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Abstract: People and their activities are the core of the vitality of urban public space. The measurement of
public space vitality focusing on people and their activities has always been a difficulty in human-scale urban
researches. In view of the representation of public space vitality, this research proposes a new method of
spatial vitality representation based on the crowd trajectory clustering. In this method, the multi-object tracking
technology based on videos is used to extract the trajectory of the crowd, which is further clustered based on
the trajectory structure. According to the diversity of trajectory categories and the difference of structures, “the
space trajectory entropy” is put forward to reflect the diversity and mixing degree of the behavior patterns in
public space, and to measure the complex state of crowd activity from a novel and concise perspective, so
as to represent the vitality of public space. In this research, three public spaces in Wuhou District of Chengdu
City are selected as the research objects. The spatial trajectory entropy of the three scenes is calculated under
this method. Combined with manual review, it explores the changes and causes of the time series of spatial
vitality of the three scenes and gives spatial optimization suggestions. The results show that the spatial vitality
characterization method can objectively describe the temporal and spatial movement of the crowd, precisely
reflect the spatial-temporal vitality of space, reflect the exact urban operation and maintenance reality in the
space, and contribute to establish a human-scale dynamic evaluation mechanism of spatial vitality. As a result,
the proposed work can provide precise technical support for city governance, such as public space vitality
assessment, quality optimization and site micro-renewal.
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The technical roadmap of public space vitality optimization based on spatial trajectory entropy
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