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BNC at a glance

d

%

BKG supported the development of the Ntrip standard as an
open industry standard for streaming GNSS data over the
Internet

Development of BNC started in 2005 as a multi-stream
NtripClient , that allows pulling of hundred data streams
simultaneously

Decoding RTCM observation streams and conversion into
RINEX files for near real time applications is a by product of
this development

In 2010 the development of a PPP client starts, which was
completely renewed in 2014.

2012 support of Galileo, QZSS and Beidou was added
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BNC at a glance

= 130.000 lines of C++ code
= GNU Public License, open source code
= Available for Linux, Windows, MacOS

= Used in productive as well as experimental environments and
as a software example to improve the understanding of basic
real time GNSS principles

= | atest Release: 2.12.2
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BNC installation
Download: https://igs.bkg.bund.de/ntrip/download

File Edit View History Bookmarks Tools Help =8 =P
, '(_nkg GNSS Data Center x |+ _q
€ | ¥ | © @ | hitpsy//igs.bkg.bund.de/ntrip/download 1 ¢ Q Search B @ & g- & o = |
|2} Most Visited (t¥a Intranet BKG 23 Anwesenheit @ Mew Tab [ SPIEGEL ONLINE (1 Coordinates |G Inside GNSS &°s GPS World
The following tables provide links to free pre-compiled binaries - including binaries for BNC - which support the Ntrip transport
protocol
Multi-Function Ntrip Software and Assisting Tools
Source Code, GPL C++v2122
¥2.12.2 shared
openSUSE12 64bit W2 12 2 static
v2.12.2 shared
open3SUSE42 64bit V2122 static
BKG Mtrip Client (BNC), Decoder, Converter  Dehian § 64bit M Leos Mervart (Czech
and Monitor reading RTCM 2.x and RTCM ¥2.12.2 static Technical University,
3.x formats, supporting Real-time PPP, § v2 12 2 shared Prague)
High-rate RINEX Data Centers, Real-time Ubuntu 14.04 64bit v2.12.2 static Georg Weber (BKG) 212 ZIF ~5._ 20 MB
GHNSS Engines and Realtime Combination Andrea Stirze (BKG) Changelog
Centers RHEL/CentOS 6. B4bit ¥2.12.2 shared Axel Rilke (BKG)
: v2.12 2 static Dirk Sticker (Alberding
Rasperry Pi 2 (Rasphian 7)  12.12.2 shared Gmbtt) 1
" . v2 12 2 shared I
Rasperry Pi 3 (Raspbian 8) V2122 static
gl_ac, Static Universal DMG v2.12.2
inaries — N
Windows ¥2.12.2 msi i
BKG Ntrip Professional Caster Linux Order Form BKG 2025 bz2 576KB
MtripClient, MtripServer, and MtripCaster Unix/Linux, Distributions: RPIM's or Search Dirk Stoecker _ ~
Repositories, search for 'ntrip’ SUSE, Fedora, Mandriva SUSE |
RTKLIB, Open Source Pragram Package for o0 o nmiogooie RTKLIB Tomoji Takasu, Japan 24 ZIP ~30 MB |
RTK-GPS
GnssSurfer, Ntrip-Client and Server, RTCM
’ ’ Executable 1.10
e S Windows (x64) Juergen Siebert, SAPOS ZIP ~9 MB
opcon/Javad Raw Decoder, RINEX T 10
Generator, Web-Monitoring, Backup-System ant version -
GnssCaster, Ntrip-Caster Windows (x64) Console-Version Juergen Siebert, SAPOS  1.071 ZIP 14.5MB
RTCM 2.x Decoder, reading from local IP Windows 98/NT/2000/XP Executable Manfred Baeumker, 21 2P 1T K Il
Port : —— FH Bochum i _
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here iIs BNC on Windows?

