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[ Objective] Implementing precise initiation, per-
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Abstract
formance evaluation and dynamic information dissemination of
metro station large passenger flow management and control
measures requires more effective support. It is necessary to
consider the diversity of facility types and the concurrency of
congestion from the perspective of passenger flow streamlines.
A congestion state real-time evaluation model of metro station
passenger flow streamline for assessing real-time passenger

flow conditions is established. [ Method] Passenger flow stre-
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amline facilities are categorized into node facilities and passage-
way facilities. Based on the spatiotemporal propagation charac-
teristics of streamline congestion and the feasibility of extrac-
ting passenger flow parameters via video recognition technolo-
gy, three evaluation indicators — average delay time at all node
facilities, queue space overflow rate at all node facilities, and
variation coefficient in walking speed across all passageway fa-
cilities — are defined and formulated. Targeting dynamic infor-
mation dissemination, the instantaneous congestion level classi-
fication criteria for a given station streamline is determined
based on ant colony clustering algorithm, and the CRITIC
method (an objective weighting approach) is used to determine
the weights of streamline instantaneous congestion indicators.
Taking the east station-hall main inbound passenger flow stre-
amline of Shanghai Rail Transit Caohejing Hi-Tech Park Sta-
tion as a case study, the streamline’s instantaneous congestion
levels are analyzed, as well as the changes in streamline overall
congestion levels under different congestion information dis-
semination intervals. [ Result & Conclusion] The congestion
state of passenger flow streamline is related to that of multiple
individual node facilities. By conducting a comprehensive anal-
ysis, this model provides a more holistic basis for determining
the initiation timing, sequencing, and effectiveness of large
passenger flow management and control measures across diffe-
rent levels of nodes and streamlines.
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Fig. 1  Diagram of inbound passenger flow streamline and

congestion propagation direction in a typical metro

station
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Fig.2 Diagram of passenger cumulative arrival and

departure amount curves
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Fig.3 Diagram of staircase queue overflow phenomenon
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Fig.4 Diagram of data collection points for streamline A
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Tab.1 Streamline congestion state evaluation indicator

value ( partial)

k t,/min n C,

11 0.161 0.000 0.000
12 0.475 0.000 0.000
59 1.482 0.611 0.134
60 1.522 0.611 0.150

®2 BHR—ERERE(ERS)

Tab.2 Indicator value after normalization treatment

( partial )
k LS 1, BW—MEn  EBHEC,
11 0.082 0.000 0.000
12 0.242 0.000 0. 000
59 0.755 0.815 0.700
60 0.775 0.815 0.785

mE(6) KX (7) RS, 1, 0. C, IR S
Bk 0. 477 .0.394 0. 129, = (9) i34 ] 15 4k
BT A TR, W2 3,

®3 A BREEEREY

Tab.3 Instantaneous congestion indicator of streamlines

k 11 12 58 59 60
W, 0.039 0.116 0.751  0.772 0.792

SR AR A BRI 1 3% 45 9 X
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Tab.4 Streamline A instantaneous congestion level

classitication standards

Eiifr e Eiiifr gl W,
12 7301 0~ <0.038
24 B 0.038 ~ <0.472
3 btk 0.472 ~ <0.693
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Fig.6 Streamline A overall congestion level distribution under

different 7 conditions
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