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Ntrip
concept

= NTRIP - Networked Transport of RTCM* via Internet Protocol,
http://igs.bkg.bund.de/ntrip

= HTTP application layer on top of TCP/IP
= Data streaming begins with selective HTTP request

= Communication between Server, Caster and Client handled
through HTTP port

= Major software components developed under “GNU General
Public License”

= Open documentation

*RTCM: Radio Technical Commission for Maritime Services (founded 1947)
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Ntrip
characteristics

= Streaming protocol: distribution of any kind of GNSS data
= HTTP: easy to implement, usually not blocked by firewalls
= Security: stream providers and users are not in contact

= Mass usage: Disseminating hundreds of streams
simultaneously for a few thousand users when applying
modified Internet Radio broadcasting software
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Ntrip
characteristics
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~5 kbit/s per GNSS Stream max.
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Ntrip
history

= Developed by BKG and Informatikzentrum Dortmund
* Industry standard since 2004

= Standardized as Version 1 in RTCM Special Committee 104
“DGNSS”

= Version 2 completed 2009
Problems and bugs of version 1 fixed (improved HTTP
compatibility)
Chunked transfer encoding added
Header records improved
Sourcetable filtering provided
Streaming protocol RTSP/RTP for UDP communication added
SSL/TLS included
Downward compatible to Ntrip version 1
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Ntrip
server-caster communication

NTRIP-SOURCE /Mountpoint HTTP/1.1<CR><LF>
User-Agent: NTRIP ServerCMD/1.5<CR><LF>
Authorization: Basic aHVnb2JIbjpodWdvYmVuMTIz<CR><LF>
NTRIP-STR: <STR-String><CR><LF>

Upgrade: Ntrip/1.1 <CR><LF>

Connection: Upgrade <CR><LF>

<CR><LF>

AmMSoAmo
AmM—=®nrP»0

HTTP/1.1 101 Switching Protocols<CR><LF>
Upgrade: Ntrip/2.0, HTTP/1.1<CR><LF>
Connection: Upgrade<CR><LF>

HTTP/1.1 200 OK<CR><LF>

<CR><LF>

AmM<AOAMmMw
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VER GNSS Data
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Ntrip
client-caster communication

=Zm-=-r 0

- Zm-rm0

GET /Mountpoint HTTP/1.1<CR><LF>

User-Agent: NTRIP GNSSInternetRadio/2.0.10<CR><LF>
Accept: */*<CR><LF>

Upgrade: Ntrip/2.0<CR><LF>

Connection: Upgrade<CR><LF>

<CR><LF>

HTTP/1.1 101 Switching Protocols<CR><LF>
Upgrade: Ntrip/2.0, HTTP/1.1<CR><LF>
Connection: Upgrade<CR><LF>

HTTP/1.1 200 OK<CR><LF>

Server: NTRIP Caster 2.0.1<CR><LF>
Content-Type: gnss/data<CR><LF>

Date: 25/Jan/2005:17:41:48 UTC<CR><LF>
<CR><LF>

GNSS Data

oImMm=-unr>oO
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Ntrip caster
Installation

= Copy it somewhere into an empty directory
= run bunzip2 ntripcaster-version.tar.bz2
= run tar xfv ntripcaster-version.tar for un-compression

= Run ./configure
if you do not want the server to be installed in "/usr/local/ntripcaster"
specify the desired path with ./configure --prefix=<path>

= Run make

= Run make install

= After that, the server files will be installed
binaries in /usr/sbin and /usr/bin
configuration files in /etc/ntripcaster
logs in /var/log/ntripcaster
html templates in /usr/local/ntripcaster/templates
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Ntrip caster
Installation

= Configuration files within the sub-directory /conf

for general administration
= ntripcaster.conf
for Ntrip server and client authorization
= clientmounts.aut
= sourcemounts.aut
= groups.aut
= users.aut
to save meta-data
= sourcetable.dat
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Ntrip ca

ster

configuration

}” Jens’ File Editor - [group

% Datei Bearbeiten A

}" Jens' File Editor - [clientms

%7 Datei Bearbeiten Ans

# Jens' File Editor - [
%% Datei Bearbeiten Ar

# Jens' File Enimrw

E_? Dateli Bearbeiten Ansicht Einstellungen Fens

@A Gy |

L E &S O ES L EES L EHS = 9 &

users.aut] Sourcemounts.au users.aut] suurcemnunts.aut] users.aut sourcemounts.au Lsers.aut ] suurcemuunts.aut] gruups.aut] clientmounts.al
# # i .3 # # there are no restr # Uzer authentication file.
# Admin groups # + Admin mountpoints # # <GROUPi:: name of ¥ Here wou list all the users with their
ki3 ki3 ki3 kg kg kg
FirstAdmin: weber soper:FirstAdmnin, Seco # # # Svntax: <USER::<PASSWORD:
SecondAdmin stusrzes Sadmin: HTRIPAdmin ¥ Stream Upload # by
HTRIFPAdmin :ntrip i iy ¥ ¥ ¥ <«USER:: name of the user.
# + # SBRAZD :upload # <PASSWORD:: password of <USEE:.
# # I # Stream Download ¥ SBRFTO :upload by
# STREAM DOWHLOAD # ki # SCEEUD :upload weber  georg
# # SBRAZD:=irgas SCONZ0 upload =tusrze: andrea
zirgas: =irgaslzerl . 5 SBRFTO:=irgas= STILHAD :upload ntrip:ntrip
# | SCEETD: =1rgas SHATUSD :upload zirgaslU=zerl :pas=1
# # SCONZD : =irgas SPOVED :upload zirgasllzer?  pas=2
# STREAM UPLOAD # E STILHAD: =irgas SROSAD upload zirgasl=zeri  pas=3
ki3 b3 SHATSOD . =1rgas SSALUD :upload upload_user:upload
upload:upload_u=er SPOVED: =irgas SSAVOD upload

SROSAD: =1rgas SSIJRP0 :upload

SSALTN: =irgas STFPRO :upload

SSAVOD: =irgas #CLE9]1 :upload

SSIRFD:=1rgas SRTCM3EPH :upload

STUFPR0D:=irgas

SCLE9] :=irgas

J « [
i .
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Ntrip caster
configuration

= Home page
http://NTRIP CasterlP:port/home

= Administrator web interface
http://NTRIP CasterlP:port/admin
password protected

= Sub-directory /templates contains templates for both
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http://NTRIP_CasterIP:port/home
http://NTRIP_CasterIP:port/admin

Professional NtripCaster
global distribution
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Ntrip caster
source-table

= Ntrip caster source-table for meta-data handling

= Records
record: caster entry
record: network entry
record: source entry

[ http://www.igs-ip.net/

€ & 8 @ wwwigs-ipnet c | |- Google

SOURCETAELE 200 OK

Server: NTRIP Caster 2.0.15/2.0
Date: Thu, 18 Cct 2012 06:57:32 GMT
Connection: close

Content-Type: text/plain
Content-Length: 22467

CAS;rtcm-—ntrip.org;2101;NtripInfoCaster;BKG;0;DEU;50.12;8.6%9;http://www.rtcm-ntrip.org/home
CAS;www.lgs-ip.net;2101;IGS-IP;BKG;0;DEU;50.12;8.69;http://www.igs-ip.net/home

NET; IGLOS;BKG;B;N;http://igs.bkg.bund.de/root ftp/NTRIP/streams/streamlist igs—ip.htm;http://igs.bkg.bund.de:80/root ftp/IGLOS/station/
NET; IGS;BKG;B;N;http://igscb.jpl.nasa.gov/;http://igscb.jpl.nasa.gov:80/igscb/station/general/skel;http://register.rtcm-ntrip.org;none
NET;Misc;BKG;B;N;http://igs.bkg.bund.de/root ftp/NTRIP/streams/streamlist igs-ip.htm;http://igs.bkg.bund.de:80/root ftp/NTRIP/station/r
STR;ADH10;Abu Dhabi;RTCM 3.0;1004(1),1012(1);2;GPS+GLO;Misc;ADA;24.38;54.52;0;0;TPS NETG3;none;B;N;9600;FUGRO
STR;ADISO;Addis_ﬂbaba;RTCM 3.0;1004(1),1006(10),1007(10),101%,1020;2;GPS+GL0O; IGS;ETH;9.03;368.74;0;0;JPS LEGACY;none;B;N;1300;Rdis Ababa
STR;ADIS1;A-GPS-Addis Ababa;RTCM 3.0;1019(5),1020(5);2;GPS5;IGS;ETH;9.03;38.74;0;0;JPS LEGACY;none;B;N;1300;Adis Abbaba University
STR;AJACO;Ajaccio;RTCM 3.1;1004(1),1006(15),1008(e0),1012(1),1033(60) ;2;CGPS+GLO;IGS;FRA;41.93;8.76;0;0;LEICA GRX1200GGPRO;none;B;N; 4000
STR;ALGOO;Algonquin—-Park;RTCM 3.0;1004(1),1006(10),1008(10);2;GPS;IGS;CAN;45.96;281.93;0;0;A0R BENCHMARE ACT;none;B;N;1300;NRCan
STR;ALICO;Alice Springs;RTCM 3.1;1004(1),1006(15),1008(15),1012(1);2;GPS+GLO;IGS;AUS;-23.67;133.88;0;0;LEICA GRX1200GGPRO;none;B;N;1600
STR;ARLIO;Arlington;RTCM 2.3;1(1),3(6),16(60),18(1),19(1),22(6),23(5),24(5);2;GPS;Test;USA;48.17;237.86;0;0; TRIMBLE NETES;none;B;N; 3600
STR;ASPAO; Pago-Pago;RTCM 3.0;1004(1),1006(60),1008(60),1012(1)2;GPS+GLO;IGS;ASM;-14.33;189.28;0;0;TRIMBLE NETR5;none;B;N;2000;realtime
STR;AUCKO;Auckland;RTCM 3.0;1004(1),1006(5),1008(5),1012(1),1013(5),1033(5);2;GPS+GLO;IGS;NZL;-36.60;174.83;0;0;TRIMBLE NETRY%;none;B;N; ~
< | 1 | »