i
n L=
i £
» » BKG Mg Clent 212 » Exarvple_Conligs »
“ ﬂl’;)l g - simehmen = g ®  Beanen  Neue Ordeer
i Favesiten =~
L laput
B Oesitep 4 output
i Rivlerheten L 00 Readmett
il Bider ¥ 00_RinsCitr e
o] Dekumente 4§ 02 RinesEph bnc
o Musik #03_BrdeCombon
& pat 4§ 04_RineaConeat bne
B viders 4§ 05_Rinex bnc
B Rulke, fued A 06_RTE bne
b zonhg %8 07_Feedinginelne
L designe A 08 PP .bne
ki eclipe Bl %500 phnietbn:
b gmpls 4§ 10 PPPuikitart b
I # 11 PPPPeatPres bne
& cencle gre_usege 9§ 12_PPRGoogieapt bne
Mg 4§ 13 5P QuickStart bnc
i ah A 18 SaveSprtbng
L thumienails 4§ 15 SIETRIFFR Binc
e Desirop g 16_Ugsead e
& Downlosds % 17 Combibne
& Ergene Bilde 45 18_CombiPPP ke
4§ 19_UgleadEph bne
4§ 30_Companspdbne
- 4§ 21 _Emptybnc
.2 Wingews Medha Player [ 22 RineC.sh
&1 Windkows Updste
,_imm.lr:...a . 23 RinexCancatsh
4 APS-Viewer L. 28 Rinestph.sh
kT | #5 Semtatesh
L ActwePen $.20.1 Butd 2000 (-] 20 Ynatiosh
b ActveState ActvePythen 2.7 #d-bit) L &7 Comparetpd.sh
4w
b Autostart
4 BKG
45 brcene
T bachelp Y
L Example Configueatices e e
| README
o Uningtsn
b Bluetoath Gerdte
4 Coco
i Cawid

A Furick

Quick Launch
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HELP!

PDF documentation comes with your installation
@lE::ﬂ:f?;"ﬁi.i“;mewdasis .@kg . HTML Help

“nizhen,

r — - w
# BKENE T {NC) Version 2.122 Y [E=S

4 Help Contents

ile  Help
1. General Information ]%ws:rvations | RINEX Ephemeris I RINEX Editing & QC I SP3 Comparison | Broadcast Corrections I Feed Engine I Serial Qutput  |[4]1*
i:;;:rg;:r:ed GNSS Saving RINEX observation files.,
% : 1.3 Data Flow
Mitteilungen it
1.5 Instalation Directory D:\Usersruelke \Documents TEMPY,

1.5.1C ilati
des Bundesamt{| .5z =
1.6.1 Examples Interval Sampling 0 sec E

Kal’tographie u 1.7 Limitations
Skeleton extension SKL Skeleton mandatory

1.8 Looking Back

2. Settings Details

2.1Top Menu Bar Script (full path)
2.1.1Fk

| iz Version 2 [cwex_2 Signal priority

2.2.1prowy . .
. Version 3 Version 3 filenames

2.3.1 Logfile
2.3.2 Append Files
2.3.3 Reread Configuration
2.3.4 Auto Start
2.3.5 Raw Output File
2.4 RINEX Observations
2.4.1Filenames
2.4.2 Directory
i:::i ;725"‘1"‘“:‘9”’3‘ 1 products.igs-ip.net:2101/CLK11 RTCM_ 3.0  50.08967 866458 no 1 0 byte(s)
2.4.5 Skeleton Extension
246 Skeleton Mandatory 2 products.igs-ip.net:2101/RTCM3EPH RTCM 32  50.08967 866458 no 1 0 byte(s)
2.4.8 Version 2

e ierames 3 wwwigs-ip.net:2101/FFMIL RTCM31 5009 866 no 1 0 byte(s)

2.5 RINEX Ephemeris
2.5.1 Directory
2.5.2 Interval
2.5.3Part Log | Throughput | Latency | PPP Plot
2.5.4 llersion
2.5.5 Yersion 3 Filenames

2.5 RINEX Editing & OC
2.6.1 Action
2.6.2 [nput Files
2.6.3 Output Files
2.6.4 Logflles
2.6, 5 Plots for Signals

2.6.6 Directory for Plots
2.6.7 Set Edit Options
2.6.8 Command Line, No Window
2.7 5P3 Comparison
2.7.1Input 5P3 Files

Streams: resource loader / mountpoint decoder lat long nmea ntrip  bytes

=, i
[ Backward Add Stream Delete Stream Map Start  Stop ( Help? =Shift+F1 ) |
z

—— 7
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Exercises BNC

1. Data streams

2. RINEX conversion from rt streams (Obs/Nav

3. Precise Point Positioning

4. RINEX QC and editing (optional)
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Data streams

§
%4 BKG Nirip Client (BNC) Version 2.12.2 (=[=2] = ]

File  Help

| Metwork | General | RINEX Observations | RINEXEphemeris | RINEX Editing &QC | SP3Comparison | BroadcastCorrections | FeedEng1F

Saving RINEX navigation files and ephemeris output through IP port.

