


-Brief descriptionof the calibrationprocedure

-Precision/accuracyof individual chambercalibrations?

-Precision/accuracyof chambertype-meanpatterns?

-Consistencybetweenchamberandrobot calibrations?

-Calibrationpatterns for whole frequencyrange?
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-DesignedandestablishedduringPhDof Philipp Zeimetz(2010)
ΰZur Entwicklung und Bewertung der absoluten GNSS-Antennenkalibrierungim HF-[ŀōƻǊΨ

DGK-Reihe C, Nr. 682, München 2012

-Operatedin cooperationwith DistrictGovernmentCologne 
(GeobasisNRW)

Responsiblefor partsof the German SAPOS network (www.sapos.de)

Currentlyat the LDDΧ

-onememberof technicalstaff in chargeof antennacalibrations
(amongstother things)

-no memberof scientificstaff involvedin chambercalibrations

-no scientificresearchin the field of antennacalibration
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Chambercalibrationsusedby IGG for:

-High-precisionstaticandkinematicshort baselineapplications(<1km)

-Accuracyrequirementsat a few millimetersto submillimeterrange

-Experimental calibrations

Chambercalibrationsusedby District GovernmentCologne for:

-SAPOS permanent stationnetwork

-Accuracyrequirements: 5mm horizontal, 8mm vertical

F. Zimmermann - IGG chamber calibration - IGS AC Workshop 2019 slide 4April 16, 2019



F. Zimmermann - IGG chamber calibration - IGS AC Workshop 2019 slide 5April 16, 2019



F. Zimmermann - IGG chamber calibration - IGS AC Workshop 2019 slide 6April 16, 2019

transmitting antenna (0.9Ghz-1.6GHz)

absorbing material

robotic positioner

GNSS antenna



-Network analyzer(NWA) performsfrequency
sweapbetween1.15GHz and1.65GHz (sinusoidal
signal)

-Signal is attenuated by 30-40dB to avoidan 
overloadof the amplifier in the receiving antenna

-NWA measuresphaseshift of receivedsignalat 
everyantennaposition

-Antennais rotated in 5 degreestepsin elevation
andazimuth

1. Elevation 0° azimuth0°Χосл°

2. Elevation 5° azimuth0°Χосл°

3. Χ
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-spherefit to NWA measurements

centerof spheredefinesPCO

residualsto fitted spheredefinePCV
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Pros:

-GNSS frequencyspectrum
completelyavailable

-fast calibrationprocedure

durationҒ м-2 hours

-not influencedby atmospheric
effectsor satelliteerrors

-ΰcontrolledΨ measurement
environment

F. Zimmermann - IGG chamber calibration - IGS AC Workshop 2019 slide 9April 16, 2019



Cons:

-Assumptionof a parallel wavefront

shortdistancebetweentransmitting
andreceivingantenna(Ғ сΦрƳύ

theoreticallyfulfilled

-absorbersperfectlyworking?

no influenceof reflectedsignals?

effectivitydependson incidenceangle

-Identificationof systematicerrors
extremelydifficult

-commonΰnear-fieldΨ problem
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-Brief descriptionof the calibrationprocedure

-Precision/accuracyof individual chambercalibrations?

-Precision/accuracyof chambertype-meanpatterns?

-Consistencybetweenchamberandrobot calibrations?

-Calibrationpatterns for whole frequencyrange?
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How accurate/ preciseare chambercalibrationpatterns?

Antenna: TRM55971.00_NONE (24 repeatedcalibrations)

Analysis:

-Determination of PCC (phasecentercorrections) for each
calibrationpattern

-Determination of standarddeviations

-Resultsfor frequencies

-G01 (1575.42 MHz) identicalto E01/S01/J01

-G02 (1227.60 MHz) identicalto J02

-G05 (1176.45 MHz) identicalto E5a/S05/J05/I05
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G01 (1575.42 MHz) G02 (1227.60 MHz) G05 (1176.45 MHz)