Ntrip caster
source-table

= Ntrip caster source-table for meta-data handling

= Records

record
Firefox ~ |—|=-:

_i http://www.igs-ip.net/

€ = . wigs-ip.net || *4- Google P & B-
CAS;rtcm- ntrlp org;2101;NtripInfoCaster;BEG;0;DEU;50.12;8.69; http //www.rtcm—ntrip.org/home -
CAS;www.igs—-ip.net;2101;IGS-IP;BKG;0;DEU;50.12;8.69;http://www.igs-ip.net/home

NET; IGLOS;BKG;B;N;http://igs.bkg.bund.de/root ftp/NTRIP/streams/streamllst 1gs ip.htm;http://igs.bkg.bund.de:80/root ftp/IGLOS/statlon/_|
NET;IGS;BKG;B;N;http://igscb.jpl.nasa.gov/;http://igscb.jpl.nasa.gov:80/igscb/station/general/skel;http://register.rtcm-ntrip.orginone
NET;Misc;BKG;B;N;http://igs.bkg.bund.de/root ftp/NTRIP/streams/streamlist igs-ip.htm;http://igs.bkg.bund.de:80/root ftp/NTRIP/station/r
STR;ADH10;Abu Dhabi;RTCM 3.0;1004(1),1012(1);2;GPS+GLO;Misc;ADA;24.38;54.52;0;0;TPS NETG3;none;B;N;9600;FUGRO

STR;ADIS0;Addis Ababa;RTCM 3.07;1004(1),1006(10),1007(10),1019,1020;2;GPS+GLO;IGS;ETH;9.03;38.74;0;0;JPS LEGACY;none;B;N;1300;Adis Ababa~™
< | 1 | »

= caster host; port

= caster name; operator; NMEA support; 3 char country ID
= |atitude; longitude of caster location

= Backup caster IP and host
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Ntrip caster
source-table

= Ntrip caster source-table for meta-data handling

= Records

record
"Fnﬂ'fﬂ"-l—|5-z

_i http://www.igs-ip.net/

€ > 8 @ wwwigs-ipnet & | |- Google P & B-
CAS;rtcm- ntrlp org;2101;NtripInfoCaster;BEG;0;DEU;50.12;8.69; http //www.rtcm—ntrip.org/home -
CAS;www.igs—-ip.net;2101;IGS-IP;BKG;0;DEU;50.12;8.69;http://www.igs-ip.net/home B
NET; IGLOS;BKG;B;N;http://igs.bkg.bund.de/root ftp/NTRIP/streams/streamllst 1gs ip.htm;http://igs.bkg.bund.de:80/root ftp/IGLOS/statlon/—‘
NET;IGS;BKG;B;N;http://igscb.jpl.nasa.gov/;http://igscb.jpl.nasa.gov:80/igscb/station/general/skel;http://register.rtcm-ntrip.orginone
NET;Misc;BKG;B;N;http://igs.bkg.bund.de/root ftp/NTRIP/streams/streamlist igs-ip.htm;http://igs.bkg.bund.de:80/root ftp/NTRIP/station/r
STR;ADH10;Abu Dhabi;RTCM 3.0;1004(1),1012(1);2;GPS+GLO;Misc;ADA;24.38;54.52;0;0;TPS NETG3;none;B;N;9600;FUGRO

STR;ADISO:;Addis Ababa;RTCM 3.0:;1004(1),1006(10),1007(10),1019,1020;2;GPS+GLO; IGS;ETH;9.03;38.74;0;0;JPS LEGACY;none;B;N;1300;Adis Ababa~
< | 1 | »

= network identifier

= network operator; authentication (None, Basic, Digest); fee (Yes, No)
= Web pages (network, streams, registration, etc.)

= miscellaneous information
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Ntrip caster
source-table

= Ntrip caster source-table for meta-data handling

= Records

record

! http://www.igs-ip.net/

€ & | @& wwwigs-ip.net e | |24~ Google Al A B~

CAS;rtcm-ntrip.org;2101;NtripInfoCaster;BKG;0;DEU;50.12;8.69;http://www.rtcm-ntrip.org/home
CAS;www.1lgs-ip.net;2101;IGS-IP;BKG;0;DEU;50.12;8.69%9;http://www.igs-ip.net/home

NET; IGLOS;BEG;B;N;http://1igs.bkg.bund.de/root ftp/NTRIP/streams/streamlist igs-ip.htm;http://igs.bkg.bund.de:80/root ftp/IGLOS/station/
NET;IGS;BKG;B;N;http://igscb.jpl.nasa.gov/;http://igscb.jpl.nasa.gov:80/igsch/station/general/skel;http://register.rtem-ntrip.org;none
NET;Misc;BKG;B;N;http://igs.bkg.bund.de/root ftp/NTRIP/streams/streamlist igs-ip.htm;http://igs.bkg.bund.de:80/root ftp/NTRIP/station/r
STR;ADH10;Abu Dhabi;RTCM 3.0;1004(1),1012(1);2;GPS+GLO;Misc;ADA;24.38;54.52;70;0;TPS NETG3;none;B;N;9600; FUGRO

SlTR;ADISU;AddiS Ababa;RTCM 3.0;1004(1),1006(10),1007(10),1019,1020;2;GPS+GLO;IGS;ETH;9.|03F38.74:O;O;JPS LEGACY;none;B;N;1300;Adis Ababa ™
4 (1L} P

=  “Mountpoint”; Identifier (Name of the city next to source location)

= Format; Format details

= Carrier; GNSS; network; 3 char country ID; Latitude; longitude; NMEA
support solution (0 = reference station, 1 = network)

= Generator (hardware, software, receiver)
= miscellaneous information
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- —-—
m'tﬁh https://igs.bkg.bund.de/ntrip/chksourcetable LP-alc ” -(h'k! GNSS Data Center x | ‘
= — - - - -
Datei  Bearbeiten Ansicht Favoriten Extras 7
| 55 | Vorgeschlagene Sites v
=
GNSS DATA CENTER

Project Filter: ALL ~

Sourcetable Validation Service

This service checks a Ntrip sourcetable referring to the format described at http://software.rtcm-ntrip.org/.

Enter address here

Security question: 4 less than ninethynine is: Submit

<impressum> <sitemap> <contact>

m. | Cartography and Geodesy
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Ntrip caster
example: EUREF

Regional Broadcaster: ROB
Link: http://www.euref-ip.be
Located: Royal Observatory of Belgium

Regional Broadcaster: BKG
Link: http://www.euref-ip.net
Located: external provider

Regional Broadcaster: ASI

Link: http://192.106.234.7:2101/
Located: ASI/CGS Centro di Geodesia
Spaziale

roro bty a

Blue diamonds: Local, national or other (e.g.,IGS)
Ntrip Broadcaster supporting EUREF activities
Red dots: EPN Regional Broadcaster (see
http://www.epncb.oma.be/ networkdata/data _acce
ssi/real_time/ broadcasters.php for a complete list
of Ntrip Broadcasters)

o Guidelines

¢+ “EPN Stations and Operational Centres”
(http://lwww.epncb.oma.be/_documentation/guidelines/guidelines_station_operationalcentre.pdf)
¢ “EPN Data Centres & EPN Broadcasters”

(http://lwww.epncb.oma.be/_documentation/guidelines/guidelines_data_centres.pdf)
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http://www.euref-ip.net/
http://www.euref-ip.net/
http://192.106.234.7:2101/
http://www.epncb.oma.be/_dataproducts/data_access/real_time/broadcasters.php

Ntrip caster

example: EUREF

N
f NG |° http:/fwww.epnch.oma.be/_networkdata/data_access/real_time/status.php o~

2¢ H &3 EUREF Permanent GNSS Ne..

