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Proposal and implementation of a participatory location sharing system
with reducing burden for the athletes

SHOGO KAWANAKAY®  YUTA TAKAHASHI! CHISHU AMENOMORI} MANATO FUJIMOTO!
YUTAKA ARAKAWA! AKIRA FUJTWARA2 TETSUYA FUKUSHIMAZ TAKANOBU MATSUBARAZ2

Abstract: Athlete’s location sharing service has already started in various cycling events. However, in such
system, the athletes have to bring a smart phone for uploading their position in racing. In this paper, we
propose a participatory location sharing system that utilizes supporters’ smartphone for tracking the position
of athletes. In our system, the athletes only have a small BLE beacon, and the supporters along the road
have a smartphone in which our application is installed. The application uploads and shares its location
when it receives a beacon signal. Since there is no existing work that try to track a fast-passing beacon (the
speed of bicycle is 30km/h-80km/h), we developed the dedicated beacon and dedicated Android application
for experiment. Through various experiments, we clarified the effect of passing speed, the maximum distance
for receiving a signal, location accuracy compared with GPS, the effect of landform and shielding. Finally,
we conducted an experimental evaluation in the actual cycling events for confirming the availability and
effectiveness.

Keywords: Bicycle, BLE Beacon, Smartphone, Participatory Sensing, Location Information Sharing
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Fig. 9 Visualization application
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Table 1 Number of beacons detected by smartphone along

road

Player A B CcC D E
Result 24 23 27 32 28
Truth 26 25 27 32 28
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Table 2 Continuous Detection Time, Detection Range,

Number of Detection at each point

Measurement Position A B C D

Received Distance[m] 48.7 559 70.0 48.1
Continuous Detection Time[s] 7.0 7.8 5.4 3.1

Number of Detection 39 42 35 24
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Fig. 14 Beacons detected by smartphone
from leadcar (PlayerB)
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