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T h e  p r a c t i c a l  n e e d  f o r  G N S S  p o s i t i o n i n g  
i n  r e a l  t i m e  l e d  t o  t h e  d e v e l o p m e n t  o f  
a  m e d i u m  f o r  d a t a  t r a n s m i s s i o n .  
T h e  D G P S  c o r r e c t i o n  c o u l d  b e  t r a n s m i t t e d  
o n  a n  a r e a  o f  a  f e w  h u n d r e d  k i l o m e t e r s  
( t e s t  i n  P o l i s h  S o l e c  K u j a w s k i  r a d i o  s t a t i o n )  
o n  l o g  w a v e s . T h e  R T K  t e c h n i q u e  n e e d s  
a  g r e a t e r  f l o w  c a p a c i t y  o f  t h e  r a d i o  l i n e s  
a n d  s h o r t e r  d i s t a n c e  b e t w e e n  t h e  b a s e  
s t a t i o n s .  T h e  R T K  d a t a  f r o m  t h e  b a s e  s t a t i o n s  
c o u l d  b e  t r a n s m i t t e d  i n  t h e  D A R C  s y s t e m  
b y  t h e  l o c a l  s t a t i o n s  o n  U K F  c h a n n e l s ,  
b u t  t h e  l o c a l  s t a t i o n s  i n  P o l a n d  a r e  n o t  
i n t e r e s t e d  i n  p r o p a g a t i o n  o f  R T C M  d a t a .  
T h e  e x p e r i e n c e  i n  R T K  a n d  D G P S  m e a s u r e m e n t s  
u s i n g  d a t a  t r a n s m i s s i o n s  b y  t h e  I N T E R N E T  
and  GSM rad i o  l i nk  a re  p resen ted  i n  t h i s  pos te r.

Data stream in RTCM 2.1 format, generated by the 
base receiver Trimble 4000 CORS STATION on JOZ3 reference 
po int ,  i s  t ransmit ted f rom rece iver  to  spec ia l  Un ix  
server, with dgpsid 1.06 software, witch is permanently 
c o n n e c t e d  t o  t h e  I N T E R N E T.  D a t a  o n  s e r v e r  
(IP: 194.29.150.254:8101) are accessible for all INTERNET users.

JOZ3 station is a part of Polish Active Geodetic Control named ASG-PL.

Rover  user  i s  equ ipped wi th  GPRS (Genera l  Packet  
R a d i o  S y s t e m )  M o d e m  i n  G S M  P h o n e ,  c o n n e c t e d  
to laptop computer with special RTCM Client software, witch 
r e ce i v e  RTCM  da t a  s t r eam f r om  seve r  v i a  TCP / I P
protocol and transmit it via serial port to rover GPS receiver.

S cheme  o f  needed  equ i pmen t  i s  p r e sen t ed  be l ow .
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JOZ2 & JOZ3 reference stations 
in Józefoslaw Observatory near Warsaw
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CLIENT SOFTWARECLIENT SOFTWARE

RTCM Client software has been developted, beacause 
of need stable working and easy to operate client. 
Nowadays it works in MS Windows, in the future is planned 
to move it to PDA computers, which are portable and 
c om f o r t a b l e  t o  u s e  du f i n g  mea su r emen t s ,
implement user authorization  and billing modules.

Screenshot of client software is presented below.

Computer port
Baud rate
Bits
Parity
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Flow control
Server name

Equipment during test measurements

R T K   S e t

D G P S   S e t

R T K  S e t
with usage Trimble 

Data Controller Software

In some test measurements was used the newest  Trimble 
Data Controller software, witch enables reading RTCM 
data directly from INTERNET, GPRS modem was 
connected directly to Trimble Data Controller.

EXPERIMENTAL MEASUREMENTSEXPERIMENTAL MEASUREMENTS

Experimental measurements were done on three 
test points 5 km, 15 km and 30 km from JOZ3 base station. 
Position of points was fixed when the accuracy was
better then + 1,5 mm in horizon and + 2,0 mm in high.
On every test point were saved 50 positions in RTK FIX mode. 
Accuracy of measurements is presented in charts below.
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Measurements at the same point 2
distance to base station 15 km
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Point 1 distance to base station 5km

- 0 , 0 1 5

- 0 , 0 1 0

- 0 , 0 0 5

0 , 0 0 0

0 , 0 0 5

0 , 0 1 0

0 , 0 1 5

-0 ,0 1 5

-0 ,0 1 0

-0 ,0 0 5

0 ,0 0 0

0 ,0 0 5

0 ,0 1 0

0 ,0 1 5

-0,015
-0,010
-0,005
0,000
0,005
0,010
0,015

-0,015
-0,010
-0,005
0,000
0,005
0,010
0,015

-0,015
-0,010
-0,005
0,000
0,005
0,010
0,015

- 0 ,0 1 5

- 0 ,0 1 0

- 0 ,0 0 5

0 ,0 0 0

0 ,0 0 5

0 ,0 1 0

0 ,0 1 5

L
 [

m
]

