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Big Passenger Flow Data Visualization for Urban Rail Transit Network

Jiang Zhibin', Liu Wei’, Han Yanzhao', Chen Jingjing®

(1.School of Transportation Engineering, Key Laboratory of Road and Traffic Engineering of the Ministry
of Education, Tongji University, Shanghai 201804, China; 2.Technical Center of Shanghai Shentong Metro
Group Co. Ltd., Shanghai 201103, China)

Abstract: Analyzing passenger flow is fundamental for effective rail transit operation. However, the tradi-
tional analysis methods cannot extract and explore the characteristics of passenger travel from the histori-
cal big passenger flow data. The big data visualization enables the analysis of large-scale complex passen-
ger flow data. Based on the actual operational needs, and comprehensive perspective of passenger flow
cognition, visualization, and human- computer interaction, this paper discusses the key techniques and
method for the big data visualization such as origin-destination, passenger volume, passenger entering/de-
parting station, and number of transfer passengers in the big-scale complex network using GIS map, net-
work migration map, calendar map, scatter plot, chord diagram and other visual graphics. A case study in
Shanghai urban rail transit network is presented to illustrate the applications of the techniques. The results
show that visualized presentation is helpful for operation management personnel to understand the tempo-
ral and spatial changes and evolution of passenger flows in the network, and provides valuable information
for making effective operation decisions.
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Fig.1 OD distribution of rail transit network based on migration map
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Fig.2 OD distribution of entering/departing rail transit stations (Xujiahui Station) based on migration map
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Fig.3 Hourly largest passenger volume in a month based on Gantt chart and calendar map
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Fig.4 Visualized presentation of network passenger volume based on spatial characteristics
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Fig.5 Passenger volume entering/departing rail transit stations during morning and afternoon peak hour based on scatter plot
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Fig.6 Proportion of passenger volume of entering/departing rail transit stations

during morning peak hours
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