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Two important systematic errors of Total
Station when measuring the distances.

Additive constant(K)

Scale correction(R)




‘@) Faculty of Geomatics, Lanzhou Jiaotong University

* Methodology ¢

Baseline stations The six-segment field baselines

The calibration is done by the distance comparison
method on an outdoor station-to-station baseline which has
been precisely measured in advance.
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based on the least-squares principle
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The covariance matrix of parameters Q=(ATPAJ" is
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m, ,m, and Mg are the standard
M, = My+/Qux deviations of a measured distance,
additive constant, and scale correction,

_ respectively.
Mg =My QRR P Y
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e Baseline length Segment baseline length(m) o1 o
(km) dy; dy, ds day dys dsg

1 0.768 24 96 216 264 120 48 0.174  0.796
2 0.768 24 48 120 264 216 96 0.163  0.800
3 0.768 24 120 264 216 96 48 0.174  0.800
4 0.768 24 96 264 216 120 48 0.174  0.800
3 0.768 24 120 216 264 96 48 0.174  0.801
6 0.768 24 48 120 216 264 96 0.161 0.806
7 0.768 24 48 96 264 216 120 0.160  0.809
8 0.768 24 48 96 216 264 120 0.157 0.810
109  0.768 24 48 120 216 96 264 0.162 0.972
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Segment points are dense on both ends and sparse in the middle of the
baseline. :
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Baseline Segment baseline length(m)
Scheme length Quk  Qrr
(km) d01 d12 d23 d34 d45 d56
109 0.768 24 48 120 216 96 264 0.162 0.972
319 0.768 216 120 48 96 24 264 0.166  1.425
320 0.768 216 96 24 120 48 264 0.166 1.428
321 0.768 216 48 96 120 24 264 0.172 1434
322 0.768 216 96 48 120 24 264 0.169 1.437
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Segment points are sparse on both ends and dense In
the middle of the baseline.
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* The distribution of segment points of the baseline has
Influence on the additive constant and scale correction

* The change of Q. are generally little, while the
Qrr Varies greatly;

* The QgR are relatively greater when the distribution
of the distances is arranged as long-short-long-long-
short-long;

« For a certain length of the baseline, the scheme whose
segment points distributed dense on both ends and
sparse in the middle on the baseline is the best one.
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