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DORIS Installation in Wettzell

⚫ 2014 – 2015: Site investigation, VLBI compatibility tests

⚫ Since 09/2016: Operation in nominal mode

⚫ Since 10/2022: New beacon (generation 4), H-maser frequency as input
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GeoMetre Project

⚫ Improve local tie metrology at geodetic 
core sites making use of innovative 
instrumentation for length metrology 

3D multilateration systems
Refraction compensated

distance meters

The GeoMetre project brings geodesists and metrologists together to:

Numella, Finland EURO5000, Poland

⚫ Tighten the traceability of the Si definition 
of the metre for reference frames, using  
European reference baselines (WUT200, 
PTB600, Numella, CNAM5600, 
EURO5000) 



Strategy to improve Local Tie Metrology 

⚫ Improvement of the network scale

− Use of refraction compensating distance meters (2 colors)

− Include data from integrated thermometry 

⚫ Improvement of the network orientation

− Use transformation-free approach

− Include vertical deflection to improve vertical orientation

− Include distant targets to improve horizontal orientation

⚫ Improvement of the reference point determination (VLBI telescopes)

− Photogrammetry

− Multilateration



Include Deflections of the Vertical

⚫ Gravimetric technique (computing a local fine-
structure geoid)

⚫ Astrogeodetic technique (tachymeter in 
combination with the QDaedalus software)



Include Distant Targets



Computation Procedure

⚫ Network survey including targets on the moving parts of the telescopes and 3 
distant targets 

⚫ Observation of permanent and temporary GNSS sites (including distant targets)

⚫ Analysis and adjustment of GNSS observations (baselines relative to WTZR)

⚫ Adjustment of terrestrial observations using GNSS coordinates as datum points 
and introducing the deflection of the vertical

⚫ Determination of the telescope reference points from the adjusted target 
positions



Local Tie Solution for ITRF 2020
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Summary

⚫ In the framework of the GeoMetre project, refraction compensated distance 
meters were developed and tested

⚫ The impact on scale at observatory level (200 m) is small

⚫ The transformation-free approach has successfully been tested and applied to 
the ITRF2020 local ties

⚫ The tie residuals to the DORIS system are similar to those between other space 
techniques

⚫ The tie residuals are significantly bigger than the uncertainties of the local ties 
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