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Real-Time Stations

Total number of EPN stations and number of EPN real-time stations
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EUREF Broadcaster

" Purpose: User should be able to get access to RT data (mountpoints) through
different casters (redundancy concept)

" Goal: User should be able to switch between Regional Broadcasters (RB) without
degradation of performance (e.g. availability, latency, ...)

" Requirement: Identical setup at each broadcaster, e.g. identical mountpoint naming
= Valid for observations as well as for products

" Monitoring of general status done by ROB: http://
www.epncb.oma.be/ann/epnstream?2.php

" Monitoring of differences between broadcasters done by ROB:
ftp://epncb.oma.be/pub/center/broadcasterssI COMPARE_BRDC.txt

" Monitoring of differences between stream content and sourcetable or sitelog done
by BKG:
/home/rtmon/scripts/bin/checkSourcetable.pl
- new tool available at the EPN CB

% Federal Agency for
4 Cartography and Geodesy

Sohne | EPN Real-Time Analysis | 15.10.2015/.14| Page 4


http://www.epncb.oma.be/ann/epnstream2.php
http://www.epncb.oma.be/ann/epnstream2.php
ftp://epncb.oma.be/pub/center/broadcasters/COMPARE_BRDC.txt

O http://www.epncb.oma.be/ann/epnstream2. php

P = B & | & EUREF Permanent GNSS Ne...

Datei Bearbeiten Ansicht Favoriten Bdras 2

7% B Vorgeschlagene Sites » 2 Mehr Add-Ons erhalten v

EPN CB
HOME

EUREF PERMANENT NETWORK

*
ROB gakux
GNSS RESEARCH GROUP X**%

EUREF

@

ORGANISATION NETWORK & DATA PRODUCTS & SERVICES DOCUMENTATION NEWS, EVENTS & LINKS

About

| Components |
groups | Management | Contributors
| Collaborations | Site map

Station list | Maps | Tracking status
| Data access | Proposed stations |
Station log submission | Station
picture submission

Working

Data  analysis | Daily/weekly
positions | Positions & velocities |
Tropospheric delays | ETRF/ITRF
transformation | Position time series
| Satellite orbit & clock correction
streams

NETWORK & DATA > DATA ACCESS > REAL-TIME > PRODUCTS & DATA STREAMS

REAL-TIME PRODUCTS

Formats | Guidelines | Equipment & Mews | Mails | Calendar | Workshops
calibration | Papers | FAQ

| FTP server | Web history | Links

IMountpoin

ASI (status: 2015-05-28 13:55 UTC)

EUREF(O1

BKG (status: 2015-05-28 13:55 UTC)

ROB (status: 2015-05-28 13:55 UTC)

RTCM 3.0 - BKG

RTCM 3.0 - EUREF filter combination

RTCM 3.0 - EUREF filter combination

EUREF02

RTCM 3.0 - BKG

RTCM 3.0 - EUREF filter combination

RTCM 3.0 - EUREF filter combination

RTCM3EFPH

RTCM 3 - products.igs-ip.net:2101/RTCM3EPH)

(1)

RTCM 3.0 - products.igs-ip.net/RTCM3EPH(1)

RTCM 3.0 - products.igs-ip.net/RTCM3EPH(1)

REAL-TIME DATA STREAMS

[Mountpoin ASI (status: 2015-05-28 13:55 UTC) BKG (status: 2015-05-28 13:55 UTC) ROB (status: 2015-05-28 13:55 UTC)
acont |RTCM 3.1 - ergnss-ip.ign.es:2101/ACOR0(1)  [RTCM 3.1 - ergnss-ip.ign.es:2101/ACOR0(1)  [RTCH 31 = IGNE. Serviclo de Programas
AJACO RTCM 3.1 - rgp-ip.ign.fr:2101/AJAC1(1) RTCM 3.1 - www.igs-ip.net:2101/AJACO(2) RTCM 3.1 - none
st |RTCM 2.3 - ergnss-ip.ign.es:2101/ALACO(1)  [RTCM 3.0 - ergnss-ip.ign.es:2101/ALACO(1)  |Sichi 31 = IGNE. Servicio deErogramas
21280 |RTCM 2.1 - ergnss-ip.ign.es:2101/ALBAO(1)  [RTCM 3.0 - ergnss-ip.ign.es:2101/ALBAO(1) 2135'%;355 amlClEeSenicoadcaliogmmas
ALMEO  [RTCM 2.3 - ergnss-ip.ign.es:2101/ALMEO(1)  |RTCM 2.3 - ergnss-ip.ign.es:2101/ALMED(1) gg?es;ﬁs alGNE e Sonvico. o o Broaramas

