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Integration of GNSS and 3D Map for Precise Positioning in Urban Environments
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We have developed a precision positioning technique that can be applied to
vehicles or mobile robots in urban environments where there can be large GNSS multipath errors due
to the obstruction of satellites by buildings. We proposed a technique to realize multipath
mitigation based on a satellite selection method that uses a 3D map to exclude invisible satellites.

In the proposed method, the position is estimated through the particle filter. We propose the
method to compute the likelihood of the particle using the GNSS positioning based on the only
visible satellites that are determined by the 3D map. The evaluation results confirm the
effectiveness of the proposed technique and the feasibility of its highly accurate positioning.
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