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Passenger Flow Organization Adjustment in
Urban Rail Transit Station Based on Rapid
Deduction for Passenger Flow Situation
ZHENG Xiang, LIU Long, ZOU Xiaolei

Abstract Obijective: In order to grasp the changes of pas-
senger flow in urban rail transit stations and respond in a timely
manner to potential high passenger flow risks, it is necessary to
adjust the passenger flow organization based on rapid simula-
tion and deduction of passenger flow situation. Method. A
system framework of rapid passenger flow deduction and deci-
sion assistance are constructed based on real-time passenger
flow data and historical passenger flow data. The technique di-

agram of deduction and adjustment of passenger flow and an e-

valuation method of deduction efficiency are also proposed.
Based on the jump-point algorithm for fast pathfinding, a
multi-threaded parallel computing method for rapid simulation
of large-scale crowds, and a graphical reproduction technology
for displaying and analyzing the evolution process of the situa-
tion, by quickly obtaining and processing the passenger flow
data, the deduction scenarios and deduction algorithms are gen-
erated, aiming to improve the efficiency and effective of pas-
senger flow situation deduction and organization adjustment.
The feasibility and effectiveness of the rapid simulation and de-
duction method of passenger flow situation are verified during
the workday morning peak period of Yangsi Station on Shang-
hai Metro Line 8. Result & Conclusion: The proposed
method has reached Level-3 of station passenger flow deducing
technology mentioned in this paper, which can efficiently com-
plete the short-term passenger flow situation deduction with a
time granularity of 10-15 minutes at the station, providing de-
cision-making for the adjustment of the station passenger flow
organization scheme.

Key words urban rail transit; passenger organization at sta-
tions; mass passenger flow; pedestrian simulation; situation
deduction
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Fig.1 System architecture based on rapid deduction technology of passenger flow situation
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Fig. 2 Technical diagram of rapid deduction of passenger flow

situation
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Fig.3 Temporal logic diagram of rapid deduction of passenger flow situation at the station
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Tab.1 Intelligence levels of rapid deduction of passenger flow situation at the station
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Fig.4 Technical diagram of thread pool
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Fig.5 Real-time pedestrian distribution at Yangsi Station
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Fig. 6 The passenger flow situation on the station floor of

Yangsi Station after the first deduction
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Yangsi Station after the second deduction
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