Directory
Interval 1day -

Port

Version 3 Version 3 filenames

"@ Add Stream l“h]

Add stream(s) coming from:

reams: resource lo

N e . .
1 products.igs 'p'nEt'ﬂ( [ Caster ] DTCP!IP port] [ UDP port ] [ Serial port l [ Cancel N
2 products.igs—ip.net:}‘_'l.(\ /
3 wwwi.igs-ip.net:2101/FFMIL RTCM_31 5008 8.66 no 1 0 byte(s) U/
N
Log Throughput | LM
/"
Add Stream D;)tesh'eam Map Start Stop Help?=Shift+F1
AN 7 y
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Data streams

Bao

26 CLK92 BRDC_CoM.. RTCM3.0 1059(5),1060(5),1065(5),1066(5..
27 CLKS3 BRDC_APC_.. RTCM3.0  1059(5),1060(5),1065(5),1066(5...
28 GDA94OL BRDC_APC_.. RTCM3.0  1057(60),1058(10)

29 GDA9402 BRDC_APC_.. RTCM 3.0  1057(60),1058(10),1063(60),106...

<

I

r°¢ Add Streams from Caster M1
Caster host products.igs-ip.net - Caster port 2101 Casters table Show
User MEG2016 Pazsword sessssssss Mitrip Version
mourlipoint identifier format format-details :arrier system  nete ¢
22 CLKED BRDC_APC_.. RTCM 3.0 1059(5),1060(5),1066(5) 0 GPS+GLO MISC
23 CLKB1 BRDC_CoM... RTCM 3.0  1059(5),1060(5),1066(5) 0 GPS+GLO MISC
24 CLK3O BRDC_CoM... RTCM 3.0  1059(5),1060(5),1065(5),1066(5... 0 GPS+GLO  MISC

...|RTCM 3.0 |1059(5),1060(5),1065(5),1066/(5... _

0

]

0

GPS+GL... MISC
GP5S+GL..  MISC
GPS MISC
GPS+GLO  MISC

-

[

Help=5hift+F 1

Get table q Select ]D Close |

*
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Select Caster
Observations:
Igs-ip.net

Correction data streams,
Ephemerides:
products.igs-ip.net

User:Passwd
NKG2016:SummerSchool

Generic account (very limited
data streams for BNC
examples only):
Example:Config

Absender | Titel | 14.09.2016 | Page 9




Conversion RTCM to RINEX
Observations

| Metwork I Gener&l | RIMEX Observations | P,I)QEX Ephemeris I RIMEX Editing & QC I SP3 Comparison I Broadcast Corrections I Feed Eng 4 3¢

Define output directory

Saving RINEY observation files.

m O ... all observations are stored
I:r\tal | y Sm

Select, if use of skl file is mandatory

Script (full path)

Viersion 2 CUypx 2 Sigratprior
‘ersion 3 Versi0n3 Select RINEX 3

Streams: resource loader /S mountpaint decoder lat long nmea ntrip  bytes i
1 products.igs-ip.net:2101/CLK11 RTCM_3.0  50.08367 866458 no 1 0 byte(s) !
2 products.igs-ip.net:2101/CLEKS3 RTCM_3.0 4356186 148164 no 1 0 byte(s) )
3 preducts.igs-ip.net:2101/RTCM3EPH RTCM_ 3.2 5008367 866458 no 1 0 byte(s)

Log Throughput I Latency PPP Plot

Add Stream Delete Stream  Map  Start  Stop Help?=5Shift+F1
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Conversion RTCM to RINEX
Observations

- .
#, BKG Nirip Client (BNC) Version 2.12.2 ESREER

File Help

Metwork I General RIMEX Observations | RIMNEX Ephemeris | RIMEX Editing & QC | SP3 Comparison Broadcast Corrections | Feed Eng

»

Saving RINEX observation files,

Directory D:\Usersyruelke \DocumentsTEMPY,
Interval Sampling 0 sec &

Skeleton extension SKL Skeleton mandatory
Script (full path)
Signal priority

Version 3 flenames

Version 2 CWPY_?
Version 3

decada I3t [ i
g nmea ntrip  bytes

Streams: resource loader { monntpoing
f

wwwigs-ip.net 2101 /FFMIL

7AY
I\

:RTCM_B.I 5009 866 no 1 0 byte(s)

