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Presentation Topics

• CORS networks: SIGNAL & Zero-Order Networks

• 25-km square grid used for testing

• GNSS data for 2-daily sessions:

CORS RINEXes & GRID VRS RINEXes

• Processing by using AUSPOS and CSRS-PPP free 

online services

• Transformation of coordinates from ITRF2020 into the 

national reference frame (D96-17)

• Comparison of CORS and GRID coordinates – 

reference vs. computed



SIGNAL Network (GBAS)

•   16 continuously operating GNSS stations in Slovenia (9 Trimble + 7 Leica)

• +14 continuously operating GNSS stations in Austria, Croatia, Hungary & Italy

• Trimble Pivot Platform + Alberding Quality Control

• RTK services

• RINEX & Virtual 

RINEX data

EPN



Zero-Order Geodetic Network (as a Reference)
• 7 continuously operating GNSS stations in Slovenia (Leica equipment)

• 6 of them are twin stations, 1 collocated with a seizmic station,

1 near an old triangulation point, 1 near an absolute gravimetric point;

all stations connected to the first order levelling network

• 3 EPN stations (ARA2, KDA2, PZA2)

• Alberding GNSS Status Software

EPN



AUSPOS and CSRS-PPP Free Online Services

• AUSPOS provides a network solution 

using a double-difference strategy

(running on Bernese GNSS SW)

• Minimal constraints alignment using 

10 nearest IGS stations

• GPS satellites only

• MAX 20 RINEX files in one package

• Results in the ITRF2020 at the epoch 

of observations

• CSRS-PPP provides precise point 

positioning solution

• No reference stations required

• GPS, GLONASS, and Galileo satellites

• Simultaneous processing; 

MAX 300 MB ZIP of RINEX files in one 

package

• Results in the ITRF2020 at the epoch 

of observations

https://gnss.ga.gov.au/auspos
https://webapp.csrs-scrs.nrcan-rncan.gc.ca/geod/account-compte/login.php


Examples of Reports from AUSPOS and CSRS-PPP



Creation of a Grid in the Projected CRS (D96-17/TM)

• Grid points at 25-km 
distances

• Grid points heights 
correspond to the terrain

• 40 grid points have been 
selected that fit the 
country territory



Data Acquisition and Processing

• RINEX 3.04 data for 29 SIGNAL Network stations and 5 Zero-Order Network 
stations  

• RINEX 3.04 data for 40 virtual reference stations (VRS) – the grid points

• Two consecutive daily sessions (separate files, 2 × 24 hours, 30 s interval) – 
10 & 11 June 2025 (2025.4)

• RINEX data uploaded to AUSPOS and CSRS-PPP online services:
2 packages for CORS networks and 2 packages for grid points

• Results/coordinates obtained the ITRF2020 at the mean epoch (12:00) for each 
day; average coordinates calculated from both daily sessions

• Best-fit similarity transformation from ITRF2020@2025.4 into D96-17 4
(Leica Infinity 4.1) using 6 EPN stations from both CORS networks

• Comparison of the reference and computed coordinates for CORS and GRID 
points

 



Comparison of Hz-Coordinates AUSPOS vs. CSRS-PP

Coordinate differences:

          dE & dN < 3,5 mm

2D radial RMS = 1,5 mm

 



Tie Points Used for the Reference Frame Alignment

All 6 EPN stations 

are used as tie points

 



Best-Fit Transformation of AUSPOS Coordinates
from the ITRF2020@2025.4 into the National CRS (D96-17)

Coordinate residuals:

  dE & dN < 7,0 mm

         dH < 0,8 mm

Similar results (transformed coordinates up to ±2 mm) obtained:

• with additional tie point GRAZ north-east of the country or

• using 6-parameter (rigid) transformation (with the same set of tie points)



Comparison of the Reference and Computed

Hz Coordinates in the National CRS (D96-17)

Coordinate differences:

        dE & dN < 14,5 mm for CORS

        dE & dN < 12,7 mm for GRID

2D radial RMS = 7,4 mm for CORS

2D radial RMS = 6,9 mm for GRID
 



Comparison of the Reference and Computed
Ellipsoidal Heights in the National CRS (D96-17)

Height differences:

  dH < 20,8 mm for CORS

  dH < 20,7 mm for GRID

RMS = 9,7 mm for CORS

RMS = 9,3 mm for GRID
 



Conclusions

• The Grid Check method can validate:

• the quality of the CORS network coordinates and

• the quality of the CORS network positioning services.

• Free online services such as AUSPOS or CSRS-PPP
are easy to use and provide good results.

• Majority of the work is done with the acquisition of
CORS RINEX data and VRS RINEX data for the grid.

• Decline in the quality may arrise from:

• intraplate deformations and earthquakes,

• construction works and local deformations,

• GNSS signal interference (solar activity, jamming & spoofing),

• GNSS signal multipath (eg. new obstacles),

• GNSS equipment changes (especially antenna changes),

• receiver settings or firmware upgrades.
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