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On-site Polygons Validation

For each polygon independantly

Checking of the observations:
— In a local coordinate system,
— by Least Squares adjustment,
— with COMP3D.

Detection of blunders

Precision estimation
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« Compensation between two successive benchmarks

« Trigonometric levelling computation

 Compensation of the 3 networks :
— HartRAO Site
— SAC Site
— Link between the two sites (3km)

« Global levelling compensation
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 GPS Baseline processing with manufacturer software
(Leica Ski Pro)

On each site:
 One GPS permanent station HRAO and HARB

« 2 pillars are equiped with Choke ring antennas and Leica
SR500 GPS receivers
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Definition: intersection of the fixed axis with the plane
containing the moving axis orthogonal to the fixed axis

Hour axis

Declination axis

/7 7 7 7 7 7 7 7 7 7 7/
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Observations

Equatorial radiotelescope

Target at the apex of the feed horn intersected by 3

theodolites

stations set up on the different pillars determined by
the polygon (and using them as orientation)

Rotations about 10° by 10°

— around declination axis (for 3 different H A positions)

— around hour axis (for 2 different DEC A positions)

DECLINATION NUMBER OF
ANGLE POINTS

HOUR ANGLE

Position 1 -25°

14

DECLINATION

AXIS Position 2 0

14

Position 3 19°

14

Position 1 309°

17

HOUR AXIS
Position 2 334.112°

19
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Computations in a local network

Least Squares Adjustments processed with Matlab 6.1:
— fitting plane for each one of the 5 rotations
— fitting circle for each one of the 5 rotations
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Reference Point

Coordinates determination in the local system by
taking into account:
— precision of each pillar coordinates (given by the polygon adjustment)
— precision of each VLBI points

Axis offset: 6.6954 m £ 0.0025m

Standard deviation computed by Monte Carlo Method
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* As if VLBI reference point was
intersected from five pillars (those
were used to point out the VLBI
target)

* Precision of each horizontal and
vertical angles were determined
from the design matrix and Monte
Carlo results.

* Fictive observations are introduced
in the global compensation with
their respective standard deviation.
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GLOBAL COMPENSATION
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BERNESE 4.2
Baselines
Covariance Matrix
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Input Data

Software: Geolab Microsearch

Observations :

— HartRAO polygon

— SAC polygon

— HartRAO levelling network

— SAC levelling network

— Levelling link between the 2 sites
— GPS network

Geoid Model extracted from EGM 96

Fixed point: HRAO, IGS station
Geodetic System: ITRF 2000 epoch
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Input Data

MNo. of
Coord P
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Compensation

Standardized
Residuals
Distribution
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TOTALG. iok TOTALG.ick

Adjusted PLH Coordinates: hdjusted MTZ Coordinates:

LATITUDE LONGITUDE ELIP-HEIGHT H-COORDIMATE YT-COORDINATE Z-COORDINATE
CODE FFF STATION STD DEV STD DEV STD DEV CODE FFF STATION STD DEV STD DEV STD DEV

118549 _ 137430 _ _ EOD85330_9345 2668447 —Z7687E25.
0.0005 0.0004 . 0.0003 a. o.
.480913 _G6EEEDZ . _ L085428 4362 ZEEE3Z6. -2768549 .
0.0008 0.0008 . 0.0003 0. o.
. 080068 . 584505 . - E085457.9427 ZEES3ETL. -27685E55.
0.0008 0.0011 . 00006 0. 0.
.0E7750 .079460 . EOB4EE7_ 6339 ZET03EE. ~Z768481 .
0.0oo0 n_nuni . 00015 0. 0.
_BE4EZ3 _B3Z466 . - E0SE397.7390 ZEE8410. -Z768634 .
0.0005 00007 . 00005 0. 0.
.117945 LE271013 . E0S4867. 8688 ZE70347. -Z768064 .
0.0008 0.0018 . 0.oozz 0. 0.
.BZ5Za8 L 283517 . E084728_ 1863 ZE70054 -Z7E86E0.
o.0011 0. ooo= - a_0ols 0. 0.
-7l4318 -70Z634 - E084555. 5746 ZE70542. -2765474.
O.0010 o.oooz - 0.0017 0. 0.

- 204188 -1lzatnz - . S085345. 5080 ZEEE3FZ. —Z2768745.
o.0004 o_oonz - 0_0a0z 0. o.

-71lel33 -e50vI0 - _ E0SE415_ 4333 ZELBZEE. —ZTEBT7EE.
0.00lo 00004 - a_oaos 0. 0.

S982323 -183137 - - E0SE499_ 8098 ZESEL1E0. —2768659.
0.0014 0.0005 0.0005 0. 0.

-102830 -417482 E02E544Z_ 7804 ZEEEEZE3. -Z768696.
0.0014 0.000s 0. 0008 0. 0.

- 349400 -230961 SO0S5401_104% ZEESEE0. -Z768688.
0. 0008 0.0005 0. o004 0. 0.

-373332 -;Zgggi E085357_ 4815 7668335, -z768731.
: - 0. 0008 a. 0.

-§7§§;§ -353232 5084653, 3133 ZE70347. -Z768470.
: : 0.0019 0. 0.
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Confidence Regions

Z2-D and 1-D Station Confidence Regions (95.000 and 95.000 percent):
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« Extraction of the points of interest
— HRAO GPS permanent station reference point
— HARB GPS permanent station reference point
— SLR mark
— DORIS reference point
— VLBI reference point

« Extraction of the covariance matrix
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