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On the Effect of Inter—baseline Covariance in
the Network—based GPS Positioning*
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ABSTRACT

In this study, the impact of the covariance between the baselines on the network-based GPS
positioning is analyzed. For the analysis, the multi-baseline solutions with properly modeled
covariance between the baselines and the combined solutions from the single-baseline solutions
are obtained, respectively. Then, the accuracies of both solutions are evaluated in terms of
coordinate residuals, i.e., the differences between the positioning solutions and the published
stations’ coordinates. The results indicate that the positioning accuracy in static mode depends
much on the geometry of GPS satellites rather than the proper modeling of covariance between
the baselines. Also, slight but negligible improvement in positioning accuracy is observed in
static solutions. Therefore, one may use combined solutions as an alternative to multi-baseline
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solutions for the network-based GPS positioning. However, multi-baseline solution with
properly modeled covariance between the baselines is recommended to use especially for the
applications to detect very small displacement, i.e., deformation of the building or bridge.

KEYWARDS . GPS Positioning, Covariance Modeling, Multi-baseline Processing
Singleb-Aseline Processing
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