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GNSS Real-Time Processing

at BKG
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 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

Ntrip

concept

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

Ntrip

characteristics
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Ntrip

characteristics

Server

~5 kbit/s per GNSS Stream max.

Client
Splitter
Caster

100+ 1000+
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 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

 . 

Ntrip

history
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Ntrip

server-caster communication
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NTRIP-SOURCE /Mountpoint HTTP/1.1<CR><LF>

User-Agent: NTRIP ServerCMD/1.5<CR><LF>
Authorization: Basic aHVnb2JlbjpodWdvYmVuMTIz<CR><LF>

NTRIP-STR: <STR-String><CR><LF> (optional)

Upgrade: Ntrip/1.1 <CR><LF>

Connection: Upgrade <CR><LF>

<CR><LF>
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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>
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Ntrip

client-caster communication
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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

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>
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 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

Ntrip caster

installation
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 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

Ntrip caster

installation
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Ntrip caster

configuration
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 Home page 

 http://NTRIP_CasterIP:port/home

 Administrator web interface

 http://NTRIP_CasterIP:port/admin

 password protected

 Sub-directory /templates contains templates for both

Ntrip caster

configuration

http://NTRIP_CasterIP:port/home
http://NTRIP_CasterIP:port/admin
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Professional NtripCaster

global distribution

18
17

6

6

1

1

1

1

1

1

1

1

1

1 3

2

2

33

3

4

6

6



W. Söhne ׀ Latency and Redundancy Aspects ׀ ׀ 25.05.2016 Seite 15

 Ntrip caster source-table for meta-data handling

 Records

 CAS record: caster entry

 NET record: network entry

 STR record: source entry 

Ntrip caster

source-table
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 Ntrip caster source-table for meta-data handling

 Records

 CAS record

 caster host; port

 caster name; operator; NMEA support; 3 char country ID

 latitude; longitude of caster location

 Backup caster IP and host

Ntrip caster

source-table
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 Ntrip caster source-table for meta-data handling

 Records

 NET record

 network identifier

 network operator; authentication (None, Basic, Digest); fee (Yes, No)

 Web pages (network, streams, registration, etc.)

 miscellaneous information

Ntrip caster

source-table
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 Ntrip caster source-table for meta-data handling

 Records
 STR record

 “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

Ntrip caster

source-table
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Ntrip caster

source-table check
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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

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

ss/real_time/ broadcasters.php for a complete list

of Ntrip Broadcasters)

Guidelines 

 “EPN Stations and Operational Centres”

(http://www.epncb.oma.be/_documentation/guidelines/guidelines_station_operationalcentre.pdf)

 “EPN Data Centres & EPN Broadcasters”

(http://www.epncb.oma.be/_documentation/guidelines/guidelines_data_centres.pdf)

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
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Ntrip caster

example: EUREF
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Ntrip caster

configuration example: BKG
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Ntrip caster

configuration example: BKG
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Ntrip caster

configuration example: BKG



W. Söhne ׀ Latency and Redundancy Aspects ׀ ׀ 25.05.2016 Seite 25

Ntrip caster

configuration example: BKG
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Ntrip caster

configuration example: BKG
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GNSS Real-Time Processing

at BKG
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 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

BKG Ntrip Client

motivation
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 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

BKG Ntrip Client

technical stuff
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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
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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 
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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 
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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
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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BKG Ntrip Client

examples
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 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.bkg.bund.de/ntrip

 https://igs.bkg.bund.de/root_ftp/NTRIP/documentation/ntripcaster-
manual.pdf

Summary Ntrip

http://igs.bkg.bund.de/ntrip
https://igs.bkg.bund.de/root_ftp/NTRIP/documentation/ntripcaster-manual.pdf
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 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://igs.bkg.bund.de/ntrip/download

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

 References

 G. Weber, L. Mervart, A. Stürze, A. Rülke, D. Stöcker – BKG Ntrip
Client (BNC) Version 2.12, Mitteilungen des Bundesamtes für 
Kartographie und Geodäsie, Band 49, 2016, ISBN 978-3-86482-083-0 
(in english)

 Online BNC Help function

Summary BNC

http://igs.bkg.bund.de/ntrip/download
http://software.rtcm-ntrip.org/svn/trunk/BNC
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Summary
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Contact:

Bundesamt für Kartographie und Geodäsie

Referat G2

Richard-Strauss-Allee 11

60598 Frankfurt

Contact person:

Wolfgang Söhne

wolfgang.soehne@bkg.bund.de

www.bkg.bund.de

Tel. +49 (0) 69 6333-263

Thank you for your attention !


