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Abstract: The bike sharing service is an alternative to urban transport. One of the greatest 
challenges of the bike sharing system is a shortage of bikes due to an imbalance in the bike 
distribution. An analysis is carried out in this paper using data mining to determine bike 
activity patterns and gain insights into the complex bike activity patterns at station. The 
activity model revealed an imbalance in the bike distribution. The data mining process 
supports operating decisions of bike sharing systems to know the critical point of the system 
and makes it easier to resolve the issue. This case study uses a simulation based on the arrival 
rate; this method assists in managing a bike sharing rebalancing system with the most 
profitable objective and meets the users' needs. The simulation results showed that 
rebalancing the number of bikes before rush hour is an optimal solution for bike sharing 
systems. 
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1. INTRODUCTION

Nowadays, bike sharing services are gaining worldwide popularity. Numerous countries in 
Europe and Asia have been using the bike sharing system for decades. City residents often use 
bike sharing to go to work or on trips, as bikes are convenient to use in cities and allow users 
to ride rented bikes from one bike station to another. Bike sharing services are also a good 
option for urban transportation in smart cities (Rani and Vyas, 2017). Even though a bike 
sharing system can use various technologies such as sensor devices to make it smart, a user 
simply uses a smartphone to assess the location of available bikes and docks that can be used 
for daily mobility. This system facilitates the use of rentals that can be picked up and dropped 
。ff at any station. Moreover, bike sharing also reduces the need to travel by car or other 
modes of transport for shorter distances, thereby reducing congestion. Further, bike sharing 
can assist in decreasing vehicle emissions, including carbon dioxide. Thus, it can also reduce 
fuel costs. 

Bike sharing relocation is a method that can improve bike sharing systems. This method 
is commonly referred to as rebalancing. Owing to various demands, bike usage can suffer an 
imbalance. Some stations have a high demand for bike renting, which can result in bike 
shortage at such stations; whereas, at some stations, users like to return the bike, which might 
result in a space shortage for the users which are next in line. To balance the network, 
operators can plan truck routing to maintain the bike supply by refilling the bikes at each 
station and to manage bike availability in docks by picking them up at each station (Chiariotti 
et al., 2018). Here, the operation trucks can depart from the same station or different stations 
depending on the network and operating costs of the service of each provider. 
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