H
 [

m
]

Point 2 distance to base station 15km
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Point 3 distance to base station 30km
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CONCLUSIONSCONCLUSIONS

Using INTERNET and GSM mobile phones 
as a medium to transport data streams 
for DGPS and RTK measurements
h a s  a d v a n t a g e s  s u c h  a s :

- simple access to data from base station.
- multi-access, limited only by the link capacity,
- no need to build special radio stations for 
   data distribution,
- easy and cheap user’s equipment,
- fast measurments that ensures 
  accuracy high enough for the majority 
  of geodetic works,
- bigger range then VHF radio modems.
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The IAG Subcommision for Europe - EUREF 
decided in June 2002 to set up and maintain 
a real-time GNSS infrastructure on the Internet 
using stations of its European GPS/GLONASS 
Permanent Network - EPN. Although today's 
pr imary object ive is  to  d isseminate RTCM 
cor rec t ions  over  the  In te rnet  fo r  p rec i se  
d i f f e r e n t i a l  p o s i t i o n i n g  a n d  n a v i g a t i o n .  
T h e  s e r v i c e  t h a t  E U R E F  e s t a b l i s h e d ,  
called “EUREF-IP” (IP for Internet Protocol), 
is based on a dissemination standard, called 
“Networked Transport of  via the Internet 
Protocol” (Ntrip). Ntrip is a generic, stateless 
application-level protocol based on the Hypertext
Transfer Protocol HTTP Version 1.1 . It is designed 
to d isseminate d i f ferent ia l  correct ion data 
(e.g. in the RTCM-104 format), or other kinds 
o f  G N S S  s t r e a m i n g  d a t a ,  t o  s t a t i o n a r y  
o r  m o b i l e  u s e r s  o v e r  t h e  I N T E R N E T.
Ntrip is implemented in three system software 
components: Ntr ipCl ients,  Ntr ipServers and 
NtripCasters. The NtripCaster is the actual HTTP 
s e r v e r  p r og r am  whe r ea s  N t r i pC l i e n t  a nd  
N t r i pSe r v e r  a r e  a c t i n g  a s  HTTP  c l i e n t s .  
Potential to support mass usage; disseminating 
hundreds of streams simultaneously for up to 
a  thousand users  poss ib le  when app ly ing  
modified Internet Radio broadcasting software. 
Considering security needs; stream providers 
and users don't necessarily get into contact, 
streams are usually not blocked by firewalls 
or  proxyservers protect ing the Local  Area 
Networks , which enables streaming over any 
mobile IP network owing to the use of  TCP/IP. 
The EUREF-IP service is based on a number of GPS 
p e r m a n e n t  s t a t i o n s  o f  E U R E F ' s  E P N .
One of them is JOZ2 station, 

The goal of the pilot project is to evaluate 
and stimulate the use of the Ntrip technology. 
All data are sent to a EUREF Broadcaster from
where they can be received by authorised users. 
EUREF-IP is currently a trial service. Data are 
available for test and evaluation purposes only. 
All real-time positioning is done by transmitting 
RTCM-format messages or proprietary binary 
messages. Available RTCM message types are 
1 ,  2 ,  3 ,  6 ,  9 ,  16 ,18/19 ,20/21 ,  and  22 .
GNSS data streams from the EUREF-IP network 
are available in real-time through EUREF-IP's 
Broadcaster, current Internet address and port 
is “213.20.169.236:80”. The available Internet
bandwidth is limited to handle a maximum 
of 1000 users simultaneously. Note that any 
provider must guarantee up to 10 kbits/sec 
Internet bandwidth per provided stream in order 
to allow a continuous uninterrupted service.
Feel free to download Ntrip server software  for Windows 
and Linux reading from a Serial Port or TCP/IP port.
To receive EUREF-IP data streams, the user needs 
a user-ID and a client password. Authorization can 
be provided for a single stream, for a group of 
streams or for al l  avai lable streams. Data 
is available for demonstration and evaluation 
purposes only.  For receiv ing data streams 
in real time you may use the GNSS Internet 
Radio under Ms Windows, Linux, Ms Windows CE 
o p e r a t i n g  s y s t e m  a n d  P a l m  O S  s y s t e m .

Measurements at the same point with usage different 
EUREF-IP base stations BOGI (50 km) and JOZ2 (10 km)

RTCM

equipped with 
G P S / G L O N A S S  A s t h e c h  Z - 1 8  r e c e i v e r.
JOZ2 station transmit RTCM-104 v. 2.2 data.
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