Datei  Bearbeiten Ansicht

55 [b» Vorgeschlagene Sites v

Eavoriten

Extras

7

EPM CB
HOME

EUREF PERMANENT NETWORK

*
ROB ayaxs
GNSS RESEARCH GROUP Xak#

EUREF @

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

About |

| Collaborations |

Components
groups | Management | Contrlhutor‘r

Working Station list | Maps

Site map Station log submission |

picture submission

| Tracking status
| Data access | Proposed stations |
Station

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

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

REAL-TIME PRODUCTS

Formats | Guidelines | Equipment &
calibration | Papers | FAQ

Mews | Mails | Calendar | Workshops
| FTP server | Web history | Links

Mountpoint ASI (status: 2016-01-28 07:55 UTC) BKG (status: 2016-01-28 07:55 UTC) ROB (status: 2016-01-28 07:55 UTC)
EUREFCL JRTCM 3.0 - BKG RTCM 3.0 - EUREF filter combination RTCM 3.0 - EUREF filter combination
EUREFC2 |RTCM 3.0 - BKG RTCM 3.0 - EUREF filter combination RTCM 3.0 - EUREF filter combination
RTCM3EPH ?I)CM 3 - products.igs-ip.net:2101/RTCMIEPHI o -y 3 6 - products.igs-ip.net/RTCM3ERH(1)  [RTCM 3.0 - products.igs-ip.net/RTCM3EPH(1)

REAL-TIME DATA STREAMS

Mountpoind] ASI (status: 2016-01-28 07:55 UTC) BKG (status: 2016-01-28 07:55 UTC) ROB (status: 2016-01-28 07:55 UTC)

RCOROD RTCM 3.1- ergnss-ip.ign.es:2101/ACORO(1} RTCM 3.1- ergnss-ip.ign.es:2101/ACOR0O(1) RTCM 3.1- ergnss-ip.ign.es:2101/ACORO(1}
RJRCO Last received on 2015-11-27 14:55 UTC Last received on 2015-11-27 14:55 UTC Last received on 2015-11-27 14:55 UTC
ALACO RTCM 3.1- ergnss-ip.ign.es:2101/ALACO(1) RTCM 3.1- ergnss-ip.ign.es:2101/ALACO(1) RTCM 3.1- ergnss-ip.ign.es:2101/ALACO(1)
ALBAO RTCM 3.1- ergnss-ip.ign.es:2101/ALBAO(1) RTCM 3.1- ergnss-ip.ign.es:2101/ALBAO{1) RTCM 3.1- ergnss-ip.ign.es:2101/ALBAO(1)
ALMEC RTCM 2.3- ergnss-ip.ign.es:2101/ALMEQ(1) RTCM 2.3- ergnss-ip.ign.es:2101/ALMEO(1) RTCM 2.3- ergnss-ip.ign.es:2101/ALMEQ(1)
AUT10 Last received on 2016-01-13 11:35 UTC Last received on 2016-01-13 11:35 UTC Last received on 2016-01-13 11:35 UTC
BCLNO RTCM 3.1- ergnss-ip.ign.es:2101/BCLNO(1) RTCM 3.1- ergnss-ip.ign.es:2101/BCLNO(1) RTCM 3.1- ergnss-ip.ign.es:2101/BCLNO(1)
BELFO RTCM 3.1- www.euref-ip.net:2101/BELFO(1) |RTCM 3.1- OSNI RTCM 3.1- www.euref-ip.net:2101/BELFO(1)
BELLO RTCM 3.0- www.euref-ip.net:2101/BELLO(1) [RTCM 3.0- ICGC RTCM 3.0- www.euref-ip.net:2101/BELLO(1)
BOGIC  JLast received on 2015-03-12 12:15 UTC RTCM 3.0- IGIK RTCM 3.0- www.euref-ip.net:2101/BOGI0(1)
BOR10 RTCM 2.3- www.euref-ip.net:2101/BOR10(1) [RTCM 2.3- SRCPAS RTCM 2.3- www.euref-ip.net:2101/BOR10(1)
BORJL RTCM 3.0- www.euref-ip.net:2101/BORJ1{1} [RTCM 3.1- BKG RTCM 3.1- www.euref-ip.net:2101/BORI1(1}
BORRO RTCM 3.0- icverva.icv.gva.es:2101/RTBO1(1) |RTCM 3.0- IGE RTCM 3.0- icverva.icv.gva.es:2101/RTBO1(1)
BREMEO RTCM 3.1- rgp-ip.ign.fr:2101/BRMF(1) RTCM 3.1- rgp-ip.ign.fr:2101/BRMF(1)
BRSTO RTCM 3.0- rgP—ip.ign.fr:zlﬂlfBRSTl(l) RTCM 3.1- www.igs-ip.net:2101/BRSTO{2) RTCM 3.1- rglp—ip‘ign.fr:lelfBRSTl(l)
BRUXO Last received on 2015-03-12 09:45 UTC RTCM 3.1- www.igs-ip.net:2101/BRUX0(2) RTCM 3.1- ROB

BRUX1 RAW- ROB

BRUXT RTCM 3.2- mgex.igs-ip.net:2101/BRUX7(1)
BSCNO RTCM 3.1- rgP—ip.ign.fr:2101,fBSCN1{1} RTCM 3.1- rglp—ip.ign.fr:zwlfBSCN1(1) RTCM 3.1- rglp—ip‘ign.fr:zlolfBSCNI{].)




Alg = d

Le( Z \'|@ http://www.euref-ip.net/home L~

Datei  Bearbeiten Ansicht Favoriten Extras 7

{2 EUREF-IP Ntrip Broadcaster | ‘

{5 > Vorgeschlagene Sites v

Welcome to the EUREF-IP Ntrip Broadcaster

Protocol: NTRIP 2.0
This server is www.euref-ip.net, running on Port 80 and 270/ (http) and on Port 443 (https), operated by BKG in support of the EUREF-IP Project.

Details about GNSS data streams on the EUREF-IP Ntrip Broadcaster are available as

+ Distribution Map

* Stream Table

+ Notice Advisories to Broadcaster Users NABU
+ List of Contributors and Applications.

An overview on EUREF-IP data is available from the EPN CB server.

To receive GNSS streams via NTRIP in real-time you will need an NTRIP Client program. This can be used on a PC/Laptop, PDA or mobile phone. NTRIP Clients send HTTP stream requests and transfer GNSS data to serial or
IP port to your application. NTRIP Clients can also be part of your GNSS receiver firmware.

All streams on this server are protected. Authorization is provided through an online user Registration.
For more information visit

+ EUREF-IP for the EUREF-IP Project

+ RTIGS for the Real-time IGS Pilot Project, or www.igs-ip.net for Real-time IGS observations, or produets.igs-ip.net for Real-time IGS products
+ NTRIP for the real-time GNSS stream dissemination technique

+  Other Ntrip Broadcaster implementations

or contact euref-ip@bkg.bund.de.

The BKG is responsible today for operating this Real-time GNSS streaming server. It disclaims any liability, or responsibility to any person or entity with respect to any loss or damage, or alleged to be caused, direct or indirectiy by the use and application of its GNSS Nirip
service.
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Sourcetable

CAS:192.106.234.17;2101;NTRIPcaster/2.0.21;ASI - eGeos;0;ITA;40.65;16.07;0.0.0.0;0;http://euref-ip.asi.it
CAS:rtem-ntrip.org;2101;NtripInfoCaster;:BKG;0;:DEU:50.12:8.69;0.0.0.0;0:http://www.rtcm-ntrip.org’/home

CAS;www.euref-ip.be;2101;:ROBcaster;ROB:0:BEL;50.48;4.21:0.0.0.0;0;http://www.gnss.be/

