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USING ANTENNA PROFILES IN WAYPOINT SOFTWARE

The exact location of the electrical phase center for any given GPS antenna varies
depending on the elevation of the satellite’s incoming signal. Since this is the point
where the GPS measurements are made, it also represents the location of the resulting
computed coordinates. The electrical phase center is, in fact, not a physical point, which
means it cannot be measured to directly in the field. In order to account for all of these
facts in Waypoint’s software, you must use an antenna profile.

The antenna profiles found in Waypoint’s software have been created using relative
calibration data obtained from National Geodetic Survey (NGS). Therefore, it is
important to note that NGS makes all measurements with respect to the base of the
antenna, as opposed to its actual measurement mark. The antenna base is often referred
to as the antenna reference point (ARP). If you make height measurements to points
other than the antenna base, you will need to modify the antenna profiles provided with
the software. This document is aimed at helping you configure the settings in your
Waypoint project in a manner that is consistent with your antenna height information.

In terms of height measurements, there are four possibilities that can be handled by
Waypoint’s software.
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Case 1: Measurement to Antenna Base (ARP)

In this scenario, the coordinates entered for the station represent those of the ground point
(i.e. monument, etc). The antenna height measurement is made with respect to this point
up to the base of the antenna (i.e. ARP). By selecting the proper antenna profile, the
offsets from the ARP to the L1 and L2 phase centers are added.
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This scenario also applies if you have been provided with the coordinates of the ARP,
which is often the case for CORS users. In such a case, you would enter the provided
coordinates, set the Antenna height measurement field to zero, while still selecting the
proper antenna profile to ensure the phase center offsets are taken into account.
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Case 2: Measurement to L1 Phase Centre

Often times, precise station coordinates are published with respect to the L1 phase centre.
In such a case, we do not want the software to use any additional offsets, but we still want
to take advantage of the elevation-based corrections for the antenna. By selecting
Measurement directly to L1 phase centre and leaving the Antenna height measurement
field as zero, we can force the software to ignore the offsets contained in the profile while
still making use of the corrections. In this scenario, the coordinates entered would be
those of the L1 phase centre.
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Case 3: Measurement to Mark

In this scenario, the antenna height measurement has been made with respect to a mark or
“notch” on the antenna. In order to use this measurement in Waypoint’s software, you
must modify the existing profile for your antenna so that the vertical offsets are measured
with respect to the mark instead of the ARP. This is done by clicking the Define button,
selecting the profile, and then clicking Add From. Only the fields concerning the
vertical distances need to be changed, since none of the other values are affected. You
should be able to derive the new values by using the documentation for your antenna.
Make sure that the difference in height between the L1 and L2 offsets is the same before
and after you have modified the profile.
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Case 4: Slant Measurement to Ground Plane

Waypoint software is also compatible with slant height measurements, although it
requires additional modifications to the antenna profile. In this scenario, you would need
to edit the profile to include the horizontal distance from the center of the antenna to the
edge of the ground plane. This is done by clicking the Define button, selecting the
profile, and then clicking Add From. Through Pythagorean Theorem, the software uses
this value in conjunction with the entered slant height to derive the vertical height from
the ground point to the center of the ground plane. Therefore, the antenna profile must
also be edited to ensure that the vertical phase centre offsets are with respect to the center
of the ground plane. It is important that you enable the Slant distance measured to
ground plane option when using slant height measurements.
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