RTCM 3.0 - www.euref-ip.net:2101/AUT10(1) |RTCM 3.0 - none RTCM 3.0 - none

RTCM 3.1 - www.euref-ip.net:2101/BELFO(1)

RTCM 3.1 -
Ireland

Ordnance Survey of Northern]

RTCM 3.1
Ireland

- Ordnance Survey of Northern|

RTCM 3.0 - www.euref-ip.net:2101/BELLO(1)

RTCM 3.0 - ICC Catnet

RTCM 3.0 - ICC Catnet

Last received on 2015-03-12 12:15 UTC

RTCM 3.0 - IGIK

RTCM 3.0 - IGIK

RTCM 2.3 - www.euref-ip.net:2101/BOR10(1)

RTCM 2.3 - SRC PAS

RTCM 2.3 - SRC PAS

RTCM 3.0 - www.euref-ip.net:2101/BORJ1(1)

RTCM 3.0 - BKG

RTCM 3.0 - BKG

RTCM 3.0 - icverva.icv.gva.es:2101/RTBO1(1)

RTCM 3.0 - ICV

RTCM 3, = Ant Descriptor-Protected-|
Cartographic Institute of Valencia

RTCM 3.0 - rgp-ip.ign.fr:2101/BRST1(1)

RTCM 3.0 - wwW.igs-ip.net:2101/BRST0(2)

RTCM 3.1 - none

Last received on 2015-03-12 09:45 UTC

Last received on 2015-05-28 11:35 UTC

Last received on 2015-05-28 11:35 UTC

RAW - ROB -- http://www.gnss.be

RTCM 3.2 - ROB

RTCM 3.0 - rgp-ip.ign.fr:2101/BSCN1(1)

RTCM 3.0 - rgp-ip.ign.fr:2101/BSCN1(1)

RTCM 3.1 - none

RTCM 3.0 - www.euref-ip.net:2101/BUCUO(1)
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2015/10/08 05:10 ~

ASI/BKG/ROB BOR10 Inconsistent format RTCM 2.3/ - /RTCM 2.3
ASI BORJ1 RCVR in sourcetable JPS LEGACY <-> JAVAD TRE_3 DELTR in site log borj_20150819.lcg

ASI/BRKG/ROB BORJ1 Inconsistent format RTCM 3.0/ - /RTCM 3.1
ASI/BKG/ROB BORRO Inconsistent format RTCM 3.0/ - /RTCM 3.0
ASI/BRG/ROB BRMF0 Inconsistent format - / - /RTCM 3.1

| ASI/BKG/ROB BRSTO Inconsistent format RTCM 3.0/ - /RTCM 3.1
ASI/BKG/ROB BRUX0 Inconsistent format RTCM 3.0/ - /RTCM 3.1
ASI/BRG/ROB BRUX1 Inconsistent format - / - /RAW
ASI/BKG/ROB BRUX7 Inconsistent format - / - /RTCM 3.2

