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Abstract This study examined the impact of trivial baselines obtained from GNSS single-baseline processing into
a network adjustment in terms of accuracy and estimated coordinates sets. To this end, depending on the inclusion
of the dependent baselines, three different types of experimental GNSS networks were composed and adjusted. The
results showed that the networks including the trivial baselines are generally overestimated, but differences in the
derived coordinates are limited at the millimeter level. A comparison of the adjusted coordinates with those published
by the national geodetic agency showed that results of the network consisting of only the independent baselines are
more constant than those of the networks with trivial baselines. Finally, a trivial baseline should be excluded from
the GNSS network adjustment with a consideration of the realistic accuracy presentation and data processing burden.
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Table 1. Statistical summary of the minimally-constrained adjustment with the original variance-covariance matrices

of observations

Network CASE 1 CASE 2 CASE 3
Number of observations 939 393 189
Number of unknown parameters 147 147 147
Degree of freedom 792 246 42
Posterior variance (0'[2;) 29.780 27.549 48.578
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(a) CASE 1

(b) CASE 2

(c) CASE 3

Fig. 4. Adjusted networks with error ellipsoids and bars with 95% confidence level.
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Table 2. Statistical summary of the network strengths (unit: mm)
Horizontal Vertical
Network
CASE 1 CASE 2 CASE 3 CASE 1 CASE 2 CASE 3
Mean 0.75 1.19 2.33 0.77 1.22 2.39
Std. 0.10 0.13 0.24 0.10 0.13 0.24
Max 1.10 1.51 2.64 1.13 1.54 2.70
Min 0.53 0.94 1.68 0.55 0.97 1.71
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Table. 3. Summary of the weighted-constrained adjustments

Network CASE 1 CASE 2 CASE 3
Observations 966 420 216
Unknowns 150 150 150
Degree of Freedom 816 270 66
Posterior variance((f%) 0.376 0.589 1.136

(a) CASE 1 (b) CASE 2

(c) CASE 3

Fig. 6. Adjusted network with absolute error ellipsoids and bars with 95% confidence level.
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Table 4. Statistics summary of differences of the adjusted coordinates among the cases (unit: mm)
Case 1 & 3 Case 2 & 3
Network

N-S E-W U-D N-S E-W U-D
Mean 43 2.3 3.0 0.5 0.4 2.0
Std. 2.5 1.5 2.4 0.6 0.4 1.7
Max 9.3 6.3 9.3 4.1 22 8.1
Min 0.1 0.0 0.0 0.0 0.0 0.0
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Fig. 8. Differences between adjusted and published
coordinates.
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