CAS;www.euref-ip.net;2101;EUREF-IP;BKG:0;DEU;50.12:8.69:0.0.0.0;0;http://www.euref-ip.net/home
NET;EUREF.EUREF;B:N:https://igs.bkg.bund.de/root_fip/NTRIP/streams/streamlist_euref-ip.htm:https://igs.bkg.bund.de:443/root_fip/EUREF/station/mxskl/;http://register.rtcm-ntrip.org;none
NET:IGS;IGS;B;N;https:/igs.bkg.bund.de/root fip/NTRIP/streams/streamlist euref-ip.htm;https://igs.bkg.bund.de:443/root fip/IGS/station/rnxskl/;http://register.rtem-ntrip.org;none
NET;MISC;BKG;B;N:https://igs.bkg.bund.de/root ftp/NTRIP/streams/streamlist euref-ip htm:https://igs.bkg.bund.de:443/root fip/MISC/station/rnxskl/;http://register.ricm-ntrip.org;none
STR:ACORO0;Coruna;RTCM 3.1;1004(1).1006(30),1008(30),1019(120),1033(30);2:GPS.EUREF:ESP;43.36:351.60;0;0;:LEICA GRX1200PRO;none:B:N;3000;ergnss-ip.ign.es:2101/ACORO0(1)
STR:AJACO:Ajaccio;:RTCM 3.1:1004(1).1006(10),1008(10),1012(1),1013(10),1019,1020.1033(10),1045,1230(10);2: GPS+GLO+GAL;IGS:FRA:41.93;8.76:0:0;LEICA GR25;none;B:N:4000;www.igs-
ip.net:2101/AJACO(2)

STR;ALACO;Alicante:RTCM 3.1;1004(1),1006(15),1008(15),1012(1),1013(30),1019,1020,1045,1033(15),1230(15);:2:GPS+GL O+GAL;EUREF;ESP;38.34:359.52:0:0;LEICA GR25:none;B;N:5000;erenss-
ip.ign.es:2101/ATACO(1)

STR;ALBAO:Albacete:RTCM 3.1:1004(1),1006(15),1008(15),1012(1),1013(60),1019,1020,1033(15),1230(15):2:GPS+GLO;EUREF:ESP;38.98:358.14:0:0:LEICA GR10:none:B:N:5000;ergnss-ip.ign.es:2101/ALBAO
@

STR:ALMEO; Almeria;RTCM 3.0;1004(1),1006(10),1007(10),1013(10);2:GPS:EUREF:ESP:36.85:357.54;0;0: TRIMBLE NETRS:none:B:N:4000;ergnss-ip.ign.es:2101/ALMEO0(1)

STR;AUT10;Thessaloniki:RTCM 3.0;1004(1),1006(10),1008(10);2: GPS;EUREF:GRC:40.57:23.00;0;0;LEICA GRX1200PRO:none;B:N;1500;DGS

STR:BCLNO;Barcelona:RTCM 3.1;1004(1),1006(15),1008(15),1012(1),1013(60),1019(120),1020(120),1033(15),1230(15):2;GPS+GLO;:EUREF:ESP:41.41;2.00:0:0:LEICA GR10;none;B:N:3000;ergnss-
ip.ign.es:2101/BCLNO(1)

STR:BELLO:Bellmunt_de_Segarra;RTCM 3.0;1004(1).1005(5),1008(5),1012(1):2:GPS+GLO;EUREF;ESP:41.58;1.40:0:0:LEICA GR50:none;B;N:6000:ICGC

STR:BOCHO:Bochum;:RTCM 2.1:1(1),3(60).14(60),16(60),18(1),19(1):2: GPS:MISC;DEU;50.45;7.27:0:0;LEICA SR9500:none;B:N:4000:FH Bochum

STR:BOGIO:Borowa_Gora;RTCM 3.0:1004(1).1006(10),1008(10),1012(1):2:GPS+GLO:IGS;POL:52.48;21.04;0;0:JAVAD TRE_G3T DELTA:none:B:N:4000:IGIK

STR;BOR10;Borowiec;RTCM 2.3:1(1),3(10).18(1),19(1),22(10);2:GPS:IGS;POL:52.28:17.07;0;0: TRIMBLE NETR9:none:B:N;2400;SRCPAS

STR;BORJ1:Borkum:RTCM 3.1;1004(1),1006(10),1008(10),1012(1),1019,1020,1033(10);2:GPS+GLO:EUREF:DEU;53.58:6.67:0:0:JAVAD TRE_3 DELTA :none;B;N;2400:BKG

STR:BORRO:Borriana:RTCM 3.0:1004(1),1006(10),1008(10),1012(1),1013(10),1019(1),1020(1),1033(10),1230(10):2:GPS+GLO;EUREF:ESP:39.91:359.91:0;0; TRIMBLE NETR9:none:B:N:6000:IGE
STR;BRMF0:Bron;RTCM 3.1;1004(1),1006(10),1008(10),1012(1),1013(10),1019,1020,1033(10),1230(00):2; GPS+GLO;:EUREF;FRA;45.72:4.93;0:0;LEICA GR25;none;B;N;2400;rgp-ip.ign.fr:2101/BRME(1)
STR:BRSTO:Brest; RTCM 3.1:1004(1),1006(10),1008(10),1012(1),1013(10),1019(30),1020(30),1033(10);2:GPS+GLO:IGS;FRA:48.38:-04.49:0;0;: TRIMBLE NETR9:none:B;N;2000;www.igs-ip.net:2101/BRST0(2)
STR;BRUXO:Brussels;RTCM 3.1:1004(1),1006(10),1008(10).1012(1),1019,1020,1033(10);2;GPS+GLO:IGSBEL:50.47:4.21;0;0:SEPT POLARXA TR :none;B;:N:1300:www.igs-ip.net:2101/BRUX0(2)
STR;BSCNO;Besancon;RTCM 3.1;1004(1),1006(10),1008(10),1012(1),1013(10),1019,1020,1033(10),1230(10);2;GPS+GLO:EUREF:FRA;47.24:5.99;0;0;LEICA GR25:none:B:N;2000;rgp-ip.ign.fr:2101/BSCN1(1)
STR;BUCUO:BucharesttRTCM 3.1:1004(1),1006(10),1008(10),1012(1),1019(120),1020(30),1033(10);2:GPS+GLO:IGS:ROU:44.46:26.12:0;0:LEICA GRX1200GGPRO:none;B;N:2800:TU Bucharest
STR:BUTEO;Budapest:RTCM 3.1;1004(1),1006(15),1008(15),1012(1),1013(60),1019.1020,1033(15),1230(15):2:GPS+GLO;EUREF:HUN;47.48;19.06:0;0;LEICA GR25;none:B:N:3000:BUTE
STR:BZRGO:Bolzano:RTCM 2.3:1(1),3(15),18(1),19(1),22(15),23(15),24(15):2;:GPS+GLO;IGS:ITA:46.47:11.56:0;0:LEICA GRX1200+GNSS;none:B:N:3600:www.igs-ip.net:2101/BZRGO(2)
STR;CACEO;Caceres;RTCM 3.1;1004(1),1006(10), 1008(10),1012(1),1013(10).1019(120),1020(120).1033(10),1230(10):2:GPS+GLO;EUREFESP;39.48:353.66:0;0; TRIMBLE NETR9:none;B:N:5000;erenss-
ip.ign.es:2101/CACEO(1)

STR;CAG10;Cagliari:RTCM 3.1;1004(1),1006(1),1008(1),1012(1),1019,1020;2; GPS+GLO;EUREF:ITA;39.23:9.11;0;0; TPS NET-G5:none;B;:N:3000:ASI

STR;CANTO:Cantabria;RTCM 3.1;1004(1).1006(15),1008(15),1012(1),1013(30),1019,1020,1033(15),1045,1230(15):2:GPS+GLO+GAL:EUREF:ESP:43.47:356.20;0;0;LEICA GR10;none;B:N;5000;ergnss-
ip.ign.es:2101/CANTO(1)

STR:CARGO:Cartagena:RTCM 3.1:1004(1),1006(15),1008(15),1012(1),1013(60),1019(120),1020(120),1033(15),1045,1230(15);2:GPS+GLO+GAL:EUREF:ESP:37.60;359.02;0:0:LEICA GR25:none;B:N;5000;:ergnss-
ip.ign.es:2101/CARGO(1)

STR;CASCO;Cascais:RTCM 3.1;1004(1),1006(60),1008(60),1012(1),1013(60),1033(60):2:GPS+GLO;EUREF;PRT:38.69:350.58:0;0;LEICA GRX1200GGPRO;none;B;N;3000;193.137.94.71:2101/CASCO(1)
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Listing sources

Mountpoint Id Host Source Agent Time of connect P Clients KBytes KBytes Client . Connected for
read written connections
2 2 1 T
/MOP20 1 147.175.19.177 IRIP BKG Caster/2.0.27 (direct 05/May/2017:13:32:49 147.175.19.177 7 164205 1128342 157 3 days, 22 hours, 45 minutes and 17
access) seconds
2 2 " H
[TUWIO 3 128.130.69.198 NIRIP BKG Caster/2.0.27 (direct 05/May/2017:13:32:49 128.130.69.198 5 160631 782463 93 5 days, 22 hours, 45 minutes and 17
access) seconds

