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The global positioning system (GPS) has become an essential tool for the high-
precision orbit determination, positioning and navigation. Traditionally, data process-
ing for precise GPS positioning is invariably performed using the least squares (LS)
method. The quality of LS solutions depends on the model’s formulation regarding
GPS observations, including both a functional model, which describes the mathemat-
ical relationships between the GPS measurements and unknown parameters, and a
stochastic model, which tells us the statistical properties of the measurements. Over
the past two decades, the functional models for GPS measurements have been investi-
gated in considerable detail. However, the stochastic models of GPS observation data
are simplified, assuming that all the GPS measurements have the same variance and
are statistically independent. Such assumptions are unrealistic. Although there are a
few studies about the effects of stochastic models on GPS relative positioning, they
are restricted to short baselines and short session lengths. In this paper, the stochastic
modeling for long-baseline positioning is analyzed using the residual-based stochastic
model. Results show that using this stochastic model the precision of GPS baseline
estimation is improved. Although the effect on horizontal GPS baseline components
is not significant, there are 3-6 mm variations in the vertical baseline component.
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