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Pedestrian Congestion Levels at Subway Stations with Ant Colony Algorithm
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315211, China; 2.School of Transportation Engineering, Tongji University, Shanghai 201804, China; 3.Col-
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Abstract: To accurately evaluate the pedestrian congestion state at subway stations, this paper develops a
classification method for pedestrian congestion with an improved ant colony clustering algorithm based on
the distribution characteristics of passenger flow. With the historical data from the Xi’ an subway automat-
ic ticketing system, the paper classifies the pedestrian congestion levels based on the degree of overcrowd-
ing, duration and scope of overcrowding at the 17 stations, which also yields the clustering results for pas-
senger flows at ingress, egress, and mixed ingress and egress conditions. A clear M-shaped passenger flow
during 24 hours is emerged with the morning peak concentrated between eight and nine o’ clock and the
evening peak concentrated between 18 and 19 hour. The cumulative frequency curve of passenger density
for the three congestion levels is consistent with the logarithmic function, which shows that the passenger
flow decreases with the increase of passenger density. The consistency between the calculation results and
actual passenger flow data indicates that the classification of pedestrian congestion levels at subway sta-
tions with the improved ant colony clustering algorithm actually reflect the overcrowding situation in the
real world.
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Fig.1 Characteristics of passenger flow distribution
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Tab.2 Classification of pedestrian congestion state
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