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In this paper, a smart public bicycle management system Internet of things (IOT) solution based
on Low-Power Wide-Area Network(LPWAN) using LoRaWAN IOT connection method 1s
presented. The main concepts of public bicycles are free to use or affordable lease price in the
metropolitan area as a last mile connection solution, which allows people to use public transport
or bicycles replaced private vehicles to commute short distances in order to reduce carbon
emissions, noise and air pollution [1-5]. Figure 1 shows the existing public bicycle rental
services in Taiwan. Until end of 2016, there are two major public bicycle operators, U-Bike and
C-Bike, where over 13,000 public rental bicycles are provided the rental services.

Current public bicycle system still faces many critical 1ssues. For an instance, since the system
18 lacking the localization information from the bikes, some of the rental stations nearby the
subway stations are very difficult to find an available bike return socket during the rush hour. In
order to solve this issue, we propose a smart public bicycle management system solution which
combined the existing public bicycle rental system, Lithium-ion battery, a bicycle Dynamo Hub
with charging circuit, GPS positioning module and LoRa module to realize a bike localization
scheme with remote monitoring and rental system management features. Therefore, remote
control center 18 allowed to monitor the GPS position of the bicycle transmissions through the
LoRaWAN IOT network in order to prevent the congestion of the public bicycle station.

This paper 1s organized as follows. Section II will brief introduce the LoRaWAN methodology,

and Section III will present the proposed smart management solution for public bicycle system.
The system prototypes are shown 1n Section IV while Section V concludes the paper.

Keywords: Public Bicycle System, IOT, LoRaWAN, Localization
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