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Implementation and Evaluation of a Participatory Location Sharing
System for Cycling Road Race with Reducing Burden for the Athletes
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Abstract: Athlete’s location sharing service has already started in various cycling events. However, in such
system, the athletes have to bring a smartphone 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 30 km/h-80 km/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, road cycling race, BLE beacon, smartphone, participatory sensing, location information
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Table 1 Comparison with existing products.
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Fig. 1 System overview.
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Fig. 3 Example view of application.
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Fig. 5 Beacon signals received by lead bike.
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Fig. 6 Beacon mounted position: Lead bike and car.
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Fig. 7 Course: Detection from lead bike experiment.
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Fig. 8 Relation between distance and RSSI.
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Fig. 9 Visualization application.
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Fig. 10 Beacon mounting position.
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Fig. 11 Results of beacon detection along road (PlayerD).
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Fig. 12 Beacons detected by smartphone from leadcar.
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Fig. 13 Experiment course: Summer enduroad in Harichu.
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Table 3 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

14 BEANA 7 POEFEB OV -3 225 LAE
Fig. 14 Beacons detected by smartphone from leadcar
(PlayerB).
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Table 4 Position estimation errors at each point.

Measurement Position A B C D Total
Average Error [m] 20.6 186 249 16.9 | 20.4
Maximum Error [m] 61.5 39.1 67.5 414 | 67.5
Minimum Error [m] 2.6 0.7 3.6 0.6 0.6
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Table 5 Position estimation errors at each point (—100dBm).

Measurement Position A B C D Total
Average Error [m)] 134 129 158 123 | 13.7
Maximum Error [m] 354 319 337 350 | 354
Minimum Error [m] 2.6 0.7 3.6 0.6 0.6
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Fig. A-1 Experimental Course: Suzuka 8h Enduro Fall SP.
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