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Abstract: Urban rail transit stations are the key nodes of the basic urban rail transit network system. The scientific classification of
the rail transit stations is significant to understand the urban functional zoning and evaluate the construction of the rail transit infra-
structure. The time series data of urban rail transit stations objectively records the important information of observed stations at all-
time points. The time series data contains different patterns, which reflect different sequence genesis. Therefore, studying cluster of
the time series data is an important means to recognize and understand the essence of time series data formation. It is also a major
method to mine higher value of principle and knowledge that implied in time series data. In this paper, we use smart card data of ur-
ban rail transit stations in Beijing, and divide the big data into four data sets: weekdays boarding data set (WB), weekdays alighting
data set (WA), weekends (rest day) boarding data set (RB) and weekends alighting data set (RA) to describe characteristics of each
station’ s daily passenger volume. Symbolic Aggregate approXimation (SAX) is firstly introduced to analyze four data sets, which
effectively reduces the dimensionality of high-dimensional data and realizes similarity measure between stations. Finally, it is more
reasonable to classify the 195 rail transit stations into 8 types according to the DB index by hierarchical clustering method. They are
residential stations, work stations, partial residential-based residential and work mixed stations, dislocation stations, tourist attrac-
tions and commercial stations, partial work-based residential and work mixed stations, integrated stations and other stations. The
performance of SAX is compared with Euclidean distance similarity measure. The results indicate that SAX outperforms Euclidean
distance in terms of accuracy and efficiency. The paper analyzes characteristics of daily passenger boarding and alighting volume
on four data sets and spatial distribution of each type. It is found that residence and dislocation stations are mostly located in the far
end of the subway, while the types of work stations, tourist attractions and commercial stations, partial work-based residential and
work mixed stations, and integrated stations are concentrated in the urban areas. Partial residential- based residential and work
mixed stations scatter around the city center. The results can help to interpret the different functional zoning of the city and the char-
acteristics of residents' travel behavior, which provides a basis for understanding the urban spatial pattern and its evolution process,
and also provides some objective reference for planning, design and management services of rail transit stations.
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Tab. 3 The time distribution features of eight types of subway stations
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Fig. 4 Time distribution of passenger boarding and alighting volume of eight types of stations on weekdays and weekends
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