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Abstract This study proposes a technique to identify the temporal-spatial distribution and socioeconomic
attributes of population by using mobile phone data. This technique has a fine geographic scale, which is called as
Spatial Pattern Unit. The study uses Beijing as a case and conducts an empirical application of the technique.
Firstly, it investigates the temporal-spatial distribution of population in Beijing by using multiple data sources,
including mobile phone data, travel survey data and heat map data. Secondly, it classifies the spatial pattern unit
into different categories in terms of socioeconomic attributes of population and travel behavior features. Thirdly, it
applies machine learning approach to estimate socioeconomic attributes of population for all spatial pattern units.
Finally, it compares and verifies the results of analysis. The approaches and findings would be valuable to
monitoring population distribution, locating business services and planning urban infrastructure.
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Fig. 1 Total population estimation technology roadmaps
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Fig. 2 Socioeconomic attributes identification technology roadmaps
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Table 1  Spatial pattern unit attribute indicators
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Table 4 Socioeconomic attributes and travel characteristics
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Table 7 Socioeconomic attribute prediction results
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