Log Throughput Latency FFF Flot

Help?=Shift+F 1

=

Add Stream  Del Stream Map Start Stop

% Federal Agency for
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Select data stream from
a observation caster by
(Add Stream)
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Conversion RTCM to RINEX

Observations

7
°@ BKG Mtrip Client (BNC) Version 2.12.2

=N X

File | Help

Script (full path)
‘ersion 2 CWPX_?
ersian 3

Sampling 0sec 5

1
q Reread & Save Configuration
it
Qur e'\Documents TEMPY,
-
Skeleton extension SKL

Skeleton mandatory

Signal priority
Version 3 fllenames

Select F -
/EE’H%M | RINEX Ephemeris | RINEX Editing & QC I SP3 Comparison I Broadcast Corrections I FeedEn¢ ¥ 3

Streams: resource loader / mountpoint

1 ‘wwwigs-ip.net:2101/FFMJL

decoder lat long

RTCM_31 50,09 8.66

nmea ntrip

no

1

bytes
0 byte(s)

Log Throughput Latency PPP Plot

Add Stream  Delete Stream p Start Jtop
A

Help?=5hift+F1

Z

% Federal Agency for
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1. Reread & Save
Configuration

2. Start

3. Watch Bytes in
Stream Canvas

4. Watch RINEX files

Absender | Titel | 14.09.2016 | Page 12



Conversion RTCM to RINEX
Navigation Messages

Configure conversion of navigation messages
Stop processing
Use RTCM3EPH stream from products.igs-ip.net

Start again

- If you have not deselected RINEX observation conversion,
both file types should be created
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Precise Point Positioning
PPP(1)

Coordinate file and ANTEX file comes with Example
configurations

C:\Users\ruelke\AppData\Roaming\BKG Ntrip Client
2.12\Example_Configs\Input\APRIORI.CRD

C:\Users\ruelke\AppData\Roaming\BKG Ntrip Client
2.12\Example_Configs\Input\igs08.atx

% Federal Agency for
H Cartography and Geodesy
Absender | Titel | 14.09.2016 | Page 14



Precise Point Positioning
PPP(1)

°¢ BKG Ntrip Client (BNC) Version 2.12.2 =

E] |-

File Help

Outages | Miscellaneous | PPP (1) | FPP (2) I PPP (3) | FPP (%) I Combine Corrections I Upload Corrections I Upload Ephemeris |E]

Select Real-Time Streams
Select &Coirection stream

Precise Point Positioning =Irpd
RIMEX Mav file

Data source Bz 3
Corrections
N@fruelkemppDatafRoaminngKG Mtrip €

Corrections file A e

Coordinates file slke /Documents fbnc_workspace finput/APRICRI CRD viersion 3 filenames [
Logfile directory D:,'Llsersfruelkemommenmfhnc_'n'orks@ MMEA directory

SNX TRO directory SNX TRO interval

1 hour SNX TRO sampling |0 sec

SNX TRO AC SMX TRO solution

Select
Coordinate file
Logfile directory
ANTEX file

o o 1 I
CECOTET Tat TEHHE

a_ ntrip

bytes
0 byte(s)

Streams: resource loader / m

Get

tisigs-ip.net:2101/CLKIL RTCM_30 5008967 866458 no 1

L
2 products.igs-ip.net:2101/RTCM3EPH 5008967 886458 no 1

3 igs-ip.net:2101/FFMIL

RTCM_3.2 0 byte(s)

RTCM 31 5009 866 no 1 0 byteis)

Obse¢
Corri

rvation data stream
ection data stream

D

Log | Throughput I Latency I PFP Flot

Add Stream  Delete Stream  Map  Start  Stop Help? =5hift+F 1

Broadcast Ephemeris stream

h
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<-—m:zlomwu RTCM31 5009 866 no 1 0byte(s) >

Precise Point Positioning
PPP(2)

#4 BKG Ntrip Client (BNC) Version 2.12.2 =SEh X

File Help

y I Outages | Miscellaneous I FRF (1) | PPP (2) | FFF (3) I FFF (4) | Combine Corrections | Upload Corrections I Upload Ephemeris |E]

Precise Point Positioning - Processed Stations.

