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Abstract— Recently, a bicycle-sharing system has been greatly spotlighted as a second transportation vehicle. However, since shared
bicycles are used for tons of users, the bicycles should be relocated accordingly. To handle the bicycle relocation problem, relocation
managers move bicycles from one station to another station by using their own experiences. Relocating bicycles by the mangers’
experiences might be ineffective and inconsistent.

In this paper, we propose an effective and systematic relocation framework which consists of the demand forecasting step and the
relocation step. In the demand forecasting step, we try to precisely forecast the bicycle demand by utilizing multiple machine learning
techniques. In the relocation step, we provide an algorithm to optimize the relocation process. We are expecting that the relocation
process will be greatly improved if our relation framework is used in the real bicycle-sharing system.

Keyword— Bicycle-sharing System, Demand Forecasting, Bicycle Relocation, Regression, LSTM

Chun-Hee Lee is a senior researcher at ETRI (Electronics Telecommunications Research Institute). He received the PhD degree in computer
science from KAIST (Korea Advanced Institute of Science and Technology), in 2010. His research interests include large-scale data
processing and simulation.

Jeong-Woo Lee received the B.S. degree in information and telecommunication engineering from Jeonbuk National University, Jeonju,
Korea, in 1996, and the M.S. degree in information and communications engineering from Gwangju Institute of Science and Technology
(GIST), Gwangju, Korea, in 1998. He received the Ph.D. degree in the Information and Communications Department from GIST in 2003.
He is currently working in Electronics and Telecommunications Research Institute (ETRI). His research interests include digital video
coding algorithms, gpu-based coding algorithms, bigdata analysis and ML-based estimation algorithms.

Yung-Joon Jung received the B.B. degree in Physics from, Hankuk University of Foreign Studies, Korea in 1997, received the MS degree
in Computer Science from same University in 1999 and received Ph. D degree in Computer Science from Chungnam National University
in 2016. Since 2001, he has been with Electronics and Telecommunications Research Institute (ETRI), Korea, as a Principal Researcher.
His research interests are embedded operating system, real-time distributed computing, power management system, digital twin data
analytics and software simulation.

Il-Yeon Cho received his BS and MS in industrial engineering from Sungkyunkwan University in 1991 and 1993, respectively. He
received his PhD in computer engineering from Chungnam National University in 2007. He is currently a principal researcher at ETRI,
Daejeon, Rep. of Korea. His research interests include system software