ASI/BKG/ROB BSCN0 Inconsistent format RTCM 3.1/ - /RTCM 3.1
ASI/BKG/ROBE BUCU0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM 3.1
ASI/BKG/ROB BUTE0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM 3.1
ASI/BKG/ROB BUTE0 Inconsistent messages
ASI-TBL 1004(1),1006(10},1008(10),1012(1),1012(60),1019,1020,1033(10)
ASI-STR 1004(1),1006(15),1008(15),1012(1),1013(&0),1019,1033(15)
BRG-TBL 1004(1),1006(15),1008(15),1012(1),1013(60),1019,1020,1033(15)
BKG-STR 1004 (1),1006(15),1008(15),1012(1),1013(60},1033(15)
ROB-TBL 1004(1),1006(15),1008(15),1012(1),1013(60),1019,1020,1033(15
ROB-STR 1004(1),1006{15),1008(15),1012(1),1013(&0),1019(330),1020,1033(15)
ASI/BKG/ROB CACE0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM 3.1
ASI/BEKG/ROB CACE0 Inconsistent messages
ASI-TBL 1004 (1),1006(30),1008 (30),1012(1),1019(120),1020(120),1033(10)
ASI-STR 1004(1),1006(10),1008(10),1012(1),1013(10),1019(120),1020(120),1033(10),1230(10)
BEG-TBL 1004(1),1006(10),1008(10),1012(1),1013(10),1019(120),1020(120),1033(10),1230(10)
BKG-STR 1004(1),1006(10),1008(10),1012(1),1013(10),1019(120),1020(120),1033(10),1230(10)
RCB-TBL 1004(1),1006(10),1008(10),1012(1),1013(10),1019(120),1020(120),1033(10),1230(10)
ROB-STR 1004(1),1006(10),10086(10),1012(1),1013(10),1019(120),1020(120),1033(10),1230(10)
ASI/BKG/ROB CANT1 Inconsistent format RTCM 2.3/ - / -
ASI/BKG/ROB CARGO Inconsistent format - / - /RTCM 3.1
ASI/BKG/ROB CASCO Inconsistent format RTCM 3.0/RTCM 3.1/RTCM
ASI/BEKG/ROB CFRM0O Inconsistent format RTCM 3.0/RTCM 3.1/RTCM
ASI/BKG/ROE CLIBO Inconsistent format RTCM 3.0/RTCM 3.1/RTCM
ASI/BKG/ROB CPAR0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM
ASI/BEG/ROB CRAK0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM
ASI/BKG/ROB CREUO0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM
ASI/BEG/RCE CTAB0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM
ASI/BKG/ROE DARE0 Inconsistent format - /RTCM 3.1/RTCM 3.1
ASI/BRG/ROE DARE_RTCM Inconsistent format RTCM 3.1/ - / -
ASI/BRKG/ROB DENTO0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM 3.1
ASI/BKG/ROB DLF10 Inconsistent format - / - /RTCM 3.1
ASI/BKG/ROB DLF17 Inconsistent format - / - /RTCM 3.2
ASI/BKG/ROE DOUR0 Inconsistent format RTCM 3.0/RTCM 3.1/RTCM 3.1
ASI/BKG/ROE DOUROD Inconsistent messages
ASI-TBL 1004(1),1006(10),1008(10),1012(1),1033(10)
AST-STR
BRG-TBL 1004(1),1006(10),1008(10),1012(1),1019(300),1020(300),1033(10)
BEG-STR 1004(1),1006(10),1008(10),1012(1),1033(10)
ROB-TBL 1004 (1),1006(10),1008(10),1012(1),1019(300),1020(300),1033(10)

Wwwwwww
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5O+ 4 8
MACHRICHT ENTWICKLERTOOLS MecAfee E-Mail-5can

/home/rtmon/scripts/bin/checkSourcetables.pl: log email - Machricht (Mur-Text)

~ ~ Wi e . 5 ; : . Q
T Ignorieren x [~ b £ B Besprechung ! Caster Registrat... E3 An Vorgesetate(n) ¥ ‘- Regeln =Y ==' > a& i Suchen
L <« M(— > < Ed Team-E-Mail V' Erledigt v B OneNote - e L e B Verwandt -
- 5 aschen en | - erschieben s ungelesen Kategornisieren achverrolgun: HETS en
5 Junk-E-Mail = =[] Weitere = =] i ] : g 9 gung .
L] i PR ] Wei ¢ Antworten und... ¥ MNeu erstellen = F_h‘i Aktionen = s iy i . i [3 Markieren =
Léschen Antworten Quicksteps (] Verschieben Kategorien (] Bearbeiten

