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7 Analysis centers (DLR, ESOC, NRCan, BKG,
GFZ, GMV, TUVienna) contributing to orbit and
clock combination

— Each with individual software

— Some contributing with two different solutions

Clock & orbit combination in post-processing as
well as In real-time

New product-related Ntrip broadcaster set up:
products.igsspineicy for Cartography and Geodesy
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home | statistics | sourcetable | listeners | sources | admins || settings

Sourcetable

CAS;products.igs-ip.net;2101;1GS-IP;BK.G:0;DEU;50.12;8 69:http://products.igs-ip.net home

CAS:riem-ntrip org; 2101 NiripInfoCaster, BK.G;0.DEU;50.12; .69 http:/www ttcm-ntrip.org home

NETMisc.BK.G;B;N;http://igs. bkg bund de/root fip/NTRIP/streams/streamlist_igs-ip htmhitp:/igs bkg bund de/index ntrip reg htm;none
STR;CLEO0Q;BRDC CoM ITEF;RTCM 3.0;1059(5),1060(5);0;GPS Misc;DEU;50.00;10.00;0;1;RTNet;none;B;IN; 1800 BKG

STR;CLEO01;BRDC CoM ITRF;RTCM 3.0;1039(5),1060(5),1065(5),1066(5);0;GPS+GLO;Misc;DEU;50.00;10.00;0;1;RTNetnone;B;IN; 1800;BKG
STR;CLK10;BRDC APC ITRFRTCM 3.0;1059(5),1060{%);0;GPS Misc;DEU;50.00;10.00;0;1;RTNet;none;B;N:1800;BKG
STR;CLK11;BRDC APC ITRFRTCM 3.0;1059(5).1060(%),1063(5),1066(3);0;GPS+GLO Misc;DEU;50.00;10.00;0;1;RTNetnone;B;N; 1800 BKG
STR;CLEZ0;BRDC APC ITEFRTCM 3.0;1059(10) 1060(10%;0;GPS Misc;DEU;50.00;10.00;0;1;RETICLE none;B;IN; 1800 gnss_gsoc_ dir de:2101/CLEKA1L(1)
STR;CLE30;BRDC CoM _ITRFRTCM 3.0;1059(10),1060{10%;0;GPSMisc;DEU;50.00;10.00;0;1;RETINA none;B;N:1800.1GS Combination
STR;CLK31;BRDC _APC ITRFRTCM 3.0;1059107. 1060(10%;0;GPS Misc;DEU;50.00;10.00;0;1;RETINA none;B;N; 1800;1GS Combination
STR;CLK42;BRDC _APC NADE3RTCM 3.0;1059(%).1060(5).1065(5).1066{5),0.GPS+GLOMisc;DEU;50.00;10.00;0;1;RTNet;none;N;N;1800.BKG
STR;CLE43BRDC APC GDA94.RTCM 3.0;1059(5),1060(5),1065(5),1066(5);0,GPS+GLO Misc,DETU;50.00;10.00;0;1,;RTNetnone;IN;IN; 1800,BKG
STR;CLE44.BRDC APC SIRGASZ000;RTCM 3.0;1059(5),1060(5),1065(5),1066(5);0,GPS+GLOMisc;DEU;50.00;10.00.0;1;RTNetnone;IN;N; 1800, BKG
STR;CLE45BRDC APC SIRGASO5RETCM 3.0,1059(5),1060(5),1065(5),1066(5);0,GPS+GLOMisc;DEU;50.00;10.00;0;1;RTNetnone;IN;N; 1800, BKG
STR;CLES0;BRDC CoM ITRF;RTCM 3.0;1059(107,1060{10);0;GPS;Misc;DEU;50.00;10.00;0;1;RETINA;none;B;IN; 1800, ESAESOC
STR;CLES1;BRDC APC ITREFRTCM 3.0;1059(10),1060(10%;0,GPS;Misc;DET;50.00;10.00;0;1;RETINAnoneB;N; 1800;ESAESOC
STR;CLE52;BRDC CoM ITRFRTCM 3.0;1059(10),1060{10);0;GPS;Misc;DEU;50.00;10.00;0;1;RETINA;none;B;IN; 1800, ESAESOC2
STR;CLES53.BRDC APC ITRERTCM 3.0;1059(10),1060(10);0,GPS;Misc;DETU;50.00;10.00;0;1;RETINA none;B;N; 1800;ESAESOC2
STR;CLE&60;BRDC CoM ITRF;RTCM 3.0;1059(10),1060{10);0;GPS;Misc;DEU;50.00;10.00;0;1,RTIGSMR none;B;N; 1800, TUW
STR;CLE61;BRDC APC ITREFRTCM 3.0;1059(10),1060(10):0,GPS;Misc;DETU;50.00;10.00;0;1;RTIGSMRE ;none;B;N; 1800, TUW
STR;CLE70;BRDC CoM ITRF.RTCM 3.0;1060(10:0;GPS;Misc;DEU;53.00;13.00;0;1;EPOS-ET;none;IN:N:4800;GFZ GPS ZD solution
STR;CLE71;BRDC _APC ITRFRTCM 3.0;1060{10%0;GPS;Misc;DEU;53.00;13.00;0;1;EPOS-RT;none;IN;N4800;GFZ GPS ZD soltion
STR;CLE72;BRDC CoM ITRF:RTCM 3.0;1060(107:0;GPS;Misc;DEU;53.00;13.00;0;1;EPOS-ET none;N;:N:4800;GFZ GPS ED solution
STR;CLE73;BRDC_APC ITRFRTCM 3.0;1060{10%:0;GPS;Misc;DEU;53.00;13.00;0;1;EPOS-RT;none;IN;N4800;GFZ GPS ED solution
STR;CLEE();BRDC APC ITRFRTCM 3.0;1059(5),1060(5);0;GPS Misc;ESP;-15.68;128.76:0; 1 :magicGNS S none B N; 320 igs-ip gmv.com:2 10 I/GMVAPC(1)
STR;CLKE1;BEDC CoM _ITEFRTCM 3.0;1059(5),1060(5);0:GPS; Misc ESP;-15 68128 76:0:1:magicGINS S none;B;N;520:igs-ip. gmv.com:2 10 1/GMVCOMI 1)
STRRTCM3EPH: Assisted-GINSS;RTCM 3;1019(1),1020(1):0;GPS+GLO;Misc;DEU;50.09;8.66;0;1;BNS:none;B;IN;2200;.BKG

