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Abstract: In response to the lack of ability to handle multidimensional data in current

research methods for shared bicycle travel patterns, and the fact that correlation analysis is

only conducted on a single feature, this study investigates the travel pattern using tensor
decomposition and a random forest model. Based on the riding data of dockless shared
bicycles in Shenzhen, tensor decomposition is applied to extract three shared bicycle travel
patterns: peak-high traffic pattern, steady traffic pattern, and off-peak high traffic pattern.
Spatially, each pattern exhibits clustering, and the travel volume decreases from the center
to the periphery. Based on this, with 13 built environment factors as feature variables, a
random forest model is trained. Importance and interaction analyses are performed for
both individual features and feature combinations. The results indicate that the random
forest model demonstrates excellent fitting performance and accuracy. Furthermore, for the
peak-high traffic pattern, the combination of the length of primary roads and the number
of companies contributes the most, while for the steady traffic pattern, it is the combination
of the number of malls and companies. Finally, for the off-peak high traffic pattern, the

influence of the number of malls and interests is the most significant.

Keywords: urban transportation; shared bicycles; travel pattern; tensor decomposition;

random forest

1. Introduction
With the introduction of the carbon peak and carbon neutrality policy [1], the de-

velopment of Chinese cities should place more emphasis on sustainability, and urban
transportation should also become more low-carbon and environmentally friendly. There-
fore, management and decision-making departments encourage the development of public
transportation systems to reduce private car use, alleviate traffic congestion [2], and pro-
mote green travel. Shared bicycles combine the attributes of low-carbon and public trans-
portation, making them highly suitable for short-distance travel. Among them, dockless
shared bicycles, which do not require docking stations, offer greater flexibility compared
to traditional shared bicycle systems and have proven particularly effective in addressing
the ‘first kilometer” and ‘last kilometer” issues. In recent years, they have been widely
promoted across the country.

Despite the rapid proliferation of shared bicycles, which has greatly facilitated daily
travel, it has also brought challenges in urban traffic flow management [3], vehicle park-

https:/ fdoiorg/ 10,3390,/ 5017104575
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