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Metro Station AFC Gates Based on Passenger
Preference on Queue Selection

ZHANG Chenyu, HUANG Qingxia, QIANG Shengjie
Abstract To better increase passenger transport efficiency on
metro station platform, it is necessary to analyze the passing ca-
pacity of urban rail transit AFC gates. For this purpose, passen-
gers are categorized in terms of different characteristics on the
basis of distinguishing passing capacity influencing factors. Sec-
ondly, considering the peak hour coefficient and queue selection
preference of passenger entry, the calculation formula of actual
AFC gate passing capacity is proposed. Finally, practical case
analysis of three different types of stations on Nanchang Metro
Line 1 is carried out. Average service time per person of the a-
bove station AFC gate is fitted by using MATLAB and thus dis-
tribution pattern and actual passing capacity is obtained.

Key words metro station; passenger characteristics; queue
selection preference; AFC gate passing capacity
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Tab.1 Criteria of factors influencing passenger’s passing

ability
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Fig. 1 Paths of passengers passing through different AFC gates

with selection preference
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Tab.2 Composition of passenger types at AFC entry-exit

gates at three types of stations %
Tk AR XU 3k GRS
el MG HEE el RN
ARG 28.7 30.9  48.7 10.8 4.3 24.0
hEERG 74 84 32 1.4 32 2.8
Tty ARGk 2.2 33 0.6 0.6 0.3 0.7

BAERMSE 0 33 06 0 0 0

/N 38.3 45.9 53.1 12.8 7.8 27.5

PR 397 325 39.0  73.6 632 548
HREFEARSG 110 175 26 28 73 83

INEL AR 22 08 06 20 19 21
EFEARRG 59 33 06 13 07 07

INH 58.8 541 428 797 731 659
PR 15 0 32 61 72 35

PR 0.1 0 0.6 0.8 7.8 3.5
KL BAFEAGk 0.1 0 0 0.5 4.0 0
EERRE 0 0 0 0.2 0.1 0
0

/N 1.7 3.8 7.6  19.1 7.0

ARG W GE T Z2 P25 R % A 3h
5 5 I BILINT 14732 il 55 15 [8], InAU THR0 A shs
SEIRHLAYF-2 IR 55 I ), Ak 3 s

®3 3 MAREBF L H IR RANE AR FHRSEE

Tab.3 Average service time per person of AFC entry-exit

gates at three types of stations s/ NI
A XA vl B PGl

RERT sEdh b BEME s BERS s
PEAEBGE 540 498 298 243 231 439
C hHAEARBGE 772 644 5.69 445 632 648
i EAF Gk 6.12 543 363 9.65 540 537
EEARAE 0 629 533 0 0 5.37
REAEBGE 570 520 3.04 337 357 437
ARG 780 6.87 532 599  6.67 6.60
QL BAEMAL 540 557 450 643 643 447
AERBGG 7.83 779 743 1022 11.02 4.13
REAER%G 6.00 0 385 727 171 4.84
R RIG 7.43 0 1077 791 1082 773
K8 ARG 5.63 0 0 9.12 1078 0
BAERRL 0 0 0 1232 11.82 0

TE R R SR ALK AS [+ 3R 2 2500 1) 51 X AR 55 ik 1) 40 i BB 446
J N Ry 6.061 s/ AYK, \—1F H3 ok 5.623 s/ AR, ML
e HE N 3.270 s/ AU, BUHE 3 H 3l oy 4.050 s/ YK, 7 5 P

HEE R 5.102 s/ AYK, 7 BV H 3l 4.899 s/ AR .

- 164 -

H1EC(4) (F(S) DU o e/ N 28 A 2 75
WOnT LIAS 21 3 RO [ 2R 20 4230 [ SlAG 2 I B S P i
FTREFI 7050 N -

3 600
C, iy =CF="—x1.4=832 ( Ak/h)

6.061
3 600
CIXX%;&:CF:mxlzzl 322 (}\Yi’\/h)
3 600 ‘

K vl il 22 G Ak 5 1 Bl s SR IR B T 1) 2
B, B IR R & e B A7 R, WO g b A Sl AR S
ML THES) N -

Cy s = Cr s =1 322%0.94=1242 ( AWK/
h)

() B AT AAS 21 3 FhoA [R]85 4l H el A S A
SRS SR LS PR AT RE S 208

3 600 ‘

Cl,/\—’m‘H-;:CF:75'623X1'4:898 ( AI/h)
3 600
C, yun =CF= x1.4=1 245 R/h
1 s 4.050 (AN/h)
3 600
awn =CF = x1.4=1 02 Ve h
Ci wrpmm =C 4.899 029 ( A¥k/h)