Do 08.10.2015 08:22

noreply@bkg.bund.de

Shome/rtmon/scripts/bin/checkSourcetables.pl: log email

An  Wiesensarter, Erwin; S6hne, Wolfgang

2015/10/08 06:17:06 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> GREF-IP: AUBG3: AntType sklvs. scanned: 'LEIAR25.R4  LEIT' <-> 'LEIAR25.R4 LEIT'
2015/10/08 06:17:08 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> GREF-IP: GELL1: AntType sklvs, scanned: "LEIAR25.R4  LEIT' <-> 'LEIAR25.R4 LEIT'
2015/10/08 06:17:08 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 294> GREF-IP: KARLD: RecType skl: "IPS LEGACY' - sourcetable: JAVAD TRE_3 DELTA'

2015/10/08 06:17:14 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 254> RELAY:
2015/10/08 06:17:14 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 294> RELAY:
2015/10/08 06:17:27 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 234> RELAY:
2015/10/08 06:17:27 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 294> RELAY:
2015/10/08 06:19:23 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> 1G5-1P:
2015/10/08 06:19:40 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> IGS-1P:
2015/10/08 06:19:40 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> 1G5-IP:
2015/10/08 06:19:50 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> 1GS-1P:
2015/10/08 06:19:50 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> 1GS-IP:
2015/10/08 06:19:50 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> 1G5-1P:

BORJ2: RecType skl: 'JAVAD TRE_3 DELTA' - sourcetable: 'LEICA GRX1200+GNSS'
BORI3: RecType skl: 'JAVAD TRE_3 DELTA' - sourcetable: 'LEICA GRX1200+GNSS'
KARLO: RecType skl: 'JPS LEGACY' - sourcetable: JAVAD TRE_3 DELTA'

KARL1: RecType skl: 'JPS LEGACY' - sourcetable: 'JAVAD TRE_3 DELTA'

CTWNO: AntType skl vs. scanned: 'ASH701941.B  SCIS' <-> 'TRM59800.00 SCIS'
ONRIO: AntType sklvs. scanned: 'LEIAX1203+GNSS' <-> 'TRMS55800.00 MNONE'
ONRJO: AntHeight skl vs. scanned: 0.0080 <-> 0.0079

TLSED: AntHeight skl vs. scanned: 1.0530 <-> 1.0529

UNROO: AntType sklvs. scanned: TRM57971.00° <-> 'TRM57971.00 NONE'
UNROO: AntHeight skl vs. scanned: 0.0000 <-> 0.0001

2015/10/08 06:19:55 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 294> BACKUP-GREF-IP: KARLD: RecType skl: 'IPS LEGACY' - sourcetable: 'JAVAD TRE_3 DELTA'
¥p =

2015/10/08 06:21:30 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:30 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:30 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:30 [fwv201.bkg] fhome/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:30 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:30 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:30 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:30 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:31 [fwv20L.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:31 [fwv201.bkg] fhome/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:31 [fwv20L.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:31 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:31 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:31 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:31 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:32 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:32 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 294> EUREF-IP:
2015/10/08 06:21:32 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:32 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:32 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:32 [fwv201.bkg] fhome/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:32 [fwv20L.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:32 [fwv201.bkg] fhome/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:33 [fwv20L.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:33 [fwv201.bkg] fhome/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:
2015/10/08 06:21:33 [fwv20L.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 308> EUREF-IP:
2015/10/08 06:21:33 [fwv201.bkg] /home/rtmon/scripts/bin/checkSourcetables.pl 324> EUREF-IP:

S 1nINe NEY1:22 TFun It kbal Thamma ldbmman lemvinte Thin lahaskCaiierntahklae wl 274~ CHIDEE 1IN

BRSTO: AntType sklvs. scanned: TRMS7371.00 NONE'<->'TRM55971.00 NONE'
BRSTO: AntHeight skl vs. scanned: 2.0431 <-> 2.0430

