F34EH 10 HOE % e B o R Vol. 34 No. 10
2024410 H China  Safety Science Journal Oct. 2024

H 5| AR ORI, TkEE . RARE W TR E R R 1], P 2 2Rk, 2024,34(10) :174-182.
5| A& MI Gensuo, ZHANG Yuanxiang. Optimization model of subway passenger flow control under sudden large passenger flow [ J].
China Safety Science Journal, 2024, 34(10) :174-182.

REK BT T E AR ER

KARA sz, KEH

(ZMxAKF Bob 5 A TRER, #HH =M 730070)

PEHES X951 HERARSES A DOI: 10. 16265/ . cnki. issn1003—-3033. 2024. 10. 0520

BB : EXERNFETHRAN(61763025)

(# ZE] HRHMEREFEMKREBERARER, BAEALTERFAL, REBEKEREF G

AR FREURDMUFEELREFHESEANKABIEREN B, UAFHBEERE N AEK

TEERELM FRMNEEREHBESAR MEREANNH TAHEA(RDM), FEHEa L,

IMERFROGK N, ELERRNERELEBREA(RM), A, FASENEHHE L, 4L

P AL 3 RM # B 3E &b 249 R, R B Lingo £ fb K A B ¥ AT R AE, & Ja, L334k & 86 b ] R AT

AMIIE, ZRFYV A RDM A o FIHz ) P ABRA KA FHSEZRE, TUAREME

WAAGIE A R X B Z 8 E & Ao € B % oK it , 3 RM B A 5| N &4 R Bk E i

TRy koo X A, AT PR B R B R R B T F A

[RBIR] RAKZR; Mk, FmEdl; HAEE,; BaftnseAHEE(RDM);
EBHEA(RM)

Optimization model of subway passenger flow control

under sudden large passenger flow
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Abstract; To respond and alleviate the sudden large passenger flow of metro lines in time, a subway
passenger flow control optimization model was proposed. Firstly, with the goals of minimizing the total
waiting time of passengers and maximizing passenger flow through the interval, permitted inbound
passenger flow was used as a decision-making variable to propose a RDM considering constraints such as
the supply side, demand side, and passenger flow control intensity. Moreover, the volatility of passenger
flow demand was analyzed, and a RM was developed by combining robust optimization theory. The
volatility of passenger flow demand was analyzed, and an RM was developed combined with robust
optimization theory. Secondly, the robust equivalent transformation theory was used to linearize the
nonlinear constraints in RM and solved by the Lingo optimization solver. Finally, a metro line was taken as
an example for analysis and verification. The results showed that the RDM model using capacity balance

coefficients to decide the permissible inbound passenger flow effectively alleviated the pressure of passenger
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congestion and improved the efficiency of interval transport. When dealing with uncertain passenger

demand, robustness coefficients were introduced in the RM model to adjust fluctuations range of passenger

flow demand, thereby reducing the aggregation passenger flow risk and improving the reliability of the

passenger flow control scheme.
Keywords: sudden large passenger flow;

model ;
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metro systems;

refined deterministic model (RDM) ;

passenger flow control;  optimization

robust model (RM)
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Fig.1 Sudden passenger flow at subway stations
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Fig.2 Passenger arrivals at subway stations
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Fig.4 Effect of different robustness coefficients

on optimization objective
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each period under different models
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passenger flow under different models
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Fig.8 Comparison of stranded patronage at

selected stations under different models
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Fig.9 Comparison of passenger flow in
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