— ETRS89-related correction stream on www.euref-ip.net (CLK41)
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Clock Performance {=esa

RTPP Clocks (compared to IGS Rapid)
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Real Time Clock Report - Week 168% - Day 2 - (Nov 9, 2818)

Prepared by ESOC RTPP group - Contacts:

John Dow john.dow (at) esa.int
Loukis Agrotis loukis (at) symban.co.uk
Pedro Alfaro pedro.alfarc (at) esa.int

Results of the Real Time Analysis Centre comparisons against the IGS rapid solution:

This report (igtle8%2.sum.Z) and combination clock product (igtle8c2.clk.Z) are available in directory:
ftp://cddis.nasa.gov/gps/products/ritpp/1689

Summary Table

AC PFX nsats OrbRMS{mm) nSatClk nUsed  SatRMS(ns) Sat5ig(ns) n5taClk nUsed StaRM5{ns) 5tasSig(ns)
comb igt 31 8.8 2800 2884 8.53 a.18 8 a a8.06 a8.88
rtcomb igc 31 63.7 3028 3022 8.67 8.14 8 8 8.80 8.84
bkg rtn 31 61.5 3028 3022 8.73 8.12 8 8 8.80 8.84
bkg2 rt2 58 192.4 3556 8553 8.84 8.21 8 8 8.80 8.84
dlr dlt 31 50.2 3028 3022 a.68 8.12 8 a .06 a.88
dlr2 d2t 31 59.2 3028 3022 8.58 8.14 8 8 8.80 8.84
esocC est 31 59.2 3866 3866 8.37 8.17 3856 3638 3.15 8.37
esoc? e2t 31 61.5 3028 3022 8.63 8.13 3048 7768 4.24 8.42
nrc emt 38 45.2 3630 3633 8.32 8.14 3846 3618 8.89 8.29
gmy gmt 31 5.9 3800 3803 8.62 8.14 8 8 8.80 8.84
gfz gft 38 34.1 36561 30855 1.25 8.41 8 8 8.80 8.84
tuw TUL 31 55.8 2863 8857 a.79 8.56 Q257 8881 18823.51 6456.87
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Stations / network
— Each station hosted at 2 or more casters