CACED: AntHeight skl vs, scanned: 0,0600 <-> 0.0599

CUBO: AntHeight skl vs. scanned: 0.0663 <-> 0.0662

COBAQ: AntHeight skl vs, scanned: 0.07390 <-> 0.0780

CREUO: AntType skl vs. scanned: 'TRM41249.00 NONE' <-> 'TRM41249.00'

DENTO: AntHeight skl vs. scanned: 0.7650 <-> 1,.2880

DYNGO: AntHeight skl vs. scanned: 2.0180 <-> 2.0179

EBRED: AntType sklvs. scanned: "TRMS7571.00 NONE' <-> 'TRM57971.00'

GRAZ3: AntHeight sklvs. scanned: 1.9640 <-> 1.9639

HERTO: AntType sklvs. scanned: ‘LEIATS04GG ~ NONE' <-> 'LEIATS04GG'

HUELQ: AntHeight skl vs. scanned: 0.0000 <-> 0.0001

IGEQD: AntType sklvs. scanned: "ASH7009360_M SNOW' <-> 'ASH7009360_M SNO'
IGEOQ: AntHeight skl vs. scanned: -0.0136 <-> 0.0000

JOZ20: AntType sklvs. scanned: 'LEIATS04GG ~ NONE' <-> 'LEIATS04GG'

JOZ30: AntType sklvs, scanned: 'LEIATS04GG  NONE' <-> "AT504 GG LEIS'

KARL1: RecType skl: "IPS LEGACY' - sourcetable: JAVAD TRE_3 DELTA'

KRA10: AntHeight skl vs, scanned: 0.0000 <-> 00001

LAMAQ: AntHeight skl vs. scanned: 0.0600 <-> 0.0599

MALLO: AntHeight skl vs. scanned: 0.0600 <-> 0.0539

MATEQ: AntType skl vs. scanned: 'LEIATS04GG  NONE' <-» 'LEIATS04GG'

MOP20: AntType skl vs. scanned: TRMS55371.00 TZGD'<-> 'TRMS57971.00 TZGD'
ORIDO: AntType skl vs. scanned: "LEIATS04GG  LEIS' <-> 'LEIATS04GG"

PLANO: AntType sklvs, scanned: 'TRMS57971.00 NONE' <-> 'TRM57571.00'

SALAD: AntHeight skl vs. scanned: 0.0600 <-> 0.0595

SOFI0: AntType skl vs, scanned: 'LEIAR25.R3  LEIT' <-> 'LEIAR25 LEIT'

SOFI0: AntHeight skl vs. scanned: 0.2200 <-> 0.2159

COAMEN: Antlninkt rhlur rranmad: 9 44N~ = 2 NAZ0

Q
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Zoom
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Real-Time User Registrations

Number of registered users at BKG broadcasters

3000

2500

N

o

o

o
I

NUMBER OF USERS
o
o
=3

-

o

o

o
I

500 -

May 2008 May 2009 May 2010 May 2011 May 2012 May 2013 May 2014 May 2015
YEAR

% Federal Agency for
4 Cartography and Geodesy

Sohne | EPN Real-Time Analysis | 15.10.2015/.14| Page 8



IGS RT Analysis

> |GS Real-Time Service (RTS) started in 2013
10 RT ACs — 8 contributing routinely
8 individual contributions for GPS, 4 for GPS+GLO
IGS01: GPS-only combined solution by ESOC
IGS02: GPS-only combined solution by BKG
IGS03: GPS+GLO combined solution by BKG

Combined product IGS01 very stable with clock standard deviation
(sigma) of 0.15 ns

» EPN RT Data used as input for IGS RTS

Only few European stations necessary equally distribution and for global
coverage
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IGS RT Analysis

Daily RHS5 of Horizontal PPP-Displacements, Ho Client Restarts - {C} BKG

IG581/5ingle-Epoch-GPS-Conbination-by-RETINA N
IG582/Kalnan-Filter-GF5-Conbination—by-BHC N
IG583/Kalnan-Filter-GP5+GL0-Conbinat ion=by~BHC

