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Autonomous Driving within Campus using RTK Positioning Information
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Abstract: A two-wheeled mobile vehicle equipped with a GNSS antenna was operated
autonomously on campus to perform self-position estimation. To accurately determine the
vehicle’s (i.e., the rover’s) position, the RTK positioning method was employed. A base station
antenna required for RTK positioning was installed on the roof of the Electronic Control
Engineering building, and both the base station and the rover were connected to the internet via
smartphone tethering. The true north—south coordinates obtained from RTK positioning (in the
geodetic coordinate system) were converted into convenient north—south coordinates aligned
with an orthogonal straight-line course (the campus coordinate system). These were further
transformed into a coordinate system in which the direction of the driving course is always the
x-axis (the course coordinate system). This series of transformations enabled a simple algorithm
to keep the vehicle traveling straight along the target path using PD control.

In addition, at the festival of this college in November 2025, a demo run was conducted with
enhanced entertainment features, including a stop function based on human-detection and a
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voice guidance system that explains the robot’s operating status.
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