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Antenna phase modelling 

PCO [ENU] 
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Antenna calibration techniques 

 

Å Absolute ï calibrations where the phase is not measured 

relative to a reference antenna 

Å Relative ï PCCôs are relative to PCO estimates from an 

anechoic chamber calibration (typically of a Dorne Margolin T) 

 

Å Field ï uses real satellite signals from the satellites in view 

Å Laboratory ï uses simulated GNSS signals, such as in an 

anechoic chamber 
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Inter-method comparisons 

Geo++ Robotic System Anechoic Chamber 

technique field robot anechoic chamber 

signal source real satellite generated sine wave 

signals currently available/in-view any (future) sequence 

plane waves perfect approximation 

equipment GNSS receiver vector network analyser 

multipath strong weak 

multipath suppression adaptive sequence absorbers 

environment variable stable 

duration (2 sequences) approx. 6-8 hours 
approx. 1h at Bonn 

currently 6h at NMI 

station mock-up limited by max. robot payload limited by chamber quiet-zone size 
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modified from Aerts 2012 



Antenna calibration at GA 
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ÅGeo++ robotic arm 

Å Kuka robotic arm 

Å Anechoic chamber at NMI 



Comparability 

Validation of calibration system by comparing results from other 

institutions (Geo++, Bonn anechoic chamber). 

Reference antennas provide benchmark solution: 

Å Trimble chokering TRM59800.00 

Å Javad chokering JAVRINGANT_DM 

Å Leica chokering LEIAR25.R3 
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Repeatability 

Trimble reference antenna calibrated every 2 weeks as a 

benchmark check of the system. 

Repeatability of calibration within ± 0.5 mm for GPS L1 and ±1.0 

mm for GPS L2 of the original calibration provided by Geo++ 



Chamber comparability 
Robot (real GNSS 

signals) or anechoic 

chamber (artificial 

signals) 

Two independent 

approaches agree 

at the 1 mm level 
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Variation within a type mean 
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Å IGS antenna file (igs08) contains mean calibrations for 

specific antenna types, implies that: 

ü No individual or manufactured antenna characteristics 

ü antenna mount is standardised 

Å Schmid et al. (2005) found some individual antenna 

corrections differed from the type mean by over 1 cm. 

 



Variation within model type 

Å Individual calibration expected to vary from type mean 

within ±1 mm for GPS L1 and ±1.5 mm for GPS L2 
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Variation within model type 
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Variation within model type 
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Position difference – individual vs type mean 

Å Difference between application of type mean vs individual 

calibration. Average of daily ENU components of position. 

Å TRM59800.00 [MRO1], small network of AFN sites, 11 

months 

ɲE +4.56 ± 1.32 mm 

ɲN +3.56 ± 0.92 mm 

ɲU -6.02 ± 2.33 mm 
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Conclusions 

Å Antenna biases and phase centre characteristics can be 

modelled 

 

Å ACF - two robotic arms and access to NMI anechoic chamber 

 

ÅGeoAus system tested and comparable to Geo++ and Bonn 

 

Å Statistically significant differences of position estimates using 

individual antenna corrections vs type mean model 
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Thankyou 

Questions? 

Phone: +61 2 6249 9111 

Web: www.ga.gov.au 

Email: geodesy@ga.gov.au 

Address: Cnr Jerrabomberra Avenue and Hindmarsh Drive, Symonston ACT 2609 

Postal Address: GPO Box 378, Canberra ACT 2601 



PCC RMS 

Antenna bias for L1 
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