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NTRIP Background — History, Development & BK(

Motivation:
* Use Internet to transport GNSS corrections

Communication satellite

Radio link: AM, FM, VHF
Mobile phone: GSM

Internet + Mobile Internet:  GPRS

Chkg
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Motivation:
« Mass usage

Splitter

Server
Caster

100+ x 10 kbit/s

E: ]
Cbkg 1000+ x 10 kbit/s

Client
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Motivation:

« Make GNSS corrections accessible to a wider user
range
= GSM, GPRS, EDGE, UMTS, ...

« RTCM - Standard

= any NTRIP - capable hardware - and software
can be used
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Stream Details @

Motivation:
* Metadata

Stre; Frankfurt, Stream Mo: B3 of 75
M ountpoint: FERMJT
Authentication: M

JB[59),181).19(1).: 11].24[11]

nd NMEA-GGA: Mo

laneouz Demo

amlizt_eursf-ip.htm
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History — Scientific Community:

IGS-IP (Start: May 2006)
- BKG operates www.igs-ip.net (ports 80, 2101)
- cooperate with RTIGS Working Group
- offer world-wide data streams via NTRIP
- following Open Data Policy
- support RTCM 2.x, RTCM 3 and RTIGS data formats
- Strategic Planning Meeting 8-9 Dec 2006
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RTCM Paper 234-2004/5C104-PR

NEWS from the Radio Technical
Commission for Maritime Services
(RTCM)

November 29, 2004

The Radio Technical Commission for Maritime Services
(RTCM) Publishes New Standard for Networked Transfer
of RTCM via Internet Protocol (Ntrip)

Summary: RTCM Special Committee 104 has completed a new standard which
defines a protocol for streaming differential correction data or other kinds of Global
Navigation Satellite System (GINSS) data to stationary or mobile users over the Internet.
Titled “Networked Transport of RTCM wvia Internet Protocol (Ntrip)™ the standard 1s
named for the widely used RTCM data format, but it can also be used for other data
formats. Designated as Version 1.0, (Paper 200-2004/SC104-5TD), the standard 1s
available from ETCM at its secure online publication store. Vistt www.rict org and
click on “Publications.™
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Radio Technical Commission for Maritime

«  Services:

‘Non-profit organisation
~ 100 members

‘Develops industry standards for marine and
land-based applications

*SC-104: Differential GNSS
data formats=> RTCM 2.x and RTCM 3.0 data

formats
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History — Scientific Community:

« EUREF Symposium 2002
- set up and maintain a differential GNSS infrastructure

based on selected EPN stations through the Internet
- upgrade respective EPN stations

- enable real-time data stream dissemination
- Broadcaster: www.euref-ip.net (ports 80, 2101)

« EUREF Symposium 2005

- Stream also carrier phase data
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History — Scientific Community:

V. EUREF -IP (Start: 2002)
S

- Real-time access to reference frame

- Disseminate real-time data from EPN stations

- Develop NTRIP software tools (GPL)

- Run network of NTRIP casters

- Promote NTRIP technology

- Enable generation of EUREF real-time products

- Support scientific community in generating real-time
products:
> Orbits & clocks
2 Atmospheric parameters, disaster monitoring, ...
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Real-Time GNSS Network EUREF&Misc, Status 030630

NTRIP Streams
Europe:

June 2003
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Ntrip Real—Time GNSS Metworks All—Europe, Status GE1G31

NTRIP Streams
Europe:

October 2006
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World-wide NTRIP Streams: December 2003

RTSA
RTE
e DGFS

. REW

MTRIF Real-Time GNSS Status Q31201
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World-wide NTRIP Streams: October 2006
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Formats
RTCM-SC104 Raw
Versions — 2.0, 2.1, 2.2, 3.0 Topcon/Javad Compact (1)
Type 1 Fixed GPS corrections (1 sec) Ashtech MBEN (5) / PBEN (5)
Type 3 GPS reference station parameters | SNAV
(10) Thales ASCII
Type 16 GPS special message (30,60) SP3 ASCII
Type 18 RTK uncorrected carrier phases Trimble RT17, concise
(1) Leica LB2
Type 19 RTK uncorrected pseudoranges RINEX
(1) BINEX

Type 22 Extended station parameters (15)
Type 59 Proprietary messages (1)
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RTCM PAPER 166-2003/5C104-314

& Internet Transport Configuration

Receiver . . -
Firewall  Firewall Receiver

Proxy Proxy R O
C

Caster Client »

Networking

Networkin
Software g

Software
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MiripClient 1 MtripClient M

HTTF Streams
Administration
HTTF/Telnet

HTTF Streams

Mtripss MiripServer N

MiripSource 1 MiripSource M
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Central
Processing
Center

Caster Port
80 or 8080
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NTRIP — network Transportation of RTCM via Internet Protocol

Server — what sends data to a caster (CORS or RTN Software)
Caster — the ‘exchange’ for incoming and outgoing data

Client — application(s) used to get user data from the caster

Download a free client for testing, training
(and correction relaying) from:
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NtripCasters in Europe

