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Optl‘mlzatlcn of C”cﬂjordlnatedk Flow Co ntrol ‘a nd
Skip-stopping Schemes for Urban Rail Stations
Considering Platform Carrying Capacity

i AUTHORS This study proposes and solves the joint optimization problem of coordinated flow
Yu Zhang control and skip-stopping scheme considering platform carrying capacity. Platform
19120991@bjtu.edu.cn demand constraints and platform stranded constraints are designed according to the
35:;‘;‘[’)'22;"”9 Jvestlymaximum carrying capacity of the platform to control the number of allowable arrivals
Delit University of Technology  €NSUINNG  platform safety. A mixed integer programming model is established to
y.dong-4@tudelitn! minimize the number of passengers outside the station and stranded on the platform.

Background & Aim X Statlon-trz_;un sen_nce capacity constraints
for each time period

X Thg platform carrying .capac:lty of urban rall.transn statlon_s IS Ei,j (t) =Y, ;(t)- min =y (t),C AP-qD},‘v’i el j=1teT
limited and overcrowding of the platform will lead to serious _ ’ o |
safety risks for passengers and trains. 1Bi,j (1) =Y; (1) -minB; (t),CAP-0—R; ;1 + A ; } Viel,

« Available joint optimization problem of coordinated flow control Jed/lteT
and skip-stopping scheme ignore platform carrying capacity. _ N

L . . . . Bi,j = » Bij(t),Viel,jeJ,teT

*» Available methods usually use the binary variable define arrival

t=1

A i@ =0Vviel,j=1teT

varible or depature varible.

The main aim of this study Is:

(

*» To develop coordinated flow control and skip-stopping schemes < Ri,j =Bij, viel, =1
considering platform carrying capacity. R =R; J L+ B i-A ;. Viel, jelll
** To designe platform demand constraints and platform stranded
constraints according to the maximum platform carrying J(t) ZB. ji(t),vViel,jeld,teT
capacity.
_ Yi(t) = Y: : (t),Viel,jed,teT
Proposed Mathematical Models : ,Z_ll )
N\ V. (+\.R . : -
> Objective Function W (t)=B;1)-Y;)-Bj), viel,jeJ,teT
“* The optimisation objective Is to jointly minimize the number of vV out t)=>0,VjieJd,teT
passengers outside the station and the number of passengers a ’ ’
stranded on the platform. 0<Bijj< CAp.qﬂ,Vi el,jel
NJ N' - -
min Z = LL(\NO“t(t)+Wj‘“(t)) R <CAP-p,Viel, JeJ
j=1 t=1
S Constraints *» Platform capacity constraints
< Passenger flow control constraints for each time period 0<B;(t)<P;,Viel,jed,teT
JEi0=D;{) vieJt=1 0<W"(t)<P;,Viel, jed,teT
E;(t)=D;(t)+W " (t-1),VjeJ,teT/1

*» Train operating plan constraints

WP () =E;(t)—Ej(t),VieJ,teT a,—a ,=LViel,jed

E;(ODO=E;j(),V]jed,teT a; +a 1 =LViel, jel
<Bj(t):Ej_(t)’ _ viest=2 a; i +a; 1 =L Viel,JeJ
B.t)=W"t-D+E;(t),Vjed,teT/1
\J() j( )"‘ J() JE - Ti’j_alj'T,VIEI,JEJ
** Binary variables define train departure
times and train parking index tf'j ztf‘j +7; . Viel,jJed
N’ - -
tIC’IJ = thhj(t) 'tunit’ViEI’je‘J’ tET tia,-j :tia,j _I_rj 1\vll & I1 J = J
d a i i
Y (t)=d; ()-a; Viel,jed,teT Nrin <t ) =t <Py, Viel, Je ]
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Skip-stopping Schemes for Urban Rail Stations
Considering Platform Carrying Capacit

Results

The model Is validated through a case study combining experiments simulation and the historical operation (AFC) data with the Beljing Batong line.

“* The Results of Coordinated Flow Control Based On Stop-skipping Strategy
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(a) Tugiao station (b) Linheli station (c) Liyuan station (d) Jiukeshu station (e) Guoyuan station (f) Tongzhoubeiyuan station
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Figure 1.Coordinated passenger inflow control strategy of each station based on skip-stopping.
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* Comparative Analysis
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(a) Number of boarding passengers (b) Platform demand

Figure 2.Number of boarding and platform demand for Train 1 at
each station before and after optimization.
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(a) Shuanggiao station (b) Chuanmei Daxue Station

Figure 3.Comparison of the number of platform demands
before and after the proposed optimization method




