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Utilizing GPS-based Location Tracking in the Lake Biwa Relay Swimming Event
Kazuyasu Matsumura*, Keiichi Nishikawa**, Yoshiharu Nakamura***, Hiroshi Niida***

Abstract: This study develops and implements a real-time, GPS-enabled smartphone-based location tracking
system to address challenges in monitoring participant positions during the Lake Biwa Relay Swimming Event in
Shiga Prefecture. The 16 km relay race is susceptible to course deviations caused by weather conditions, making
real-time monitoring essential yet difficult. The proposed system allows support crews on boats to transmit location
data every 60 seconds, enabling onshore supporters and organizers to track participants’ positions and average
speeds via a web interface. Deployed at the 28th event on August 24, 2025, the system enhanced safety, improved
participant support, and facilitated better coordination of cheering activities, thereby contributing to smoother
event operations. Future work will involve storing and analyzing location data to further enhance safety and
operational efficiency.
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