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Key points and questions

Briefdescriptionof the calibration procedure

Precisionfaccuracyof chambercalibrations?

Consistencyetween chamberandrobot calibrations?

Precisionfaccuracyof chambertype-means?
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#-o- The anechoic chamber e

'.H;.“ IGG UNIVERSITAT

- DesignedandestablishedduringPhDof PhilippZeimetz(2010)

Zur Entwicklung und Bewertung der absoluten GAl88nnenkalibrierungm HF[ | 6 2 N
DGKReihe C, Nr. 682, Minchen 2012

- Cooperationwith DistrictGovernmentCologne GeobasidNRW . /4
== Responsibldéor partsof the German SAPQttwork (www.sapos.dg S

CurrentlyX

- one memberof technicalstaff in chargeof antennacalibrations(amongst
other things

- nomemberof scientificstaff involvedin chambercalibrations
- noscientificresearchn the field of antennacalibration
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The anechoic chamber e
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Chambercalibrationsusedby IGGfor:

- Highprecisionstaticand kinematicshortbaselineapplications(<1km)
- Accuracyrequirementsat afew millimetersto submillimeterrange

- Experimentatalibrations

Chambercalibrationsusedby District Governmentfor:

- SAPOS permanestation network
- Accuracyrequirementsbmm horizontal, 8mnvertical

IGG chamber calibratiorEUREF AC Workshop 2019 October 16, 2019 slide4



The anechoic chamber
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The anechoic chamber

robotic positioner
.-

s
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Calibration procedure vV
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- Network analyzer(NWA)performsfrequency
sweapbetweenl.15GHaAand 1.65GHzgnusoidal
S | g N a} Azimut o

- Signalis attenuated by 30-40dBto avoidan
overloadof the amplifierin the receivingantenna \ @

- NWAmeasuregphaseshift of receivedsignalat

Elevation 3

everyantennaposition P
- Antennaisrotated in 5degreestepsin elevation Fi
andazimuth | i
1. Elevation® ==  azimuthO0°X o ¢ n i,
Q. B e

2. Elevation8 == azimuthO°X o ¢ n
3. X
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Calibration procedure [
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- spherefit to NWAmeasurements
=> centerof spheredefinesPCO
= residualso fitted spheredefine PCV
- gi:g‘rl;lztéirfzction eo
5
E o
0
a &
Wes\t\\\ /,—/‘//,
g South
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Calibration procedure vV
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< Lower L-Band > €— UpperL-Band =3
Pros ARNS ARNS
RNSS RNSS RNSS ‘ RNSS

- GNS$equencyspectrum
completelyavailable

- fastcalibrationprocedure
== durationf -2Nours

[ ] epseanas [ cronasssands [l Gauteo Banas [ | GAuLEO AR Downlink

ARNS : Aviation Radio Navigation Service RNSS : Radio Navigation Satellite Service

- not influencedby atmospheric
effectsor satelliteerrors

- {controlleddmeasurement
environment
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Calibration procedure
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- Assumptiorof a parallewavefront

shortdistancebetweentransmitting
andreceivingantennaF ¢ ®p Y 0

== theoreticallyfulfilled

- absorbergerfectlyworking?
== no influenceof reflectedsignal®
=) effectivitydependsonincidenceangle

- Identificationof systematicerrors
extremelydifficult

- commoninearfieldYproblem
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Key points and questions
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- Precisionaccuracyof chambercalibrations?
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Precision of chamber calibration
8- 1G6G patterns
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How accuraté preciseare chambercalibration patterns?
Antennal: TRM55971.00 NONE (&&peatedcalibrationg
Antenna2: LEIAT504GG_NONEdpeatedcalibrationg

Analysis:

- Determinationof PCCghasecentercorrectiong for each
antennaandcalibrationpattern

PCC (a,8) =PCO - eq (a, ) + PCV (a, )

- Determinationof standarddeviations ocrcc (o, 3) for each
antenna

- Resultdor frequencies
- GO1 (1575.42 MHz)== identicalto E01/S01/J01
- G02 (1227.60 MHz)== identicalto JO2
- GO05 (1176.45 MHz)==> identicalto E5a/S05/J05/105
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e Precision  of calibration patterns 4
‘.'“‘.t IGG (TRM5597100_NONE - 24 calibrations ) UNIVERSITAT
GO1 (1575.42 MHz) G02 (1227.60 MHz) GO5 (1176.45 MHz)
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