11 45 F 2 5536 35 55 1 89 2023 4E 2 R
SHANDONG SCIENCE Vol.36 No.1 Feb.2023

DOI:10.3976/.issn.1002-4026.2023.01.013 [ 5& ﬁ]]

T iR 2y e A7 Tl ) L3 2 3 42 3
VR G RR i SRS B 50

ARE" B R, 25
(LAFHLIKRTF a. Z2FFEFR;bHILE, T 100029;2. 5% 38 X F H4M4F R, %G B 710049)

HE A5 % ik S EE B S MBI TR RAC R Z G T3 St ) B E AR FRIR R R

REAFEE %H B R ARAC B AR, B o BT R A A FRAAMMEA R RE S, B REEEE T RRLEW

ATARIE, R ESEE AT INEE T TR I ALY RS, R T A TR IR 09 kTRt &R

9, 172@?%&%#&%1%%”% FEATR R B AARTRAL LA R, 4088 EARIESE & AW aT4E T, A5 I

A BOR YRR RIL, 56 & BIRASEAR 9% , I35 & R AT 69 B 3L R B 8 AR 1%, AT 52 7T A 3R 77 $uidl 3 FRIA 4R
A AFE

KRR L IR T B8 ST IR B B RIS ) PR R e S SE TR e ROBL R KA F ok 3 )

hE 5 ES:U239.5 MHAFRERD ;A N E 4S5 :1002-4026(2023) 01-0099-08

TR (SIRARS ) 3775 (OSID) . :

Single station traffic restriction strategy of rail transitstation based

on receding horizon control
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Abstract : Aiming to resolve the problem of platform congestion in some high-load node stations, this paper establishes a
mathematical model to optimize the average waiting time of passengers and formulates the corresponding traffic-limiting
strategies. The model takes the minimum waiting time of passengers as the optimization objective and the number of
restricted passengers per unit time at the entrance of the station as the decision variable. According to the behavior
characteristics of passengers at different positions in the station, three constraint conditions related to traffic restrictions are
formulated : platform capacity constraint, train capacity constraint, and traffic restriction area constraint. At the same time,
this paper designs an algorithm based on receding horizon control to perform simulation.The results show that compared
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with the general strategy of traffic restriction, the algorithm exhibits clear advantages regarding the determination of the

times of overruns and the number of passengers during overruns.The algorithm can effectively lower the times of overruns,
reduce the number of passengers during overruns by 9% at the platform, and decrease the total passenger travel delay
time by 11% without compromising the safety at the platform. This study can provide an effective reference for rail
transportation traffic restriction.

Key words : urban rail transportation; receding horizon control; station traffic restriction; single station traffic restriction;
decision model; solution algorithm; dynamic control
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Fig.2  Number of people on a platform and the total delay time of passengers under the two strategies
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Table 2 Comparison of indicators before and after traffic restriction
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