

E = -1.26883 |

1 I 1 ] last dH = 1.47°46
1 s 3 4 5 &
minutes
HERTE&: FFPFP < freese ZD>
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1k 2, N+

el I dE

E a g B +: -------------------- R SERX Trrrrry T 7]

SR A A last dN = -@8.2729

1.5 b+ last dE = -@.3@51

-z L * I I ] ] last dH = H.1264
5} 1 s 3 4 5 &
minutes

EUREF Symposium, June 18-21 2008, Brussels
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GNSS processing engine — results

ZTD parameter from NRT with BSW5.0 (1h sampling) and RTNet (1 sec sampling)

|—¢— BSW_KARL —=— RTH_KARL —i— BSW_ZIMM BSW_ZIM2 |

2.55

2.5 A
245 -

ro
=
|

2.35 A

ZTD [METER]
=]
%]

2.25 A

N
(o]
1

2.15 A

2.1 A

2-05 I I I I
34610 34615 34620 34625 34630

MJD
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GNSS processing engine — results

ZTD parameter from NRT with BSW5.0 (1h sampling) and RTNet (1 sec sampling)

| —+— dBSW_ZIMM —=— dRTH_ZIMM |
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| Conclusions & outlook

» EPN real-time data streaming widely-used
» Moved to EPN routine operations

» Strategies of orbit and clock correction
computation and dissemination is on an
advanced level

» EUREF is going to launch a new SP about the
enhancement of real-time data streams

EUREF Symposium, June 18-21 2008, Brussels
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Thank you for your attention!

Information & Downloads:

http://igs.bkg.bund.de

/
/
“, euref-ip@bkg.bund.de

EUREF Symposium, June 18-21 2008, Brussels



