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Abstract

When a mobile mapping system or a robot is equipped with only a GPS (Global Positioning System) and multiple
stereo camera system, a transformation from a local camera coordinate system to GPS coordinate system is required to
link camera poses and 3D data by V-SLAM (Vision based Simultaneous Localization And Mapping) to GIS data or
remove the accumulation error of those camera poses. In order to satisfy the requirements, this paper proposed a novel
method that calculates a camera rotation in the GPS coordinate system using the three pairs of camera positions by GPS
and V-SLAM, respectively. The propose method is composed of four simple steps; 1) calculate a quaternion for two
plane’s normal vectors based on each three camera positions to be paraliel, 2) transfer the three camera positions by V-
SLAM with the calculated quaternion, 3) calculate an additional quaternion for mapping the second or third point
among the transferred positions to a camera position by GPS, and 4) determine a final quaternion by multiplying the
two quaternions. The final quaternion can directly transfer from a local camera coordinate system to the GPS coordi-
nate system. Additionally, an update of the 3D data of captured objects based on view angles from the object to cam-
eras is proposed. This paper demonstrated the proposed method through a simulation and an experiment.
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