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Automatic Identification Method for Functional Zones of Bike—sharing Stations by

Integrating Spatio—temporal Contextual Features

ZHANG Yigqi', HUANG Haoran', XIN Rui’, YANG Min'
(1. School of Resource and Environmental Sciences, Wuhan University, Wuhan 430079, China;

2. College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: We proposed an automatic identification method for functional zones of bike-sharing stations by integrating multiple spatio-temporal
contextual features. This approach aims to address the lack of description information of areas surrounding bike-sharing stations in origin-destination
data, thereby better supporting the analysis and discovery of travel patterns. The method extracts features from various data sources, including
socioeconomic characteristics, urban morphology, and cycling traffic variations around bike-sharing stations, and combines rule-based methods
with machine learning to construct a classification model for identifying functional zones around these stations. Experiment using Citi Bike data
from New York demonstrated that the classification accuracy for residential, commercial, and industrial zones based on the back propagation
neural network model reached 89.37%. The trained model was further applied to Divvy Bike data from Chicago and Capital Bikeshare data from
Washington, D.C., achieving a classification accuracy of over 85%, indicating strong generalization ability. Based on the function identification
of areas around bike-sharing stations, we analyzed the changes in travel patterns during two different periods in the three cities and explored the
possible underlying reasons.
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