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Experimental Evaluation of Cooperative Relative Positioning for
Inter-Vehicle Communications
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Position information, computed via GNSS and exchanged between vehicles, can be used to predict potential collision accidents
and plays an important role in support system for safe driving. Its actual effect, however, heavily depends on the positioning
precision. In urban areas, roadside buildings often obstruct the direct paths between GNSS satellites and receivers. As a result,
receivers receive reflected signals from satellites, and the pseudo-ranges between satellites and receivers are falsely extended,
which may greatly degrade position precision. Receivers nearby usually share similar spatial propagation environment, and
reflected signals tend to have some correlation. Based on this assumption, we proposed the cooperative relative positioning
(CoRelPos) scheme, using all correlated signals, including reflected ones, to compute relative position between adjacent vehicles.
In this paper, by mounting receivers on vehicles and driving vehicles in urban areas, we collected the log data of pseudo-ranges
and analyzed their statistical property, and confirmed the existence of spatial correlation in multipath errors and their dependence
on the distance. In addition, the positioning results confirm that the CoRelPos scheme, leveraging correlation detection to remove
non correlated signals, helps to effectively reduce the positioning errors.
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Figure 4 Distribution of multipath errors in pseudo-ranges.
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