/MEDIO 12 192.106.234.17 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 192.106.234.17 2 154387 313314 130 fiiﬁfifz hours, 45 minutes and 17
/UCAGO 14 192.106.234.17 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 192.106.234.17 4 166047 562928 134 feizifi’sn hours, 45 minutes and 17
/PASAD 26 £2.130.1962  NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 82.130.1962 3 411383 1574670 116 fiiﬁfz hours, 45 minutes and 17
/GOP60 28 88.86.123.92  NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 88.86.123.92 0 171308 79662 420 feiiifi’szz hours, 45 minutes and 17
[IGNEO 42 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 3 170363 517137 89 feizifi’szz hours, 45 minutes and 17
/LEONO 44 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 8 173971 1395937 162 :eiiﬁi’szz hours, 45 minutes and 17
/MALAO 45 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 9 169465 1418766 3220 :ei?rflfi’szz hours, 45 minutes and 17
/MALLO 46 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 11 166461 1896875 3211 fiiﬁi’fz hours, 45 minutes and 17
/MELI0 47 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 6 165976 1027863 247 fiiﬁfz hours, 45 minutes and 17
/RIO10 48 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 5 175810 883997 142 feizifi’sn hours, 45 minutes and 17
/SONSO 50 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 8 174679 1401493 165 fiiﬁfz hours, 45 minutes and 17
/TERUO 52 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 7 166732 1172649 164 :eiifji’szz hours, 45 minutes and 17
/ZARAD 55 193.144.251.13 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 193.144.251.13 9 171403 1370024 471 feizﬁi’szz hours, 45 minutes and 17
/BRUX0 62 78.46.41.8 NTRIP BKG Caster/2.0.27 (relay) 05/May/2017:13:32:49 78.46.41.8 6 183562 1108742 263 5 days, 22 hours, 45 minutes and 17

secands
=
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Connected Listeners

+ [Host: 195.250.148.89] [IP: 195.250.148.89] [User: zd74] [Mountpoint /RTCM3EPH] [Id: 123] [Connected for: 5 days, 22 hours, 46 minutes and 9 seconds]| [Bytes written: 542967719] [Errors: 0] [User agent: NTRIP
rtes simple/1.0] [Type: http client]

+ [Host: 141.74.33.13] [IP: 141.74.33.13] [User: bkg] [Mountpoint /ONSAO0] [Id: 139] [Connected for: 5 days, 22 hours, 46 minutes and 8 seconds] [Bytes written: 185695652] [Errors: 0] [User agent: NTRIP BNC/2.12.3

(LINUX)] [Type: http client]

[Host: 212.18.21.156] [TP: 212.18.21.156] [User: tvn-de-1] [Mountpoint /GRAZ3] [Id: 290] [Connected for: 5 days, 22 hours, 46 minutes and 8 seconds] [Bytes written: 183818636] [Errors: 0] [User agent: NTRIP

Trimble NtripClient] [Type: http client]

[Host: 212.18.21.156] [IP: 212.18.21.156] [User: tvn-de-1] [Mountpoint /BUTEQ] [Id: 294] [Connected for: 5 days, 22 hours, 46 minutes and 8 seconds] [Bytes written: 183358183] [Errors: 0] [User agent: NTRIP

Trimble NtripClient] [Type: http client]

[Host: 212.18.21.156] [IP: 212.18.21.156] [User: tvn-de-1] [Mountpoint /MAR60] [Id: 295] [Connected for: 5 days, 22 hours, 46 minutes and 8 seconds] [Bytes written: 169281746] [Errors: 0] [User agent: NTRIP

Trimble NtripClient] [Type: http client]

[Host: 212.18.21.156] [TP: 212.18.21.156] [User: tvn-de-1] [Mountpoint /PENCO] [Id: 297] [Connected for: 5 days, 22 hours, 46 minutes and 8 seconds] [Bytes written: 151762371] [Errors: 0] [User agent: NTRIP

Trimble NtripClient] [Type: http client]

[Host: 212.18.21.156] [IP: 212.18.21.156] [User: tvn-de-1] [Mountpoint /ONSAO] [Id: 358] [Connected for: 5 days, 22 hours, 46 minutes and 8 seconds] [Bytes written: 185695352] [Errors: 0] [User agent: NTRIP

Trimble NtripClient] [Type: http client]

[Host: 94.198.134.87] [IP: 94.198.134.87] [User: ded9090] [Mountpoint /MELIOQ] [Id: 438] [Connected for: 5 days, 22 hours, 46 minutes and 8 seconds] [Bytes written: 169976658] [Errors: 0] [User agent: NTRIP SPP]

[Type: http client]

[Host: 94.198.134.87] [IP: 94.198.134.87] [User: alex591] [Mountpoint /ONSAQ] [Id: 443] [Connected for: 5 days, 22 hours, 46 minutes and 8 seconds] [Bytes written: 185695352] [Errors: 0] [User agent: NTRIP SPP]

[Type: http client]

[Host: 147.175.19.177] [IP: 147.175.19.177] [User: kgza] [Mountpoint /PENCO] [Id: 455] [Connected for: 5 days, 22 hours, 46 minutes and 7 seconds] [Bytes written: 151762371] [Errors: 0] [User agent: NTRIP Trimble

NtripClient] [Type: http client]

[Host: 194.199.172.227] [IP: 194.199.172.227] [User: regina2] [Mountpoint /BRUXO0] [Id: 460] [Connected for: 5 days, 22 hours, 46 minutes and 7 seconds] [Bytes written: 187986271] [Errors: 0] [User agent: NTRIP

Caster/2.0.15] [Type: puller]

[Host: 194.199.172.227] [IP: 194.199.172.227] [User: regina2| [Mountpoint /NYA?20] [Id: 465] [Connected for: 5 days, 22 hours, 46 minutes and 7 seconds] [Bytes written: 601405555] [Errors: 0] [User agent: NTRIP

Caster/2.0.15] [Type: puller]

[Host: 194.199.172.227] [IP: 194.199.172.227] [User: regina2] [Mountpoint /MATEOQ] [Id: 466] [Connected for: 5 days, 22 hours, 46 minutes and 7 seconds] [Bytes written: 148015026] [Errors: 0] [User agent: NTRIP

Caster/2.0.15] [Type: puller]

[Host: 147.175.19.177] [IP: 147.175.19.177] [User: kgza] [Mountpoint /TUWIO0] [Id: 504] [Connected for: 5 days, 22 hours, 46 minutes and 7 seconds] [Bytes written: 164502373] [Errors: 0] [User agent: NTRIP Trimble

NtripClient] [Type: http client]

[Host: 94.198.134.87] [IP: 94.198.134.87] [User: spp] [Mountpoint MATEO] [Id: 509] [Connected for: 5 days, 22 hours, 46 minutes and 7 seconds] [Bytes written: 148015026] [Errors: 0] [User agent: NTRIP SPP]

[Type: http client]

[Host: 139.17.3.112] [1P: 139.17.3.112] [User: Gseis] [Mountpoint /YEBEO] [Id: 555] [Connected for: 5 days, 22 hours, 46 minutes and 5 seconds] [Bytes written: 288257927] [Errors: 0] [User agent: NTRIP

ntrips/2.0.22672] [Type: http client]

[Host: 139.17.3.112] [IP: 139.17.3.112] [User: Gseis| [Mountpoint /WROCO0] [Id: 557] [Connected for: 5 days, 22 hours, 46 minutes and 5 seconds] [Bytes written: 187241837] [Errors: 0] [User agent: NTRIP

ntrips/2.0.22672] [Type: http client]

[Host: 139.17.3.112] [IP: 139.17.3.112] [User: Gseis] [Mountpoint /ONSAQ] [Id: 571] [Connected for: 5 days, 22 hours, 46 minutes and 5 seconds] [Bytes written: 185694752] [Errors: 0] [User agent: NTRIP

ntrips/2.0.22672] [Type: http client]

[Host: 139.17.3.112] [1P: 139.17.3.112] [User: Gseis] [Mountpoint MATEO] [Id: 573] [Connected for: 5 days, 22 hours, 46 minutes and 5 seconds] [Bytes written: 148014626] [Errors: 0] [User agent: NTRIP

ntrips/2.0.22672] [Type: http client]

+ [Host: 139.17.3.112] [IP: 139.17.3.112] [User: Gseis] [Mountpoint /MARG0] [Id: 575] [Connected for: 5 days, 22 hours, 46 minutes and 5 seconds] [Bytes written: 169280720] [Errors: 0] [User agent: NTRIP
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Statistics

Following info is server total:

NtripCaster 2.0.27 server running on www.euref-ip.net default port 80, uptime: 5 days, 22 hours, 46 minutes and 57 seconds
Admins (0):

Sources (139):

Listeners (1228):

Displaying server statistics since last resync at: 05/May/2017:13:32:45
Total KBytes read: 28423086

Total KBytes written: 240525708

Number of source connects: 4376

Number of client connects: 110917

Average listener time: 1 hours, 33 minutes

Average listener transfer: 2168 KBytes

Average source connect time: 4 hours, 34 minutes

Average source transfer: 6495 KBytes

End of statistics
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GNSS Real-Time Processing
at BKG
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A
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BKG Ntrip Client
motivation

*= Provide Open Source tool for real-time GNSS

= Push development and usage of RTCM standards
Ntrip
RTCM v2/v3
State Space Representation (SSR) messages
Multiple Signal Messages (MSM)

= Provide tool which allows others to concentrate on development
of real-time GNSS engines

Decoding, synchronization before engine
Encoding, conversion after engine

% Federal Agency for
e Cartography and Geodesy
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BKG Ntrip Client
technical stuff

= BNC source consists of more than 50.000 lines of code
=  Approximately 90 % is C++, 10 % standard C
= BNC uses a few third-party pieces of software

= RTCM decoders/encoders and a matrix algebra library

= Qt library is used for
GUI
networking
threads
containers, streams, etc.

