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Calibration of GPS/GLONASS Antenna Topcon PG_A1+GP NONE

Deriving a GNPCV Type Mean from Absolute Calibrations with a Robot
(IGS Name: TPSPG_A1+GP  NONE)

Calibration Method

The applied Geo++ calibration method of GNSS antennas with a robot determines the absolute antenna
offset in horizontal and vertical position as well as the absolute elevation and azimuth dependent phase
center variations (PCV) for both frequencies. The resulting PCV are completely independent from the
used reference antenna (absolute calibration) and allow the complete modeling of the receiving
characteristic of the antenna.

Scope of the applied absolute GPS antenna calibration is:

- absolute offsets and absolute PCV

« special approach with inclined and rotated antenna (robot)

- elimination of multipath

+ coverage of the complete elevation range from 0° to 90°

« coverage of complete antenna hemisphere

- precise determination of PCV using a large number of different antenna orientations
 simultaneous estimation of L1 and L2 PCV for GNSS

« weather independent measurements

- at least two redundant calibrations per individual antenna

Basic concept of the calibration method is the separation between multipath and phase center variation.
A special observation procedure with different antenna orientations is used for the determination of
absolute PCV and for multipath elimination.

The processing is done in real-time. Primary result is a spherical harmonic expansion of the PCV as
function of zenith distance and azimuth with complete variance-covariance data directly after the
calibration. Finally absolute horizontal and vertical mean offsets as well as absolute elevation and
azimuth dependent phase observation corrections for the calibrated antenna can be derived.

Certificate TPSPG_A1+GP NONE page 1 of 4 © Geo++® GmbH / March 8, 2011



Geo++® GmbH

Steinriede 8, 30827 Garbsen, Germany
Tel. 05131-4689-0, Fax 05131-4689-99
WWW.geopp.com

Calibration Procedure
A sample of individual TPSPG_A1+GP NONE calibrations conducted with the Geo++* calibration

method with a robot is the basis for the calculation of the type mean. The individual calibrations are
rigorously adjusted considering the full variance-covariance information.

Scope of the GNPCV type calibration:

individual calibrations at least of five antennas of same manufacturing series
adjustment of a type mean using entire variance—covariance data

The type mean of the TPSPG_A1+GP  NONE antenna is derived from six individual antennas with
serial numbers 308-0172, 268-0972, 268-0811, 308-2598, 308-1010 and 308-9204. Each antenna was
calibrated at least twice, which gives 12 individual GPS and 12 individual GLONASS calibrations.

Calibration Result

The GNPCV Type Mean is the adjusted mean of the five individual TPSPG_A1+GP  NONE GNSS
antennas. The Antenna Reference Point (ARP) is the reference point used in the calibration. The
reference direction to north is defined by cable connector pointing north. The antenna height has to be
measured to the ARP, which is vertically defined to the lowest point of antenna body (5/8* thread) and
horizontally to the rotation axis defined by the center of 5/8* thread.

Calibration Result GPS

The absolute GPS PCV excluding the mean phase center offsets for the L1 and L2 frequency are
depicted below:
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Calibration Result GLONASS

The absolute GLONASS PCV calibration considers the individual frequencies of the GLONASS
satellites and estimates a so-called Delta PCV. The Delta PCV is a PCV change with frequency. With the
Delta PCV from this adjustment the actual GLONASS PCV can be computed for any GLONASS
frequency channel number using the simultaneously estimated GPS PCV. The GLONASS PCV can be
used in combination with the GPS PCV to interpolate for any other frequency channel number of
GLONASS. The given GLONASS PCV are computed for frequency channel number k=0. The absolute
GLONASS PCV excluding the mean phase center offsets for the L1 and L2 frequency are depicted
below:
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As a numerical reference, the pure elevation dependent PCV are listed below in the international
ANTEX format (see ANTEX format description for details). However, the complete model of the
antenna consists of elevation and azimuth dependent PCV values.
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