Distribution / broadcasters
— Each RDC should have onsite and off site caster

Analysis centers
— Each AC should implement data acquisition plan
— Computational redundancy

Combination
— 2 or more &b NFAlIBHCERTRGEPNY and Geodesy

— 2 or more correction distribution points
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o e o sodesy IGS-RT PP - state space representation
concept

SSR three steps approach

— Precise orbits and clocks

— Global ionospheric messages

— Troposphere, system biases, carrier phase ambiguities

Sequential approach corresponds to
— Different levels of networks used (global, regional, local)

— Different levels of accuracy (regional nnetwork on top of
global network)

To be formulated in terms of RTCMv3 messages
Federal Agency for Cartography and Geodesy

Decision about proposed messages pending (next
RTCM meeting Feb 2011)
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w ‘ o oodesy IGS-RT PP — ambiguity fixing

New working group ,,ambiguity fixing“ established
(chair: M. Ge, GF2)

— Collect and discuss existing approaches of the various
real-time (zero difference, single difference) ambiguity
fixing methods developed and implemented so far for
PPP

— Select suitable approaches for PPP in real-time

— Regional networks are mentioned as necessary
especially for the aspect of reducing convergence time

Federal Agency for Cartography and Geodesy
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% Cgrfggrapghingxd(geodesy RT analyS|s — PPP

BKG Ntrip Client (BNC)

— Current version 2.4

— PPP option
— GPS and GLONASS
— Estimate troposphere parameter
— Static and kinematic mode

— Smoothing (averaging) option (coordinates and
troposphere)

- ,,Quickstart” function (useful for kinematic mode)

_ Visuali5&#5a f9ensyiay Cartography and Geodesy
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# BKG Ntrip Client (BNC) Yersion 2.4

RT analysis — PPP

| Proxy | General |

FPP Clignt

RIMEX Obseryations RIME X Ephemetris Broadcast Corrections Feed Engine I Serial Qukput B Qukages ) Miscellaneous
Mounkpaint |KARLL | FRP v
Opkions Skatic lUse phase obs Estimate tropo Use GLONASS
Options conk'd I:l Sigma code Aweraging
MNMEA File (Full path) |D:,l'soehneIl'ReaItirne,I'F‘rogrammell'BNC24ll'Daten,|'K.C\RL1 .dat | Part I:l
Coordinates from Precise Point Positioning (PPP).
Streams:  resource loader [ mountpoink decoder lat lorg nmea  nkrip bytes
1 products.igs-ip.net:2101fCLKLL RTCM_3.0 50,00 10,00 no 1 33473 kB
2 | products.igs-ip.net: 2101 R TCM3IEPH RTCM_3 50.09 a.66 no 1 145,962 k&
3w euref-ip.net: 2101 fKARLL RTCM_3.0 49,01 .41 no 1 24,492 kB

;"Log Thraughpuk . Latercy | PP Pl

0w HEU Start 115702

\‘a.
M”"M.,

11158

0,00
m H‘d‘ﬂ‘w%

i .

-3.230 s

Add Stream Delete Stream Start Stop

Help ?=5hift+F1
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# BKG Ntrip Client (BNC) Yersion 2.4

RT analysis — PPP

File Help
[ Priocy | General | RINEx Chservations RIMEX Ephemetris Broadcast Corrections Feed Engine [ serial Cukput b Cutages | " Miscellaneous FFP Client
Mounkpaint |KARLL | FRP v
Opkions Skatic lUse phase obs Estimate tropo Use GLONASS
Options conk'd I:l Sigma code Aweraging
Origin kS 4146524.53013 ¥ 6131358, 1693 z 4791517.2449
MNMEA File (Full path) |D:,l'soehneIl'ReaItirne,I'F‘rogrammell'BNC24ll'Daten,|'K.C\RL1 .dat | Part I:l
Coordinates from Precise Point Positioning (PPP).
Streams:  resource loader [ mountpoink decoder lat lorg nmea  nkrip bytes
1 products.igs-ip.net:2101fCLKLL RTCM_3.0 50,00 10,00 no 1 ZETI3 kB
2 | products.igs-ip.net: 2101 R TCM3IEPH RTCM_3 50,09 £.66 no il 1.01186 MB
3w euref-ip.net: 2101 fKARLL RTCM_3.0 49,01 .41 no 1 639,592 kB
;"Log Thraughpuk . Latercy | PPP Plaok |
Pobat i, stenrimpart 11:57:02 Frrgs =
) rM Lnghreti ot Fate Bttty s,
s mb il o 4 P T, - ”%M - w H‘"x. ot wwﬂ et W‘n«_“_
Lottt ? M u W fwv“""( WMW H‘;W/‘r M‘”W
Terhebe e, ] Freend -
o e
0,00 T T T T T
12127 1228 12:29 12230 12:21 .
P W et
) L M ettt T et gt
1,15 m v‘*"w i S ottt Py, o
.“"M‘f.ﬂw‘
Add Stream Delete Stream Start Stop Help 7=3hift+F1
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# BKG Ntrip Client (BNC) Yersion 2.4
File Help