= BNC intended to be useable on different platforms

= Can be used
in graphics (interactive) mode
in ‘no window’ mode
with command line configuration

% Federal Agency for
e Cartography and Geodesy
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BKG Ntrip Client
history

= BNC 1.0 (12/2005)
Decoding, synchronization before real-time GNSS processing engine
Encoding, conversion after real-time GNSS processing engine

= BNC 1.3 (5/2007)
Source code published

= BNC 1.4 (7/2007)
RINEXv3 output

= BNC 1.6 (12/2008)
Offline mode
Re-configuration on-the-fly
Support of Ntrip v2

% Federal Agency for
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BKG Ntrip Client
history

= BNC 2.0 (2/2010)
Real-time PPP option

= BNC 2.4 (12/2010)
Drafted RTCMv3 Multiple Signal Messages
Drafted Galileo ephemeris messages

= BNC 2.5 (2/2011)
Include Galileo in SPP
SP3 and Clock RINEX output
PPP in post-processing mode
Combination of orbit & clock correction streams
Corrections for antenna eccentricities

% Federal Agency for
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BKG Ntrip Client
history

= BNC 2.6 (5/2012)
RINEX editing, concatenation and quality check

= BNC 2.9 (7/2013)
QC multipath and SNR plots for GLONASS and Galileo

= BNC 2.10 (12/2013)
Transformation of corrections from global to regional datums

= BNC 2.11 (9/2014)
‘Append files’ option for RINEX observation files

% Federal Agency for
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BKG Ntrip Client
key features

= BNC 2.12 (2014 - now)

Modification of PPP module

necessary with respect to additional constellations and new signals
on different frequencies

multiple PPP solutions with one BNC command, individual
configuration for each mount-point

Rx2 <-> Rx3 conversion
SINEX TRO output

Quality control checking feature for Rx3
— Observation statistics
— Multipath analysis sky plots
— Signal-to-noise ration sky plots
— PDOP plots
— Satellite availability and elevation plots
— Man/machine readable ASCII output format

% Federal Agency for
e Cartography and Geodesy
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#, BKG Mtrip Client (BNC) Version 2.12.3 | Pr—_— - - .

Eile Help

i SP3 Comparison I Broadcast Corrections I Feed Engine I Serial Output I DOutages I Miscellaneous I PPP (1) I PFP (2) I PPP (3) | PPP (4) | Combine Corrections I Upload Corrections I Upload Ephemeris |E]’

Precise Point Positioning - Plots,

PFP Plot FFMI1 Mauntpaint Audio response

Track map 0sM () Google )
Dot-properties Size Color

Post-processing speed - I 1 1 1 1 1 1 | 1 1 D|

Streams: resource loader / mountpeoint decoder lat lang nmea ntrip  bytes
1 products.igs-ip.net:2101/CLKI1 RTCM_3.0 5008967 B.66458 no 2 11.079 kB
2 products.igs-ip.net:2101/RTCM3EPH RTCM_3.2 5008967 B.68458 no 2 10812 kB
3 www.igs-ip.net:2101/FFMIL RTCM_31 5009 8.66 no 2 3748 kB

| Log I Throughput Latency PPP Flot

330 mf—; u Start D& 216

7 Sl

0,00 m

-3.30 m—

Add Stream  Delete Stream  Map  Start Stop Help?=Shift+F 1



"g BKG Mtrip Client (BNC) Versien 2.12.3 - B——— Pa—— =[5l E

Eile Help
1 SP3 Comparison I Broadcast Corrections I Feed Engine I Serial Output I Cutages I Miscellaneous | PPP (1) | PFP (2) I PPP (3) I PPP (4) I Combine Corrections I Upload Corrections I Ipload Ephemeris |E] L4
Precise Point Positioning - Input and Qutput.
Data source [REEH'II'HE Streams - ] RIMEX Obs file
Corrections stream CLK11 RIMEX Nav file
Corrections file ANTEX file D:fsoehne/Realtime Programme/BNC2 12, 3/Input/figsl8.atx E]
Coordinates file D:/soehne /Realtime /Programme/BMC2 12, 3/Input/AP E] Version 3 filenames [l
Logfile directory D:/soehne Realtime Programme/BNC 212, 3/0utput NMEA directory
SNX TRO directory D: fsoehne Realtime Programme /BNC212, 3/0utput SNX TRO interval SNX TRO sampling Osec |=
SNX TRO AC SNX TRO solution
Streams: resource loader / mountpeoint decoder lat long nmea ntrip  bytes
1 productsigs-ip.net:2101/CLE11 RTCM_3.0 5008967 856458 no 2 17.919 kB
2 products.igs-ip.net:2101/RTCM3EPH RTCM_3.2 5008967 866458 no 2 162.23 kB
3 www.igs-ip.net:2101/FFMIL RTCM_ 31 5009 8.66 no 2 58.894 kB

| Log I Throughput Latency PPP Flot

330m

0,00 m

-3.30 m—

Add Stream  Delete Stream  Map  Start Stop Help?=Shift+F 1



"Q BKG Mtrip Client (BNC) Versien 2.12.3

== X

Eile Help

i SP3 Comparison I Broadcast Corrections I Feed Engine I Serial Output I Outages I Miscellaneous I PPF (1) | PPP (2) | PPP (3) I PPP (4) I Combine Caorrections I Upload Corrections I Upload Ephemeris |E]’

Precise Point Positioning - Processed Stations.

Station Sigma M Sigma E Sigma H Moise N Moise E Moise H Tropo Sigma Tropo Moise MMEA Port
1 FFMIL 1000 100.0 100.0 100.0 1000 100.0 01 3e-6 0
Add Station | [Delete Station
Streams: resource loader / mountpeoint decoder lat long nmea ntrip  bytes
1 products.igs-ip.net:2101/CLEIL RTCM_3.0 5008967 8668458 no 2 2096 kB
2 products.igs-ip.net:2101/RTCM3IEPH RTCM_ 3.2 5008967 8.68458 no 2 183.83 kB
3 www.igs-ip.net:2101/FFMIL RTCM_ 31 50,09 8.66 no 2 66.199 kB

PPP Plot

| Log I Throughput Latency

330m

0,00 m

-3.30 m—

Add Stream  Delete Stream  Map  Start Stop

Help? =Shift+F 1
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#4 BKG Nirip Client (BNC) Version 2.12.3 -

== X

Eile Help

i SP3 Comparison I Broadcast Corrections I Feed Engine I Serial Output I DOutages I Miscellaneous I PPF (1) I PFP (2) | PPP (3) | PPP (4) I Combine Corrections I Upload Corrections I Upload Ephemeris |E]’

Precise Point Positioning - Options.

GPS LCs P38 3 - Sigma C1 2.0 Sigma L1 0.01
GLOMASS LCs L3 - MaxResC1 4.0 Max Res L1 0.03
Galileo LCs Ele Wat Code [ Ele Wat Phase [
BDS LCs no - Min #of Obs 4 = Min Elevation Q0deg %
Wait for dock corr. 0 sec = Seeding (sec) 0
Streams: resource loader / mountpeoint decoder lat long nmea ntrip  bytes

1 productsigs-ip.net:2101/CLE11 RTCM_ 3.0  50.08967 8.68458 no 2 23.08 kB

2 productsigs-ip.net:2101/RTCM3EPH RTCM_ 3.2 5008967 8.68458 no 2 205.485 kB

3 www.igs-ip.net:2101/FFMIL RTCM_ 31 50,09 8.66 no 2 74849 kB

| Log I Throughput Latency PPP Flot

330m

0,00 m

-3.30 m—

Add Stream  Delete Stream  Map  Start Stop Help?=Shift+F 1




BKG Ntrip Client
examples

i B

®, Add Stream i

Add strearn(s) coming from:

[ Caster ] [TCP.."IP pﬂ-l"t] [ UDP port ] [ Serial port ] [ Cancel

% Federal Agency for
H Cartography and Geodesy
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BKG Ntrip Client
) P r—— .