8.25 4

8.15

2D-RH5 [nl

8.85

15-84-25 .. DAY +++ 15-05-25
38 Days 5liding Hindouw, Created 15-85-26

% Federal Agency for
4 Cartography and Geodesy

Sohne | EPN Real-Time Analysis | 15.10.2015/.14| Page 10



IGS RT Analysis

Daily RHS5 of Horizontal PPP-Displacements, Ho Client Restarts - {C} BKG

IG581/5ingle-Epoch-GPS-Conbination-by-RETINA N
IG582/Kalnan-Filter-GF5-Conbination—by-BHC N
IG583/Kalnan-Filter-GP5+GL0-Conbinat ion=by~BHC

8.25 4

8.15 4

2D-RH5 [nl

8.85

15-09-86 ... DAY +++ 15-18-86
38 Days 5liding Hindow, Created 15-18-87
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IGS RT Analysis

{C) BKG

IG582/Kalnan-Filter-GP5-Conbination=h§-GHC

8.23 4

8.15 4

2D0-RH5 [nl

8.83 4

15=-84-25 ... DAY ++s 15=05=23
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IGS RT Analysis

{C) BKG
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Real-Time Products User

products-ip: number of different users in 2015
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Real-Time Products User

products-ip/euref-ip: number of different users in 2015
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Multi-GNSS: RTCM 3.2 MSM

» MSM: Multi Signal Messages
» GPS and GLONASS as the basis

» Additional constellation or system mandatory:
GAL, BDS, QZS, SBAS

» Message types: 1071-1077 (GPS), 1081-1087 (GLO), 1091-
1097 (GAL), 1101-1107 (SBAS), 1111-1117 (QZS), 1121-1127
(BDS)

» European stations so far available at broadcaster mgex-ip:
BRST, BRUX, DLF1, DYNG, GOP6, GRAC, HOFN, KIRS,
KZN2, LLAG, MOSE, MAR7, MATG, METG, MYVA, NYA2,
OBE4, ONS1, POTS, REYK, TLSE, WTZ2, WTZ3, WTZZ,
ZIM3 (25)

& Federal Agency for
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RT Navigation Message

» Purpose: get navigation messages of each satellite of each
constellation immediately after initialization

» Currently not possible from space segment

» RTCM3EPH-MGEX
Contains GPS(1019)+GLO(1020)+GAL+BDS+QZS(1044)+SBAS(1043)
Sampling rate every 5/10 seconds

» GAL message type 1045/1046
Issue with F/NAV (E5A) vs. I/NAV (from E1B and E5B)

» BDS preliminary message type 63
implemented by BKG, DLR and Geo++ for independent testing
CDV now to be prepared

& Federal Agency for
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RTCM SSR

» SSR stage 1
Orbit and clock corrections, code biases
Already available for GPS and GLONASS
In preparation for Galileo and QZSS
Issues for BeiDou and SBAS (patent problem)

» SSR stage 2

Phase biases and VTEC
Under discussion in SC104
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EPN RT Analysis

*®

PPP Monitor Scenario 26

* PPP client software: BKG Ntrip Client (BNC)

Location: IGS reference station ZIM2, Zimmerwald, Switzerland
Observations: 1Hz, dual frequency, GPS and GLONASS

Reference: ETRF2000, X=4331300.15m, Y=567537.08m, Z=4633133.51m
Orbit/clock corrections software: BNC, Combination Option

Orbits: CODE Ultra Rapid product

Orbit/clock corrections stream: EUREF02 by BKG on www.euref-ip.net,
combined EUREF product, Kalman Filter (KF) combination of
CLK11(BKG), CLK91(CNES), CLK21(DLR), and CLK80(GMV)
Orbit/clock corrections encoding: BKG Ntrip Client (BNC)

Broadcast ephemeris stream: RTCM3EPH on products.igs-ip.net by BKG
PPP mode: Fully kinematic

Sigmas for code and carrier-phase: £50.0m, £0.02m

Sigma for troposphere variation: +3e-6 m/s

PPP client restart: None, 24 hour sliding window

Plot update: Every 15 minutes

.