RT analysis — PPP

FPP Clignt

[ Prooy b General i RIMEX Obseryations RIME X Ephemetris Broadcast Corrections Feed Engine I Serial Qukput : Qukages ) Miscellaneous
Mounkpaint |KARLL | FRP v
Opkions Skatic lUse phase obs Estimate tropo Use GLONASS
Options conk'd I:l Sigma code Aweraging

Origin

X 4146524,3013 il 613138, 1695 z 47915172449

MNMEA File (Full path)

| D:/soehnefRealtime/Frogramme/ENC24/Daten/KARLL . dat | Part

I

Coordinates from Precise Point Positioning (PPP).

Streams:  resource loader [ mountpoink

1 products.igs-ip.net:2101fCLKLL
2 | products.igs-ip.net: 2101 R TCM3IEPH

3w euref-ip.net: 2101 fKARLL

decoder lat lorg nmea  nkrip bytes
RTCM_3.0 50,00 10,00 no 1 33,473 kB
RTCM_3 50.09 5.66 no 1 134,471 kB
RTCM_3.0 49.01 .41 no 1 93,925 kB

PP Plot

| Log || Throughput | Latency
HMEU Start 11:15:02
010 m—
0.00 m i Pt e L Mwﬁjn
: 11126 R T A =T P Iy
010 m—

Add Stream Delete Stream Start Stop

Help ?=5hift+F1
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# BKG Ntrip Client (BNC) Yersion 2.4

RT analysis — PPP

File Help
[ Priocy | General | RINEx Chservations RIMEX Ephemetris Broadcast Corrections Feed Engine [ serial Cukput b Cutages | " Miscellaneous FFP Client
Mounkpaint |KARLL | FRP v
Opkions Skatic lUse phase obs Estimate tropo Use GLONASS
Options conk'd I:l Sigma code Aweraging
Origin kS 4146524.53013 ¥ 6131358, 1693 z 4791517.2449
MNMEA File (Full path) |D:,l'soehneIl'ReaItirne,I'F‘rogrammell'BNC24ll'Daten,|'K.C\RL1 .dat | Part I:l
Coordinates from Precise Point Positioning (PPP).
Streams:  resource loader [ mountpoink decoder lat lorg nmea  nkrip bytes
1 products.igs-ip.net:2101fCLKLL RTCM_3.0 50,00 10,00 no 1 ZETI3 kB
2 | products.igs-ip.net: 2101 R TCM3IEPH RTCM_3 50,09 £.66 no il 1.01186 MB
3w euref-ip.net: 2101 fKARLL RTCM_3.0 49,01 .41 no 1 639,592 kB
;"Log Thraughpuk . Latercy | PPP Plaok |
Pobat i, stenrimpart 11:57:02 Frrgs =
) rM Lnghreti ot Fate Bttty s,
s mb il o 4 P T, - ”%M - w H‘"x. ot wwﬂ et W‘n«_“_
Lottt ? M u W fwv“""( WMW H‘;W/‘r M‘”W
Terhebe e, ] Freend -
o e
0,00 T T T T T
12127 1228 12:29 12230 12:21 .
P W et
) L M ettt T et gt
1,15 m v‘*"w i S ottt Py, o
.“"M‘f.ﬂw‘
Add Stream Delete Stream Start Stop Help 7=3hift+F1
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RT analysis — PPP performance
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RT analysis — PPP performance

CLKEZ1 COMEBI &BHmin +<-H.28m n=22 CLKE18 BEG &Hmin +<-8.13m n=22
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— http://igs.bkg.bund.de/ntrip/ppp
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