Cast
(i — —— W m—. i .
Caster host Www,igs-p.net - Caster port 2101 Casters table
User bkg Password T Mtrip Version

Map [ Get table ][ Select ][ Close

% Federal Agency for
H Cartography and Geodesy
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*
e S e ———

Caster host www,igs-p.net hd Caster port 2101 Casters table Show
User bkg Password JITTITITYY S Nirip Viersion
moun‘:‘.point identifier format format-details carrier  system network  country lat leng  nmea solution generator comprese =
1 ABMFD Les-Abymes RTCM31  1004{1),1006(10),1008(10)1012... 2 GPS+GLO  IGS GLP 16.27  -6152 no 0 LEICA GR25 none =
2 ADISD Addis_Ababa RTCM 3.0 1004(1),1006(10),1007(10),1012... 2 GP5+GLO IG5 ETH 9.03 3874 no 0 JPS LEGACY none b
3 ADISL A-GPS-Add.. RTCM 3.0 1019(5),1020(5) 2 GP5+GLO IG5 ETH 9.02 3874 no 0 JPS LEGACY none
4  AGGOO00AR.. Agge RTCM 3.2 1004(1),1006(10),1008(103,1012... 2 GPS+GLO  IGS ARG -34E8.. -581.. no 0 SEPT POLARXATR nore
5 AJACD Ajaccio RTCM 31 1004(1),1006(10),1008(10),1012... 2 GP5+GLO IG5 FRA 4193 876 no 0 LEICA GR25 none
6  ALBHO Albert-Head  RTCM 3.0 1004(1),1006(10),1008(10) 2 GPs 1G5 CAN 4339 23851 ne 0 TP5 MET-G34 none
7 ALGOO Algenquin-... RTCM 3.0 1004(1),1006(10),1008(10) 2 GPS 1G5 CAM 4596 28193 no 0 JAVAD TRE_G3THD... none
i 8  ALCSH Alice Springs RTCM 3.2 1006(15),1008(15),1019(60),102... 2 GP5+GL.. IG5 AUS -2367 13388 no 0 LEICA GR25 none
|| |9  ARLID Arlington RTCM 31 1004(1),1005(5),1007(5)1012(1... 2 GP5+GLO MISC USA 4317 23786 no 0 TRIMBLE METRS none
o |10 ASCG1 Ascensionl.. RTCM31  1004(1),1006(10)1008(10),1012... 2 GP5+GLO IG5 SHN -7191 0 1433 no 0 TRIMELE METRS none
11 AUCKD Auckland RTCM 3.0 1004(1),1006(10),1008(10,1012... 2 GP5+GLO IG5 MZL -36.60 17483 no 0 TRIMELE METRS none
12 AZU10 Azusa RTCM 31 1004(1),1005(5),1007(5)1033(5... 2 GPS IG5 UsA 3413 24210 ne 0 TRIMBELE METRS nore
13 BIKDO Bishkek RTCM 3.2 1006(10),1007(10),1008(10),101... 2 GP5+GL.. IG5 KZZ 4288 7458  no 1 JAVAD TRE_G3TH D... nene
14 BMNDYD Bundaberg  RTCM 3.0 1004(1),1006(10),100810)1012... 2 GP5+GLO MISC AUS -2491 15232 no 0 TRIMELE METRS none
15 BOGI Borowa_Gora RTCM 3.0  1004{1),1006(10),1008(10)1012... 2 GPS+GLO  IGS POL 5248 2104 no 0 JAVAD TRE_G3T DE.. none
1:' nn s N oo ATCRADD thnemsinsenmimancians ~nc. e e nna acnc | avon | . | " TR AR RIETAN ==ma i
Get table Select ] [ Close J

AYETICY T0T
H Cartography and Geodesy
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== ——

#, BKG Ntrip Client (BNC) Version 2.12.3 -

== X

Eile Help

Network | Gemeral | RINEX Observations | RINEX Ephemeris | RINEX Editing 8QC | SP3Comparison

Broadcast Corrections I Feed Engine I Serial Qutput I Qutages I Miscellaneous I PPF (1) I PPR(2) (17F

General settings for logfile, file handling, configuration on-the-fly, auto-start, and raw file output.

Logfile (full path) D:/soehne/Realtime /Programme/BNC212.3

Append files
Reread configuration
Auto start o

Raw output file (full path) D:/seehne/Realtime /Programme/BNC212, 3/0utput

Streams: resource loader / mountpeoint decoder lat long nmea ntrip  bytes
1 products.igs-ip.net:2101/CLKI1 RTCM_ 3.0  50.08967 8.68458 no 2 42.803 kB
2 products.igs-ip.net:2101/RTCM3IEPH RTCM_ 3.2 5008967 8.68458 no 2 378,67 kB
3 www.igs-ip.net:2101/BOGID RTCM_ 3.0 5248 21.04 no 2 0 byte(s)
4 www.igs-ip.net:2101/FFMIL RTCM 31 50,09 8.66 no 2 138.547 kB
| Log I Throughput Latency PPP Flot
330m Start 06:20:15

0,00 m

-3.30 m—

Saan s e W . s
os':nW BT et i 11111 00 e oL

AT

Add Stream  Delete Stream  Map  Start Stop Help?=Shift+F 1



#4 BKG Nirip Client (BNC) Version 2.12.3 -

== X

File Help

| Network I General I RIMEX Observations I RIMEX Ephemeris | RINEX Editing & QC | SP3 Comparison

Broadcast Corrections I Feed Engine I Serial Qutput I Qutages I Miscellaneous I PPF (1) I PPP(2) |1qM

RIMEX file editing, concatenation and quality check.

Action

Input files (full path) Edit/Concatenate Obs
Analyze

Output file {full path) Obs

Logfile

Plots for signals

Directory for plots

Summary only

Set Edit Options

MNav

Streams: resource loader / mountpeoint decoder lat long nmea ntrip  bytes
1 products.igs-ip.net:2101/CLKI1 RTCM_ 3.0  50.08967 8.68458 no 2 48.603 kB
2 products.igs-ip.net:2101/RTCM3IEPH RTCM_ 3.2 5008967 8.68458 no 2 43818 kB
3 www.igs-ip.net:2101/BOGID RTCM_ 3.0 5248 21.04 no 2 0 byte(s)
4 www.igs-ip.net:2101/FFMIL RTCM 31 50,09 8.66 no 2 163.51 kB
| Log I Throughput Latency PPP Flot
160mM— NEU Start 06120116

0,00 m

-1.e0m

0526

Add Stream  Delete Stream  Map  Start Stop Help?=Shift+F 1




"Q BKG Mtrip Client (BNC) Versien 2.12.3

== X

File Help

1 SP3 Comparison I Broadcast Corrections I Feed Engine I Serial Output I Cutages I Miscellaneous I PPP (1) I PPP (2) I PPF (3) I FRF (4) | Combine Corrections | Upload Corrections I IUpload Ephemeris |E]’

Mountpoint AC Mame Weight
HCLKII BKG 1.0

2 CLES1 CMES 1.0

Combine Broadcast Correction streams.

[ addrow || Delete

)

Method |Filter -
Maximal residuum Single-Epoch

Sampling 10 sec =
Use GLOMNASS [

Streams: resource loader / mountpeoint

1 products.igs-ip.net:2101/CLEIL
2 products.igs-ip.net:2101/RTCM3EPH
3 www.igs-ip.net:2101/BOGID

4 www.igs-ip.net:2101/FFMIL

decoder lat lang

RTCM_3.0 5008967 B8.66458
RTCM_3.2 5008967 B8.66458
RTCM_ 3.0 5248 21.04

RTCM 31 50,09 8.66

nmea ntrip  bytes

no

no

no

no

2

2

65.929 kB
584.255 kB
0 byte(s)

221025 kB

| Log I Throughput Latency PPP Flot

055 mp MWEU

Start D6:20:16

Add Stream  Delete Stream  Map  Start Stop

Help? =Shift+F 1



0@ BKG Mtrip Client (BNC) Versien 2.12.3

= | 5 o

| File | Help

A omparison rogadcas arrecuons == ine erial g h] (=] ISCelaneous
SP3C i Broadcast Correcti Feed Engi Serial Qutput | Outag Miscel PPP(1) | PPP(2) | PPP(3)

Data source

Corrections stream

Corrections file

Coordinates file

Logfile directory

Precise Point Positioning - Input and Qutput.

