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Installation of an RTK-GNSS base station and initial results of RTK positioning
YUKINOBU KOYAMADY, #Rintaro YAMAMOTO"Y
(IKINDALI University Technical College

Our research group has established a real-time kinematic (RTK) base station for RTK-GNSS positioning on the campus
of KINDAI University Technical College in Nabari City, Mie Pref. This base station provides correction data for RTK po-
sitioning that is free and open to everyone, independent of commercial high-precision positioning services. The correction
data is publicly available via the internet through the RTK correction data distribution site, “rtk2go.com,” and we have begun
conducting high-precision positioning experiments using this information with an RTK rover.

To set up the base station, we consulted the space weather forecasts from the National Institute of Information and Com-
munications Technology (NICT). We selected a relatively calm day to conduct a 24-hour observation, and then used post-
processing with "RTKLIB” and data from three known electronic reference stations provided by the Geospatial Information
Authority of Japan (GSI) that surround Nabari City (Muro, Hakusan, and Tsukigase) to determine the coordinates of our RTK
base station through static positioning.

Next, we describe the high-precision positioning tests conducted with the RTK rover and the correction data.

First, we compared the results of RTK-GNSS positioning with single-point GNSS positioning on the KINDAI Univer-
sity Technical College campus. While RTK-GNSS positioning achieved a fixed solution (fix) in open areas like the school
grounds, it only achieved a floating solution (float) near buildings. We believe this is due to multipath effects from signals
reflecting off the buildings. We plan to identify this issue by placing radio wave absorbers on the building side of the rover
during future measurements.

Second, we performed a stationary observation with the RTK rover. After a few minutes of observation, we confirmed a
fixed solution was achieved, and the horizontal error remained within approximately 2 cm thereafter. While our current ob-
servations are not yet extensive, we plan to acquire long-term stationary observation data and correlate it with space weather
forecasts to individually investigate the relationship between the ionosphere and the positioning accuracy of the RTK rover.

Third, there are reports that the fix rate decreases and accuracy deteriorates when the distance between the base station and
the rover exceeds approximately 10 km in RTK-GNSS positioning. To verify this, we conducted RTK-GNSS positioning
at locations approximately 10 km away from our base station. The positioning range spanned from Kintetsu Sambommatsu
Station, which is about 9 km away, to Kintetsu Muroguchioono Station, which is about 11 km away. At the time of writing
this abstract, we have only performed two measurements, and the analysis is not yet complete. We will repeat these measure-
ments, conduct a thorough analysis, and report the summarized results at the conference presentation.
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