.

.

Realtine-PPP Displacenents for ZIN20 using EUREFBZ - (C) BKG

8.3 T T 2.9
Height Displacements, RHS +/-0.076 n
East Displacements, RHS +/-0.049 n

0.4 North Displacenents, RHS +/-0.044 n 2,45

Hunber of GPS+GLO Satellites
Tropospheric Delay ——
8.3 q12.40

Displacenents (n)

Tropospheric Delay (n) / # Sat =.81 + 2,8

. s L L L L 2.00
18:88 12:80 14:00 16:68 18:80 28:00 22:90 60:00 62:00 B4:00 B6:08 B5:08
Last Epoch 15-18-87 @9:15 UTC
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EPN RT Analysis

» Precise Point Positioning (PPP) still growing market

Jprecise” thanks to the availability of real-time corrections (orbits, clocks,
biases, ...)

RTCM SC104 WG on ,State Space Representation“ (SSR) in charge
with the standardisation

» Commercial receiver supporting open standard SSR
NovAtel Flex6 (OEMG628 receiver board)

Allowing usage of open standard satellite orbit and clock corrections
using RTCM SSR level 1 messages
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EPN RT Analysis
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EPN RT Analysis

PP Monitor Scenario 27

+ PPP client software: Novatel OEME28 Receiver

» Location: Station EFMN, Frankfurt, Germany

« Antenna: TRM29659.00

+ Observations: 1Hz, dual frequency, GPS only

« Reference: ITFR2005/1G505, Lat=50.09050462129, Lon=5.66499584663, Height=178.93m
» Orbit‘clock corrections software: RTNet by GPS Solutions

+ Qrbits: CODE Ultra Rapid product

+ Orbit/clock corrections stream: CLK10 on products.igs-ip.net by BKG

+ Qrbit/clock corrections encoding: BKG Nirip Client (BNC)

+ Broadcast ephemeris stream: RTCM3EPH on products.igs-ip.net by BKG
+ PPP mode: Fully Kinematic

+ PPP filter converged criteria: Horizontal standard deviation 0.15m

+ Sigma for a priori coordinates: £10.0m

+ Receiver restart: Every 2 hours

+ Plot update: Every 2 hours

Realtine PPF Displacessnts for FPAM uging CLK18 - (L} BKG

e T Height DizpLacenents, BHS +/=0.864 n
| East Displacenents. RAS +/=0.157 n
B4 Horth Dizplacesents, RAS +/—0,106 &
v Hunher of G5 Satellites
FFF Solution
] \ Il
] ‘Mh
E B.i ‘Jﬁ i #'{Miﬂmww Iﬂ'] %
f } J*-l mhi ok :
E . "'W.'"nﬂ- A -
Fonal i H*ﬁ’wrl‘l'lu v ‘1“'- 28
-B,2
-8.1 18
B4t

Federa —p g bbbt bbbttt bbbt bbbt bbbt ia]
T Ca[tag 16118 18:39 18:30 14:40 L6158 10:80 19:18 19:29 19:38 19:40 19:50 20:80
Latt Epoch 15-86-83 19:50 UTC




Conclusions & Outlook

> Real-Time Data
RT stations to keep the pace with overall EPN station evolvement

Homogeneous distribution of users to broadcasters still an issue
— possibly open EPN RBCs to MSM and to global?

» Real-Time Products
No ,real“ EUREF / EPN RT product(s)

» RT PPP Software

BNC new version 2.12 close to final
G-nut/Tefnut — open source, download available
RTKLIB new version 2.4.3 (beta) available

> L.
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Thank you for your
kind attention!

Contact:

Federal Agency for Cartography and Geodesy
Section G2

Richard-Strauss-Allee 11

60598 Frankfurt, Germany

contact person

Wolfgang S6hne
wolfgang.soehne@bkg.bund.de
www.bkg.bund.de

Tel. +49 (0) 69 6333-263
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