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Presentation topics

▪ Short overview of the services, including

▪ Basic processing approach

▪ Input and output data

▪ Similarities and differences between them

▪ ITRF(t) to ETRS89(t0) transformation issues

▪ Country-specific procedures

▪ Geo-kinematic model required for cm accuracy

▪ Test results from Slovenia, using

▪ AUSPOS Online GPS Processing Service

▪ CSRS-PPP Online Positioning Service - NRCan

▪ Trimble CenterPoint RTX Post-Processing Service
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Online global post-processing service

▪ Basic characteristics:

▪ For dummies and free of charge
(at least basic functionality)

▪ Global service for processing static GNSS surveys
(independent of national GNSS networks)

▪ PPP processing approach (with some exceptions)

▪ Processing in the curent ITRF release at the epoch of observations

▪ You send/upload RINEX data and receive/download coordinates

▪ Should not be confused with GBAS services, such as

▪ HxGN SmartNet Processing … Hexagon & Leica Geosystems

▪ Trimble Online Processing App … within Trimble Pivot Platform

▪ Online Positioning User Service – OPUS … with NGS’ CORS net
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https://hxgnsmartnet.com/en-GB/home/services/Processing
https://realtimenetworks.trimble.com/Trimble-Online-Processing-App.aspx
https://geodesy.noaa.gov/OPUS/


Some global post-processing services 

▪ AUSPOS Online GPS Processing Service
(Australian Government, Geoscience Australia)

▪ CSRS-PPP Online Positioning Service – NRCan
(The Canadian Geodetic Survey, Natural Resources Canada)

▪ Trimble CenterPoint RTX Post-Processing Service
(Trimble Navigation, Ltd, USA) 

▪ Automated Precision Positioning Service – APPS
(NASA's Jet Propulsion Laboratory, USA)

▪ GNSS Analysis and Positioning Software – GAPS
(University of New Brunswick, Canada)

▪ magicGNSS
(GMV Aerospace & Defence, Spain)
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https://www.ga.gov.au/scientific-topics/positioning-navigation/geodesy/auspos
https://webapp.csrs-scrs.nrcan-rncan.gc.ca/geod/tools-outils/ppp.php?locale=en
https://trimblertx.com/
https://pppx.gdgps.net/
http://gaps.gge.unb.ca/
magicgnss.gmv.com/cas/


Post-processing services comparison
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Post-processing results –AUSPOS
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PDF Report + SINEX file



Post-processing results – NRCan
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PDF Report

Email with the final
coordinates + uncertainties

Other files attached:

(CSRS-PPP)



Post-processing results – CenterPoint RTX
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PDF Report (Trimble)



Post-processing results – GAPS 
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HTML Report Graphs as JPG files



Obtained coordinate accuracy in the
ITRF2014@tobs
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Daily RINEX data

0.5-hour RINEX data 2-hour RINEX data

Source:
Guo, Q. (2015). Precision Comparison and Analysis of Four Online Free PPP Services in Static Positioning 
and Tropospheric Delay Estimation. GPS Solutions, 19 (4), 537–544. DOI: 10.1007/s10291-014-0413-5.

https://doi.org/10.1007/s10291-014-0413-5


Transformation of the obtained 
coordinates (ITRS → ETRS89)

▪ All services provide coordinates in the current release of 
ITRF at the epoch of observations
(at the moment ITRF2014@2022.8)

▪ Users require coordinates in their national realization of 
ETRS89 (in Slovenia ETRS89/D96-17)

▪ The transformation steps are:

1) ITRF2014@2022.8 → ITRF2000@2022.8
2) ITRF2000@2022.8 → ETRF2000@2022.8
3) ETRF2000@2022.8 → ETRF2000@2016.75 (ETRS89/D17)
4) ETRS89/D17 → ETRS89/D96-17 (optional, country-specific step)
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Velocity estimation required!



Transformation step 3)
(ETRF2000@2022.8 → ETRF2000@2016.75)

▪ Transformation to the national realization of ETRS89 
requires velocity estimation in the ETRF2000
(velocities relative to the stable part of Europe)

▪ Options are:

▪ Zero velocities (if not known)

▪ Estimation of velocities (time series analysis)

▪ Interpolation of velocities (national geokinematic model)
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Coordinate errors of few cm may appear

Permanent GNSS stations only!

SLOKIN project in progress in Slovenia



ITRS-SI – a freeware tool for transformation 
of coordinates (ITRS → ETRS89)
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Formats:

• CRD &
VEL

• CSV

• TXT

• XYZ

Temporary velocity
model



EPN-based temporary velocity model
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Range of

Hz velocities

in ETRF2000

0.60 mm/yr
(GRAZ)

2.53 mm/yr
(PORE)



Coordinate errors when ignoring velocities 

relative to the stable part of Europe
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Northing coordinate
errors:

0 mm
(October 2016)

10 mm
(November 2021)

100 mm
(May 2068)

Epoch of observations [yr]
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Source:
Berk, S., Medved, K. (2021). Transformations between the Slovenian and International Terrestrial 
Reference Frames. Geodetski vestnik, 65 (3), 361–384. DOI: 10.15292/geodetski-vestnik.2021.03.361-384.

https://doi.org/10.15292/geodetski-vestnik.2021.03.361-384


Tests of three online post-processing

services in Slovenia: Input data
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19 GNSS stations
in the SIGNAL Network

Daily RINEX data for:

• 03/11/2021

• 03/12/2021

• 03/01/2022



Tests of three online post-processing

services in Slovenia: Results
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Positional differences from the
reference ETRS89 coordinates
for each station obtained with:

• AUSPOS service
(orange dots)

• NRCan (CSRS-PPP) service
(green dots)

• CenterPoint RTX service
(red dots)

For the large majority of stations,
the obtained Hz positions are
within the 1-cm circle.



Conclusions

Online global post-processing positioning services can 
provide sub-centimetre accuracy (from daily RINEX data)
in the current release of ITRF at the epoch of observations.

However, sub-centimeter accuracy in ETRS89 can only be 
achieved by modelling velocities.

Ignoring velocities relative to the stable part of Europe
can cause significant errors that increase with the time 
elapsed since the reference epoch of the national
realization of ETRS89.
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Initiative to the EUPOS members

1. Check the quality of the connection between the
ITRF2014@tobs and ETRS89 in your country.

2. Provide guidelines for the transformation procedure, 
which include the velocity model(ling).
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Thank you for your attention!
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