80

EUREF-IP

www.euref-ip.net

* 17 networks

» 180 data streams

« 27 EPN stations

« 488 registered users

(14/Jan/2006)

12
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Stream Sharing — Beyond RTN

* Tectonic Plate Studies

« Geodetic Monitoring Agencies / Services / Programs

* National CORS Program

* National / World lono & Tropo Modeling

* National / World Timing Modeling / Studies

* National Positioning Initiatives (e.g. NDGPS, HaNDGPS)
* International Positioning Initiatives (IGS — PPP)
 Augmentation Systems (WAAS, AGPS)



BKG NTRIP Client Downloads

Yo

GMSS Internet Radio

. # GHSS Internet Radio 1.4.10

E)oX]
| =

STOP
Butes: 1]

Select Metwark:

R

Select Stream or Update;

Update source table 7]

Connected ta Server

Nitrip Client
Windows Client

!F'|Elir'l Ex

ale MtripClient Prograrm, Yers. 1.14
Linux Client ML -

al Public Lice

Linux Perl Client

nternet R “ers, 1.0.0
Intel FA Processaor

. . . l M
Windows CE Client i \CE, PocketPC 200
Windows CE Client |
via FTF or HTTP
Windows CE Client

Palm 0S5 Client



BKG NTRIP Server Downloads

# Ntrip Server 1.3.0 g@@

Settings

COk-Port
M tfipl:-fl:i:ter

Reconnection

Adjust Settings or pres Linux Server ding from .'_-t-:ml_i-::rd |r|F.|IJ’[.

GMU Seneral Public License




BKG Misc. Downloads

Nirip Software
Miscellaneous

Windows Client &

Server & RTCM 2.x Comblned £ ol
B8 Untitled - GnssSender Q@@ Decoder Provided tl'_'," -_||JE!I'!I_1 iebert, SAPOL |~2000

Fie Edit Berlin

b= &

Windows
RTCM 2.x Decoder ded
Bochurm

GnssSurfer V1.06

In
C

Standard Input
Fublic L

Linux
RTCM 2.x Decoder

Number o it and FKP:

i i s i i e i
Murnber of Glor it and FKF:

,—III- N
OOoOdOooogOD

last B

Linux Client
and RTCM 2.x to RINEX
Converter

LM

Linux Client and RTCM 3
to RINEX Converter

TEQC, Windows

Linux Broadcaster




NTRIP Caster

& Trimble NTRIP Caster [1st] e ~ o] x}.

MEripCaster  YWiew  Manitor  Help

Uzers  Mountpoints | HiStDWI @r‘l’filﬂbh

kM auntpaint I Connhection Tupe I Conhections i Conhected to Source ! Source Host I Source Port I -
MR Broadcast i Ve 1021589231 1053
AUG_Rahw Broadcast Yes 10.2.159.231 1055
HEL_Rah Broadcast Ve 10.2.1559.231 1047
moha Broadcast Mo

kuenBTE-1 Broadcast Yes 102155231 1034
kuenRTE-2 Broadcast Yex 1021585231 1035
RIIE Rt Broadcast Ve 10.2.158.231 1043
HoehRTE Broadcast ez 102159231 1071
UniBwFRTkE-1  Broadcast ez 1021588231 1043
UniBwRTE-2  Broadcast Yes 10.2.159.231 1049
RTCH3Met Broadcast Yes 10.2.156.33 3856
HoshDGEPS Broadcast Ve 10.2.158.23 1072
kdal_Fdas Broadcast Ve 102155231 1044
RTCHM3Metn... Broadcast Yex 10.2.156.38 12412
HOE_Rah Broadcast Ve 10.2.1588.231 1075
MH51 MtripSerer Mo

oDOoOooo oo oo oo oo oo

Active connections: ] |nbound data rate; 0 Butez/zec
T otal connections; 1256 COutbound data rate: 0 Bytez/zec
Cazter uptime; ad 00:55:43

Ports: TCP B422 (10.2.153.231] - TCF 8080 [10.2.153.231)




