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The network configuration



Requirements for the COR stations

Antennas:
1  Aeroantenna,
4  Trimble Choke Ring,
3   Leica AR25,

10 Trimble Zephyr Geodetic,

Receivers:
1 Novatel
6 NETRS
5 NETR5
1 NETR9 
3 LEICA
2 SEPTENTRIO



Single Reference Station RTK

➢ The rover transmits their location to the system using NMEA-GGA output.

➢ The user selects the input format available in IceCORS NtripTable through 213.167.147.216:2101

✓ RTCM23 (RTCM 2.3)

✓ RTCM30 (RTCM 3.0)



Single Reference Station RTK

1004 – GPS L1+L2 observations, Signal to Noise (CNO) and full milliseconds for code observations

1006 – ARP station coordinates, ECEF XYZ and antenna height

1012 – GLONASS L1+l2 observations , Signal to Noise (CNO) and full milliseconds for code observations

1033 – Receiver and antenna description

1 – Differential GPS corrections

3 – Reference station coordinates ECEF XYZ

14 – GPS time (GPS week and full hours within week, leap seconds between UTC and GPS time)

16 – Special message

20 – RTK carrier phase corrections

21 – RTK pseudorange corrections

22 – Antenna height

23 – Antenna description, antenna serial number

24 – Coordinates of antenna reference point ARP of reference station ECEF XYZ, antenna height



RTK and Differential GPS



Single Reference Station RTK

▪ RTCM23 (GPS only)

▪ RTCM30 (GPS+GLONASS)

▪ The rover and the base station must be able to see the same constellation of satellites 
(minimum of 5) for accurate correction data and to achieve RTK quality. 

▪ The reference sends all its position and satellite observations to the rover.

▪ The rover combines these reference station observations with its own observations to 
compute an RTK position relative to the base with RTCM3.0 but with RTCM 2.3 the rover applies 
the corrections from the reference station to his observations to calculate rovers RTK position.

▪ Disadvantage: This method is limited to baselines of approximately 10 – 20km due to the 
effect that distance related errors (atmosphere and satellite orbits) have on the ambiguity 
resolution (initialization) and solution precision. As the distance increases between the reference 
and the rover the accuracy of the rovers computed position decreases.



Network RTK
▪ The rover transmits their location to the system using NMEA –GGA output.

▪ The user selects the input format available in IceCORS NtripTable through 213.167.147.216:2101

✓ VRS3 (RTCM 3.0) and VRS2 (RTCM 2.3)

✓ MAC (RTCM 3.1)

✓ FKP2 (RTCM 2.3) and FKP3 (RTCM 3.1)



Network RTK
• The network RTK is to minimize the influence of the distance dependent errors 

(atmosphere and satellite orbits) on the computed position of a rover within the bounds 
of the network

• If observations from one reference station are not available, a solution is still possible 
since the observations are gathered and processed in a common network adjustment.



• VRS3 (RTCM 3.0) and VRS2 (RTCM 2.3)
➢ The rover sends approximate position through NMEA-GGA format.
➢ The VRS location is typically selected at the initial approximate position of the rover.
➢ Using an appropriate algorithm, the network server resolves the ambiguities of the network and reduces 

the satellite data to this common ambiguity. (Network ambiguity)
➢ The reference stations continuously track the satellites signals in order to determine the dispersive 

(ionosphere) and non-dispersive (troposphere and ephemeris) biases. (Network solution)
➢ Those bias can be interpolated for a virtual reference station and send to the rover. (Virtual corrections)
➢ The rover applies the corrections to his observations from a VRS and update his position. In RTCM 3.0 the 

constructed VRS observations are computed and sent to the rover.
➢ With the Virtual Reference Station method the rover does not receive any observations related to a real 

reference station. This means that the baseline between the virtual reference station and the measured 
point cannot be directly re-measured.

NRTK(RTN) – Virtual reference Station



• MAC (RTCM 3.1)
➢ The rover sends its approximate position via NMEA-GGA
➢ The nearest station is selected as a Master station.
➢ The phase ranges from all reference stations are reduced to a common ambiguity level. (Network

ambiguity resolution)
➢ Full raw observation and coordinate information for the Master station are sent to the rover.
➢ The Master – auxiliary correction differences are formed using the phase observations of the selected 

reference stations, corrected only by the estimated network ambiguities, the common part of the 
receiver clock and known values (geometric range and satellite clock). Between – station single 
differences are then used to create the correction differences that are transmitted for the auxiliary 
stations. (Mac/MAX corrections)

➢ The rover uses the information provided by the network to determine the dispersive and non-dispersive 
errors at its location.

➢ The rover resolves its ambiguities and determines its position using full information of the reference
network.

NRTK(RTN) – MAC (MAX corrections)



• FKP2 (RTCM 2.3) and FKP3 (RTCM 3.1)
➢ The rover sends his approximate coordinates in NMEA-GGA output.
➢ Using an appropriate algorithm, the network server resolves the ambiguities of the network . (Network 

ambiguity)
➢ The reference stations continuously track the satellites signals in order to determine the dispersive 

(ionosphere) and non-dispersive (troposphere and ephemeris) biases. (Network solution)
➢ The FKP’s provide information about the distance dependent error components. For the representation 

of the position dependent errors a linear area polynomial is used.
➢ FKP is  transmitted to the rover. 
➢ The interpretation of the FKP and the individualization of the corrections are done at the rover.
➢ The correction of a real reference station are used in combination with the FKP to compute the 

individualized corrections for the rover position.
➢ MAC and FKP is similar. They both  use output for the master station and add information about spatial 

variations of the corrections. FKP sends these spatial variations as ppm values in N,E directions and 
MAC sends the spatial variations for discrete points (auxiliary stations)

NRTK(RTN) – FKP



Near future- Dynamic frame

• The fix coordinates of the IceCORS network keep in the range of 2cm 
accuracy.
➢ The coordinates will be updated every 6 month, that to keep the accuracy in the range of 2cm.  

The values of max velocities from the current 18 CORS stations looks like this:

KALF dE=7.17mm/year, dN=9.58mm/year, dU=24.18mm/year

SELF dE=0.80mm/year, dN=18.4mm/year, dU=1.10mm/year

FJOC dE=-7.31mm/year, dN=27.21mm/year, dU=23.06mm/year 

➢ Or the coordinates can be changed regarding big event as earthquake. 

➢ Deformation model is also updated at the same time the coordinates are updated.

• The first implementation of the reference coordinates ISN2016, epoch 2016.5 
(IGS14) will be in 1.9.2017
➢ Rover by connecting to all streams will stay in ISN2016 frame:



Near future- Dynamic frame

• The second expected implementation of the reference coordinates would be 
epoch 2018,2 (IGS14) in 1.3.2018

➢ New Mount points in the IceCORS NtripCaster table. These Mount points will be dedicated for 
ISN2016 frame:

➢ Residual grid is used to make transformation between current reference frame to ISN2016 frame.

➢ The current Mount points rover will stay in the dynamic IGS14, epoch 2018,2 frame.



Virtual RINEX

• The current Virtual RINEX represents ISN2016 frame.

• After implementing dynamic frame. In the header of Virtual 
RINEX the coordinates ARP (X,Y,Z) allways changes

• User must be aware in what epoch of ITRF he is getting
Virtual RINEX



Regular RINEX

• The coordinates of marker (X,Y,Z) allways changes

• User must be aware in what epoch of ITRF he is 
getting RINEX



Thank you
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