[Real-‘l’lme Streams

z)

CLK11

D /soehne/Realtime Programme/BNC 212, 3/0utput

D:/soehne /Realtime /Programme/BMC2 12, 3/Input/AP E]

I FRF (4) I Combine Corrections I Upload Corrections I Ipload Ephemeris |E]’

RIMEX Obs file

RIMEX Nav file

ANTEX file

Version 3 filenames

NMEA, directory

D:fsoehne/Realtime Programme/BNC2 12, 3/Input/figsl8.atx

]

[

SNX TRO directory D: fsoehne Realtime Programme /BNC212, 3/0utput SNX TRO interval SNX TRO sampling Osec |=
SNX TRO AC SNX TRO solution
Streams: resource loader / mountpeoint decoder lat long nmea ntrip  bytes
1 productsigs-ip.net:2101/CLE11 RTCM_3.0 5008967 B.66458 no 2 72,796 kB
2 products.igs-ip.net:2101/RTCM3EPH RTCM_3.2 5008967 B.66458 no 2 643.765 kB
3 www.igs-ip.net:2101/BOGID RTCM_ 3.0 5248 21.04 no 2 0 byte(s)
4 www.igs-ip.net:2101/FFMIL RTCM_31 50,09 8.66 no 2 244,902 kB
Log | Throughput | Latency PPP Plot
17-05-12 08:Z28:58 FFMJl: Receiwved message type 1004 -~
17-05-12 0@:28:58 FFMJl: Antenns descriptor LEIRRZS._R4 LEIT
17-05-12 0€:28:58 FFMJ1l: ARP (ITRF) X 4053458.2025 m
17-05-12 0€:28:58 FFMJ1l: ARP (ITRF) Y €17725.43332 m
17-05-12 0&:28:58 FFMJ1l: ARP (ITRF) Z 4863335_.5355 m
17-05-12 08:28:58 FFMJl: Antenna height abowve marker 0.0450 m
17-05-12 06:28:58 2017-05-12_08:235:15_000 FFMJ1 ¥ = 4053456.4145 ¥ = 817729 8857 Z = 4B865335.3314 NWEU: -0.373% -0.2454 +0.5444 TRP: +2.3451 +0.1574
17-05-12 0@:28:5% FFMJl: Received message type 1012
17-05-12 0€:28:5% FFMJl: Receiwved message type 1004
17-05-12 08:28:55% 2017-05-12 06:25:16.000 FFMJL X = 4053456.4250 ¥ = §17725.6831 Z = 4B865356.0032 NEU: -0.3807 -0.2436 +0.5803 TRP: +2Z2.3451 +0.1574
17-05-12 08:25%:00 FFMJl: Receiwved message type 1012 il
17-05-12 08:29:00 FFMJl: Received message type 1004 [
17-05-12 0&:25:00 2017-05-12_ 08:23:17.000 FFMJ1 X = 4053456.4283 ¥ = 817729_8303 Z = 4B865335.0073% WEU: -0.3733 -0.2428 +0.5853 TRP: +2.3451 +0.1573 -

Add Stream Delete Stream Map  Start

Stop

Help? =Shift+F 1




j. v Computer » DATADRIVEL (D) » soehne » Realtime » Programme » BMC2123 » Output

Organisieren + In Bibliothek aufnehmen + Freigeben fir « Brennen Meuer Crdner

S

J BGS10 i Name Anderungsdatum Typ Grabe
, BNC29
J BNC210
J BNCZ211
. BNC212.3
, Example_Configs

|| BOGI320.170 12.05.2017 08:30 170-Datei 35KB
|| BRDC1320.17P 12.05.2017 08:26 17P-Datei 54 KB
|| CLK11132017C 12.05.2017 08:30 17C-Datei 380 KB
|| FFMI1320.170 12.05.2017 08:30 170-Datei 1778 KB
|| FFMJ19485.ppp 12.05.2017 08:20 PPP-Datei 1918 KB

, imageformats )
|| FFMI19485G tro 12.05.2017 08:30 TRO-Datei 22 KB

J Input
. Output
1) BNS12

. Bxample_Configs
1) GNSS

1. gnss_betaZ

1. gpd00win32

1 J5atTrak_v4_1_10_bin
i

i

I

N

. MAGIOS
. NtripCasterSoftware

rtem3decoder

RTKLIE Wahlen Sie

,_iu BMC-2.11.0-Windows-shared.zip cine D@tei
fiar die

| 1) BNC-2.11.0-Windows-static.zip Vorschau
Liu Bncl4-Windows.zip aus.
,_i,_; Bncl7-Windows.zip

Liu Bncld-Windows.zip

,_i,_; Bnc20-Windows.zip

|1} Bnc2l-Windows.zip

,_iu Bnc24-Windows.zip

|11 Bnc26-Windows.zip

,_iu Bnc27-Windows.zip

,_i,_; Bnc28-Windows.zip

Liu Bnc29-Windows.zip

,_i,_; Bnc29-Windows-static.zip
|1} Bnc210-Windows-static.zip
|_§.|J Bnc211-Windows-static.zip
|11 Bnsl0-Windows.zip

,_iu Bnsll-Windows.zip

,_i,_; inspectrtcm.zip

|4 JsatTrak_v4_1_10_bin.zip
,_i,_; rtem3decoder.zip
. Realtime_DOC

& Elemente




Summary Ntrip

Ntrip is a worldwide accepted and used standard for real-time
GNSS data and products

Current professional Ntrip caster version 2.0.26
Resolving firewall issues for relay caster

To Do: Increasing the rate to > 1 Hz

References
http://igs.bkqg.bund.de/ntrip

https://igs.bkg.bund.de/root ftp/NTRIP/documentation/ntripcaster-
manual.pdf

% Federal Agency for
e Cartography and Geodesy
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http://igs.bkg.bund.de/ntrip
https://igs.bkg.bund.de/root_ftp/NTRIP/documentation/ntripcaster-manual.pdf

Summary BNC

= To Do: introduce new clock combination taking phase biases
into account

= To Do: Update all transformation parameters to ITRF2014 etc.

= Download

BNC executables from BKG web page
http://ligs.bkg.bund.de/ntrip/download

svn co http://software.rtcm-ntrip.org/svn/trunk/BNC

= References

G. Weber, L. Mervart, A. Sturze, A. Rulke, D. Stocker — BKG Ntrip
Client (BNC) Version 2.12, Mitteilungen des Bundesamtes fur
Kartographie und Geodasie, Band 49, 2016, ISBN 978-3-86482-083-0
(in english)

Online BNC Help function

% Federal Agency for
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http://igs.bkg.bund.de/ntrip/download
http://software.rtcm-ntrip.org/svn/trunk/BNC

(b https://igs.bkg.bund.de/ntrip/download O~ @ 2 & {ta GNSS Data Center X

Datei  Bearbeiten Ansicht Favoriten Extras 7

{;, > Vorgeschlagene Sites v

= apay
GDC "Ng =0 B o
- login
GNSS DATA CENTER -:.“{ - -
S8 Kol
Downloads

Open Source Ntrip software provided here is also available from the Subversion server software.ricm-ntrip.org. This includes POSIX
ntripclient/server programs, multi-stream BKG Ntrip Client/Server programs, an RTCMv3 encoder/decoder for observations and
proposed RTCM State Space Representation messages, and a RTCMv3 to RINEX converter. The included bug tracker system
allows you to inform authors about software problems that you may detect when using these resources.

The two following tools are provided by BKG and are under active development:

BKG Professional NtripCaster BKG Ntrip Client (BNC)
(Linux, v2.0.26) (v2.12)

Other Ntrip Tools

Multi-Function Ntrip Software and Assisting Tools

NitnpClient, NtnpServer, and NtnpCaster Unix/Linux, Distnibutions: RPM's or Search

Repositories, search for 'ntrip’ SUSE, Fedora, Mandriva SUSE BT SEeder

RTKLIB, Open Source Program Package . "

for RTK.GES Windows NT/2000/XP RTKLIB Tomoji Takasu, Japan 24 ZIP ~-30 MB
GnssSurfer, Ntrip-Client and Server, RTCM

2 x and 3 x Encoder & Decoder, Executable 110

Topcon/Javad Raw Decoder, RINEX Windows (x64) Juergen Siebert, SAPOS ZIP ~9 MB
Generator, Web-Monitoring, Backup- Light Version 1.08

System T

Nitrip Version 2.0 Command Line Server,

reading from SISNeT Server, TCP/UDP IP Posix Andrea Stuerze, BKG,

Port, Serial port, or NtripCaster to support Windows C, GPL Executable  Dirk Stoecker, Alberding 151 ZIP17T K
an Ntrip Version 1.0 or 2.0 Caster GmbH

H Cartography and Geodesy
| W. Séhne | Latency and Redundancy Aspects | 25.05.2016 | Seite 48



Thank you for your attention !

Contact:

Bundesamt fur Kartographie und Geodasie
Referat G2

Richard-Strauss-Allee 11

60598 Frankfurt

Contact person:

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

Tel. +49 (0) 69 6333-263
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