NTRIP Caster

SOUECETAELE 200 O Server: Trimble MtripCaster Date: 2/10/2006:23:59:23 TTC Content-Type: text/plain Content-Length: 6224
STE,NTEIP LMNGENTEIP LMNGE,RAW, (13,3010, 18(1),19(1);2, GP3 PRSI, TTS A, 0;0:0, 1, GP SMet; Mone, B, 1;0;;
STETEIP LIMHITEIP LINEEAW, 11, 30100, 18(1),13(1),2,GP3, PESIT TS A, 00,0, 1, GP 51 et I one B M, 0;, STE, TUNW, TUMW - Turnwater
CIE, CIEA, 113, 30100, 181,191, 2, GPE+GLONASS PRSI, TS 446 98,122 92,0,0, Tnmble GPSMet;Mone, B 1, 0;;
STE,INTEIP EFHE,INTEIP EPHEEAW,1(1),2(100,18(1),15(1),2,GP3;, PRI, T34,0:0,0,1,GP 2et; M one, B, I, 0;;, STE, TUWW-23, TULCE-23 -
Tumwater RTCH2 3, RTCI 2.3;,1(1),3(10),18(1),19{13,2; GPS+GLOMASS, PREN US4 46 98,122 92;0.0, Trmble GPENet;None,B;M:0;;
STETEIP CWARLNTEIP CWAREAW, 101, 30100, 18013, 19013, 2,55, PRSI, TS A, 0;0,0,1, GP s et M one B, 1,0
STETEIP CPUDNTEIP CEPUDEAW,1(13, 30100, 18{13,1%(13,2,GP3, PRSI TEA, 00,0, 1, 5P 5Met Mone B, 1, 0;;
STEWTEIP COTURNTEIR COUREAW,1(1),3010%,18(1),1%(1),2,GP 5, PRSI, T 4;0,0,0,1,GPSNet, None, B, I, 0;;
STE,TEIP ELSEMNTEIF ELSEEAW (1, 30100, 18(1),12(13,2,GP3 PRI ITEA; 0,0,0;1, GF 2Met Mone B 17, 0;;
STETEIP BDEYINTEIP BDEYEAW,1(1, 30100, 18{13,19(13,2,GP3, PESMITZA, 00,0, 1, GP SMet Mone B 1T, 0;;
STETEIP BELV.MTEIP BELV.EAW,1{1), 20100, 18(1),18(12,GP3, PR, IS4, 0:0,0,1, 5GP Met, Mone, B, I, 0;;, STE,EPHE-23,ETPHE-2% - Ephrata
ETCH 2 3,ETCH 2.3, 1010, 30100, 1813, 19(1), 2, GP 2, PES TS 447 33, 119,54, 0.0, GP ZMet;None, B.M,.0,;, STE,EFPHE,EPHE - Ephrata ChEA+, ChiE+,
(13,30100, 18010, 19 1,2, GP 3, FESI, T2 4;47 33,119, 54.0, 0, GP 3 et Mone B, M:0;, 3TE;P276-23.F376-23 - Salem ETCM2 3 ETCK 2.3;1(1),3(107,18
(13,1901, 2,GP3, PRI, TS A44 94,122 1,0,0, 3PS et None B I, 0;, STE,P276.P376 - Salem CMWEACIEA+, 1(13,3(100,18(1),1%
(13,2, GP5 PESI A 44 24123 1,0,0, 3P 5 et, Mone B, 0;; STENTRIP Stream ENTCHIEIP Stream EINTCEAW,1(1,2(10M,18{1),12
(13,2, 6P PESITEA; 0,00, 1,GP S et;MNone B.IT,0;, STE,INTEIP_ARTLLNTEIP ARTILEAW,1(1),3(100,18(1),19
(13,2, 3P PESN, U3 A48 121,01, GP3Net; Mone, B, 0;, STE,NTEIP CHCWINTEIF CHCMEAW1{1),3(10), 18(13,1%
(13,2, 5GP PESIT A48, 122,01, GP3et; Mone, B.IN.0,;, STE,ENTC-23,ENTC-23 - City of Eent ETCM 2. 3, ETCR 2.3, 1(13,3(10%,15(1),1%
(13,2, 6P PESITTEA 47 23,122 25,0,0, GPEM et MNone, B0, STE,ENTCENTC - City of Eent ChEA ChIEA+,1(13,3(10),18(1),19
(13,2, 6P PESI,TTEA 47 23,122 25,00, Trimble 4700, None; B.1;0;, ZTE,BELLEELI - Bellingham CWEA+,CIE+,1{13,3(100,15(1),1%
(12, GPS PEERITEA 00,00, GPENet Mone B0, STE. SSHO-23,55HO-25 - BEoosevelt ETCMW 2 5 ETCM 2.3, 1010, 2(100,158(13,19
(13,2, GPS, PRI, USA GPSNet,Mone; B, IT,0;; STE,BELL-23,BELL-23 - Bellewvue RTCh 2 3;RTCI 2.3;1(13,3(10),18(1),19
(13,2, GP5 PESITEA 0,000, GP S et N one, B, 1T,0;, STE,BELI-23,BELL-22 - Bellingham ETCh2 3. RTCR 2.3, 1015,3(100,18(1),1%
(13,2, GP5 PESITEA;0,0,0,0,GE S et;MNone, B.IT,0;, STE,NTEIP Stream ENUWINTEIP Stream ENTINEAT1(13,3(100,18(1),1%
(102, GPS PESIITSA Trimble GPSMNetNone, BN, 0;;, STE,COUP,COTUP - Coupewille ChEA+ CHIE+,1010,2(100,18(13,15%
(13,2, GPS,PREN,USA Trimble GPSMNet;MNone B 1,0, STE, CHCW, CHCM - Chimacum ChE+ ChE+,1(13,3(103,18(1),19
1,2, GRS PESHTSA 0.0.0.0. Tramble 5700 Mone B30, STE, FFLD,FPFLD - Pame ChE+,CIIEA+,1(1),3(10%,15(1),19




NTRIP - Tools and Solutions

Onboard Client and Server Applications





