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Inbound Passenger Flow Volume Control of
Urban Rail Transit Station Based on Train
Load Factor

SUN Fang, SUN Qi, GAO Yanyu

Abstract To comply with the COVID-19 pandemic preven-
tion and control requirements, Beijing rail transit adopted the
train load factor as passenger flow control index to strictly man-
age the urban rail transit inbound passenger flow volume at the
beginning of 2020. In this case, the threshold for controlling
inbound passenger flow at each station requires quantification
urgently as the basis for on-site management. An inbound pas-
senger flow control model and relevant passenger flow control
schemes based on train load factor are proposed. First, accor-
ding to the passenger flow characteristics of line network, the
OD (origin-destination) information of passenger flow on flow
control day is predicted, the information of full passenger tra-

vel chain of entering-boarding-interchange-disembarking is ac-
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curately deduced from train diagram, and the load factor data
of each train on diagram for passenger traveling is calculated.
Then, the boarding passenger flow thresholds of each train at
each passing station are obtained by reverse deduction and cal-
culation with the load factor control index. The inbound pas-
senger flow control threshold of each station at 10-min granu-
larity level is calculated according to station passenger flow dis-
tribution characteristics. Finally, the scientificity and effective-
ness of applying passenger flow control model to Beijing rail
transit line network stations is expounded with examples.

Key words urban rail transit; train load factor; inbound pas-
senger flow volume; passenger flow control model
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Fig. 1 Workflow of urban rail transit inbound passenger

flow control model
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Comparison of 10-min granularity level control threshold, predicted and actual inbound volumes during the morning peak at
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Fig.3 Load factor of some down line trains during the morning peak on Line 5 (data of April 15, 2020)

B KT RO kvl i, B 14 A BR 5
AN ZEUR 5 4 e A 280 % o 5 il 48 B 1B (50% )
Ab, HAREWR BN W BRI T 50% . X 5 A4
I FE e KR R IR T 55% , Ak Bk 2 5

SEPET HARIER
2.2 EFHIEREREI RS ERN R

SRR HEAS [ 42 1 48 AR (B WS 32E 0 42 U 1 (L 99 52

Wi, A SCR H 40% B4R 8 AR E, R H 75 %

< 49 .



Lz B R B . DL S SRR IE At
191, K 40% FI 50% PIASFERIHEPRE T i HEAF B 4
vl Ais E I B 10 min SRl ¥ B (ELHEAT XS L,
SR E 4 FR

1600
1 400
- S
21200 — BRI IRAR A 50%
= ---- B BRI IRAFEA 40%
& 1000
E
#
:‘\g 800
g
600
®”
E-|
g 400
AR A,
200F f
SRR RS RS R RS RS R R S R RS R R S RO R RS RO RO RN RO N O N O S RO R S RS R SRS RS RS
B R R A R RS AR A ol

el
K4 PIAFEERIEFEPRE T 5 5L AE Y 10 min 478 B
b PR B (0T HE (2020 4F- 4 F 15 H %)
Fig.4 Comparison of 10-min inbound granularity level control
threshold of Tiantongyuan Station on Line 5 under two
control index values (data of April 15 2020)

Hi & 4 AT AR LG 50% B4 61 46 A A, AR I8
40 % 4% Tl P8 R (E TS5 B ) 47 0 I R g W) B o
R, AEAR g e I B 3 B 22 AN R ST 2
PURIZIEIR B S 52 R A0 vl 3F g W IR BEAY it %
WAL B R BB 723 ORI AR A 1 20% , it
b 7 R (S v e e B AT

3 #iF

RS T 56 50 7 3 803 1) ol 2 4% 7
AT B Al 3l e o L P A 8 el

(E#E 45 TT)
WU Chuanhui, QING Yun, WU Chen, et al. Design of on-line

D 0

detection system of the hard point of catenary for metro vehicle
[J]. China Measurement & Test, 2020, 46(1) : 77.

[5] S8, AxEuk. 2T LBP fl HOG Yesfeai & iy w51 42 32 iy
ST, BRAEBE, 2018, 29(5) : 68.

BIE Zhi, YU Zhibin. LBP and HOG decision fusion based high
speed train pantograph inspection[ J]. Electric Railway, 2018,
29(5): 68.

[6] BARMADA S, TUCCI M, MENCI M, et al. Clustering tech-
niques applied to a high-speed train pantograph-catenary subsys-
tem for electric arc detection and classification[ J ]. Proceedings
of the Institution of Mechanical Engineers, Part F; Journal of Rail
and Rapid Transit, 2016, 230(1) . 85.

[7] DE SAXE C, CEBON D. Measurement of articulation angle by

image template matching[ J]. Proceedings of the Institution of

- 50 -

et o325 1, AT AR R Sk b AT AR ) gt v % T A
LTS B 9 1) 50 30 P () 4 o o 2 Y L 2K Y
FNEATRIBAT AU 91 42085 B O 4 R AR, AT S
RS BT T HE sl 2D XU 1 55, DA A S 155 By
PEEOR T SR IR AR I AT K

FET 9 273 8 00 0E vl 2 U A T AL R X e
TR RE BER AR , AR SR 10 min Ay B4 il E o
S O e = Ea S DI = TS A 7% ol
TR ELAT S T, 7R 1 B 52 e v © R W] LR 2
FARNE . ARk o] B T 45 2K 2R &
T HTE S 5, AR S5 7 A A R 4 o
PR HERE IR (2 iz Jyiz BV A 4

S 3Lk

(1] VR ST 0 S8 22wl iR 55 e 0 1035 A8 038 1oy 1 1Ak
[D]. dtxt: desizgiksy:, 2015.
XU Xinyue. Calculation of station service capacity and adaptability
in urban rail transit[ D]. Beijing: Beijing Jiaotong University,
2015.

(2] Wi B. ST 9t S P 2% 3l 24 25 VAL 40 A B I i A 4 ol 24
WEIEID]. dba: dEREEE R, 2015,
YAO Xiangming. Theory and method of dynamic passenger flow
distribution and coordinated inflow control for urban rail transit
network[ D]. Beijing: Beijing Jiaotong University, 2015.

(3] NP ST PUIE S 2R W 22 v b IR A iRl WFsE [ D). b
AU LR R, 2018.
XIE Liping. Research on passenger flow control with multi-station
coordination in subway networks[ D]. Beijing: Beijing Jiaotong U-
niversity, 2018.

(Wk H191:2021 -01 -21)

e e N S S U i N U S e U S U S N S

Mechanical Engineers, Part D: Journal of Automobile Engineer-
ing, 2019, 233(14) . 3801.

[8] (LI, REE, M, 55 BT LabVIEW EMRAL 3G ZhE i

BRI R[], RS, 2018, 44(6) ; 95.
WU Chuanhui, WU Chen, YANG Heng, et al. The dynamic
stagger value detection method based on image processing technol-
ogy of LabVIEW [ J]. China Measurement & Test, 2018, 44
(6):95.

[9] HUANG S. Arc detection and recognition in pantograph-catenary
system based on convolutional neural network [ J]. Information
Sciences, 2019, 501 ; 363.

[10]  Xirv, Bifli, SREV. HTYiE R R 8 v X
ML BeFHoR S TA, 2019, 19(35) : 286.

LIU Zhong, CHEN Weihai, WU Xingming. Salient region detec-
tion based on objectness cue[ J]. Science Technology and Engi-

neering, 2019, 19(35) . 286.
(Yeh H 12020 - 10 -27)





