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Reasons and Aim

* The integrity and strength of multi-technique reference
frames, such as realisations of the International Terrestrial
Reference Frame (ITRF), depend on the precisely measured
and expressed local-tie connections at observatories with
multiple space geodetic observing systems.

* Areference frame that is accurate to 1 mm with 0.1 mm/yr
stability.
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Terminology

* Local ties are geometric vectors measured between reference
points of different instruments, including the full covariance
information in both temporal and spatial domain.

GRP u SM

* In this case the GRP is the system invariant point (IVP) for a
standard VLBI telescope is described as the intersection of the
azimuth axis with the common perpendicular of the azimuth and
elevations axes.

* In this case the SM is the conventional reference point of a standard
GNSS antenna is the Antenna Reference Point (ARP).
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Hobart 26m Telescope
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Katherine 12m Telescope. e
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Determination of Instrument Height

7 S, cotZ, -85, cotZ,
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Figure 8: Total station instrument heighting technigue, where 5, are staff readings; Z. are
zenith angles (Rueger & Brumner, 1981]).
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IVP Survey Technique

* Telescope moved through its full range of axis at regular
increments for both azimuth and elevations axes.

* Observations are made from two standpoints.
* Targets scribe a circular arc.

* Intersect circles to determine IVP.

GEOSCIENCE AUSTRALIA &Sg:;{:;ﬁg;"iﬂ'l?gﬁ;}‘ﬁ}:%‘a 3 AOV Meeting — Canberra — November 2018



Processing Workflow

Field Survey GMNSS Analysis
Bernese:
< Raw GM5S Obs, \' »
/)I Input
- RINEX Files
(F{aw Terrestrial Dbs.) Output
= SINEX File
Measurement Correction: VP Determination and Alignment
- Collimation, ¢
- Calibration, Axis:
- Atmospherie,
- 5et Reduction, Step 1
- Height of Instrument, Solution reduction,
- Prism Offset. elimination of coordinate
and parameter estimates,
not reduired during further
anaklysis.
Step 2 f/— - i -
T T— > System geometrical » SINEX File of local tie '.rectqrs a'.rallabla.z at.:
modalling, VP 1\_ ftp.ga.gov.au/seodesy-outgaingflacal tie/sinex
w determination, offset and
other additional parameters,
DynaNet: solution adjustment, residual
anakysis.
Input
= XML MSR File Step 3
- KML 5TN File alignment of arbitrary
= terrestrial network into ITRF
Ul . via transformation.
- SIMEX File with WCV

GEOSCIENCE AUSTRALIA (Gggg;gﬁgiﬁl?r;%ﬁ?s”a 3 AOV Meeting — Canberra — November 2018




AXxis Software

* Developed at Geoscience Australia

ftp://ftp.ga.gov.au/geodesy-outgoing/local-tie/axis/

Rigorous least squares analysis to determine the system IVP.

Input adjusted targets and full VCV.

Apply geometrical constraints to determine axes.
Targets scribe a prefect circular arc.
Targets observed multiple times have the same radius.

Normal vectors are forced to be parallel.

o 0 T o

Circle centres are forced to lie along the same line.

GEOSCIENCE AUSTRALIA  [GWOm & Sommonweath of Musiala 3¢ AOV Meeting — Canberra — November 2018


ftp://ftp.ga.gov.au/geodesy-outgoing/local-tie/axis/

Circles

Circles are defined by 7 parameters:
* Circle centre (3 parameters, dx, dy, dz).
* Unit normal vector (3 parameters, nx, ny, nz).

* Circle radius (1 parameter, r)
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Constraint on unit normal vector
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Constraint on target radius
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Geometrical model .
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Results

KAT1 to 7375 __de | dn | _du__

2010 971717 -59.3554 -4.9592
2014 97.1718 -59.3563 -4.9590
Difference 0.1 mm 0.9 mm 0.2 mm
ITRF2014 Discrepancy -1.7 mm -2.3 mm 3.9 mm

GEOSCIENCE AUSTRALIA  [GWOm & Sommonweath of Musiala 3¢ AOV Meeting — Canberra — November 2018



Open Questions
* Gravitational sag on the telescope.
* Thermal expansion.

* Influence of the local geoid variations.
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