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Abstract Region function is an integral part of urban planning. The extraction and mining of
ridership characteristic can be regarded as data support of region function recognition. The advance of
intelligent transportation technology in metro system enables the collection of spatial-temporal
passenger flow data, which conveys human mobility and indicates the similarity between metro
stations, also closely related to the region function during different periods. This paper discusses the
ridership characteristic clustering using passenger trip pattern and metro station flow pattern extracted
from metro passenger flow data. Firstly, we identify the passenger flow centrality and station tide
flow from passenger trip pattern and metro station flow pattern, which imply the region function of
metro stations. Secondly, by discovering the similarity between region cluster and text analysis, we
take advantage of the classical probabilistic graphical model and propose a novel LDA-based region
ridership characteristic clustering model, allocating metro stations with similar ridership characteristic
into the same region. Thirdly. the experimental results show the passenger flow relationship among
regions and recognize the region functions during different periods. The analysis of clustering results
gives us a good understanding of how passenger flow circulates during different periods and may

enables many valuable services like network design and crowd evacuation.

Key words ridership characteristic clustering; human mobility; probabilistic graphical model; metro

passenger flow; data mining
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Fig. 1 Histogram for percentage of entrance passenger
flow.
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Fig. 2 Histogram for percentage of exit passenger flow.
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Fig. 3 Entrance and exit passenger flow of Pingguoyuan.
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Fig. 4 Entrance and exit passenger flow of Xidan.
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Fig. 5 The translation from flow pattern to words.
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Fig. 8 Ridership statistics between regions at morning

peak.
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Fig. 9 Travel cost statistics at morning peak.
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Fig. 10 Ridership statistics between regions at evening
peak.
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Table 4 Entrance Flow Statistics at Evening Peak and
Evening Flat
R4 G EE R E A KSR Bk R

Entrance Flow

Entrance Flow .
Evening Peak/

Region of Evening of Evening Evening Flat
Peak per Day Flat per Day
3 221819 183082 0.82
1 118794 85214 0.72
2 96721 60312 0.62
5 70786 50634 0.72
0 65509 51239 0.78
6 63486 47661 0.75
4 27888 22130 0.79
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Table 5 Group 6 Flow Statistics of Evening Flat

x5 BRERREERE 6 WEREWGEAAES

Station Flow Count Coming to Group 6 per Day
Wudaokou 3562
Xizhimen 2388
Dazhongsi 2126
Olympic Park 2078
Xidan 1924
Dongzhimen 1810
Xi'erqi 1408
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Table 6 Population Statistics of Beijing Districts
F6 FEWITHERIAAST

District 10~ * X Resident Population 10~ * X Working Population Workers Density/Workersekm ™2
Dongcheng 91 75.4 18006
Xicheng 124 112.7 22299
Chaoyang 365.8 186. 2 4092
Fengtai 217 95.1 3110
Shijingshan 63.4 23.5 2782
Haidian 340. 2 221.8 5149
Fangshan 96. 7 25.1 126
Tongzhou 125 38.3 422
Shuiyi 91.5 52.7 516
Changping 173.8 38.4 286
Daxing 142.9 39.1 378
Mentougou 29.4 11.2 77
Huairou 37.1 14.7 69
Pinggu 41.8 13.2 139
Miyun 47.1 15.9 71
Yanging 31.9 7.7 39
Table 7 Statistics of Beijing Districts and Station Groups
xR 7 AFEWITBIX XA XEih S8
District Region0 Regionl Region2 Region3 Region4 Region5 Region6
Dongcheng 7 0 0 12 1 0 0
Xicheng 0 0 5 14 1 2 0
Chaoyang 7 16 1 1 7 8 9
Fengtai 4 17 16 1 0 0 0
Shijingshan 0 0 0 0 0 4 0
Haidian 0 9 9 3 4 1 7
Fangshan 0 0 9 0 0 0 0
Tongzhou 4 0 0 0 0 7 0
Shuiyi 0 0 0 0 0 0 7
Changping 3 0 0 0 0 0 12
Daxing 6 0 9 0 0 0 0
Mentougou 0 0 0 0 0 0 0
Huairou 0 0 0 0 0 0 0
Pinggu 0 0 0 0 0 0 0
Miyun 0 0 0 0 0 0 0
Yanqing 0 0 0 0 0 0 0
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