Py Station Sigma M Sigrma E Sigrma H MNoise M Noise E Noise H mﬁ\\
:\ 1 fFPMIL 1000 1000 100.0 1000 1000 100.0 01 /) Def| ne th e station to be

Processed (according to
4 | Observation data streams)
' Sigma and Noise: 100m
Streams: resource loader / mountpeint decoder lat long nmea ntrip  bytes Tropo Slgma: 0'1
1 products.igs-ip.net:2101/CLK11 RTCM 3.0 5008867 866458 no 1 0 byte(s) Tropo Noise: 3e-6
;}5? 866458 no 1 0 byte(s) NME A p Ort. O

[ Add station | [Delete Station

2 products.igs-ip.net:2101/RTCM3EPH RTCM 3.2  50.0

Log | Throughput | Latency PPP Plot

You can process more than
one station at the same
Time.

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

PPP(3)

°¢ BKG Ntrip Client (BMC) Version 2.12.2

File Help

Outages | Miscellaneous | PPF (1) | PPF (2) | PPP (3) | FFP (4) I Combine Corrections | Upload Corrections | Upload Ephemeris |E]

Precise Point Positioning - Options.

GPS LCs Sigma C1 2.0

GLOMASS LJs Max Res C1 4.0

Sigma L1 0.01

MaxRes L1 0,03

1 productsigs-ip.net:2101/CLK11 RTCM_3.0

2 productsigs-ip.net:2101/RTCM3EPH RTCM_3.2

3 www.igs-ip.net:2101/FFMIL RTCM_3.1

5008967 8.66458

5008967 866458

50,09 8.60

1 0 byte(s)
1 0 byte(s)
1 0 byte(s)

Galileo LCs Ele Wat Code Ele Wat Phase
BDS LCs Min #ofObs 4 = Min Elevation 0 deg =
Wait for dock corr. 5 sec F Seeding (sec) 0

Streams: resource loader / mountpaint decoder lat long nmea ntrip  bytes

Log Throughput Latency I PPP Plot

Add Stream Delete Stream Map Start  Stop

Help? =Shift+F 1

% Federal Agency for
e Cartography and Geodesy

Select signals to be
processed

Wait for clock corr: try 5s
Sigma C1: 2.0

Max Res C1: 4.9

Ele Wgt Code: Yes

Min # of Obs: 4
Sampling: 0

Sigma L1: 0.01

Max Res L1: 0.03
Min Elevation: O deg.
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DPP(4)

Precise Point Positioning

-
°$ BEG Mtrip Client (BMC) Version 2.12.2

e

File Help

Precise Point Positioning - Flots,

; | Cutages I Miscelaneous I PFPP (1) | PPP (2) I PPP (3) | PFP (4) | Combine Carrections I Upload Corrections | Upload Ephemeris |E]

PPP Plot FFMI1 Mountpoint Audio responze

Track map 05M () Google )

Dot-properties Size red Color

Post-processing speed rJ

Streamns: resource loader / mountpoint decoder lat long nmea ntrip  bytes

1 products.igs-ip.net:2101/CLK11 RTCM_3.0  50.0B967 866458 no 1 0 byte(s)
2 products.igs-ip.net:2101/RTCM3EPH RTCM_ 3.2 50.08967 866458 no 1 0 byte(s)
3 wwwi.igs-ip.net2101/FFMIL RTCM 31  50.09 .66 no 1 0 byte(s)
log | Throughput | Latency | PPPPlot
Add Stream Delete Stream  Map  Start  Stop Help?=5hift+F1

% Federal Agency for
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Select options for
plotting
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Precise Point Positioning
Run PPP

1. Save & Reread configuration
2. Start

Play around with different options, e.g.
= Different stations
= Different correction data streams

= Different processin%oPtions (e.g. different GNSS, different Kalman filter
parameters) - for Galileo processing use CNES data stream CLK93

Checkout

= Conversion Time
= Latency

= Log files

% Federal Agency for
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QC RINEX files

1. Get RINEX file from IGS database e.g. igs.bkg.bund.de
2. Run QC on your own
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Summary

If you like BNC

= Use it

= Check out example configurations coming with your installation
= Read manual

= Report bugs and improvements

= Extend the software for your own purposes

= Ask for caster acess at BKG or elswhere

Thank you very much for your attention!
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Thank you for your
kind attention!

Contact:

Federal Agency for Cartography and Geodesy
Section xxx

Richard-Strauss-Allee 11

60598 Frankfurt, Germany

contact person

Michael Mustermann
vorname.name@bkg.bund.de
www.bkg.bund.de

Tel. +49 (0) 69 6333-xxx
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