R A S A A Bl R S R ATLAS 25 R ofe 2 3 1 i
T[]0, (EAR 8 B0 7 R A ke B, M o A SR B B A
SERPLERIEAT 20 K E R E LA — IR R, i)
SIAPTEZRECKH 19/20, 13500 B shke 52 AL bR
WATRE I AN 4 s .

x4 BHIREEVERBITEEN
Tab.4 Actual throughput capacity of an AFC gate

ALSE PR FTRE S/ (A¥K/h)

S R Lk 4R
i AR KPS T e
ELST AN IN—AF vk 832 854
HAR Rk vl 1242 1183

BRERAR A R B VEIN 989 978

2.2 BmREENGANIREHESHIE
BEXTLL L 3 ANl i 42 3 ) SR S R ML)
NS5 B, iz H MATLAB 804, 36 EU T 4 B
oA I 2 B A AR B A K A L
ARG AT, X Fr AR 2 A B 7 7 pR AL A, 227 T
AHRE LA 2, W Rl 2~ (&1 4 B o AE R [ 12 25
SFITHI(SSE) M nl e 228 (R-square ) 4114 5 7o
WL R S P v LUAS S0 i 3
6z S5 PRI AL AR N YR R 55 BsF TR A D JS AT 7R 43 A7 5 BUHS
R AN R N e = Nt R R B L SRl < Rl 7



0.7

\ S B A
oa fi
w0 0-5] o
w04 \ B R A
0.2
0.1
. Y 4 N

0 2 4 6 8 10 12
B N IR R 55 B (8] /s
a) J\— 18w i3k i AL
0.7y I
\ o SE R B AT
o3/ =1
205 AN
B]0.4r o A RS A
550_2
01 %\\
‘ NS N
0 2 6 8 10 12

B2 \—R bt ol A Shie S ALK 55 1 18] 23 A

Fig. 2

4
B NIRIR S B [ /s
b) J\—1E ik 3k i AL

Bayi Guan Station

0.7p

\ — SERRHCHR S A
us\ R
205 TR
§04 \é%ﬁx. o BRA SR 43 A
27 0.3 {
0.2
0.1 %K\;
O0 2 4 6 8 10 12
15 N YR 25 1 1)/
a) KU B k3 17 WL
07 e SERRHHE 5 A
g b
203 TERAR
%04 /fa\-“WNMﬁm
0.3 :
= 0.2
% :?{- \&_
0 2 0 12

B3 XUl B v (1 Sl 5 W BIL R 55 i 8] 20 A1

4 6 8
BN 55 I 18]/
b) XUHE ik Y ik i AL

Service time distribution of AFC entry-exit gates at

077 o SRR A
o =
....... A 1
w0 = AN
04 o~ AR
¥ 0.3} f 5
0.2 g E
W 4 6 8 10 12
B N AR MR 55 58 1) /s
a) B & 74 3k 1 AL
07, )
0.6 e SRR AR S A
: i
] U o i i
%04 ----- #gﬁﬁ
¥ 0.3 o AT IR AT
£,
ol A\
0% 2 4 6 8 10 12
B NIK RS 16 [ /s
b) FF & 7 UG H b AL

P4 B 5P bt ik 1 Sl S ) AL A AR IR 55 1 8] 43 A1
Fig.4 Service time distribution of AFC entry-exit gates at

Nanchang West Station

LN LLIRSINN & i 1 9 N S i R SN P g
BB S A 2R 4w A Sl e S AL R IR 55
P a] i A FR) 3 A1 RN GE— o

Zi LTk e R Xt A sh A S HLIE 1T RE
SRR, ELANIR) Ty B8 58 37 1) 42 3t 3 25 14 Bt AN AH
Al PR BRI % 18wl 1) 420l , 5 R AT 2 1o
R AR it £, il it A S SR W ALY
I TV, S AT BE 1 s 7 B A ol 5 1 10
B RO ZE R 07 He/, AR IR S e,
i H SRS ALY I [ B, A S S AL
MATRE SRR . DRI, FEBIFFE A [ 6 0 M B
i F SRS AL AT RE ) i, BELE A IR AR R
(s SO i R B, AR ) BB A o B, AN BE—
EME o

Fig. 3  Service time distribution of AFC entry-exit gates at 3 %iﬁ
Shuanggang Station RSO R T 1SR 3 AR R KA
x5 BERERSHFHEBAIRZEANEBARRERSHEMUSER
Tab.5 Fitting results of service time per passenger of AFC entry-exit gates at each type of station

woen  ewelk N S W RIS Eenh R

new e S LTS owmn oy

R
B BRSO gur oo owms  omio  oswo

- 165 -



BRA vl A Sk SRR LB E AT RE D 2B AT T R 2014(6) ;106

*ﬁ' ,JfFé* ILH T*HJ\T EI/‘J THA IE%% EI i /%a: ILH , 361\/8 ﬂﬂ[{ ZH]ANG Yi. Stud}[f (]m Z];timizing Lllsage (;i)tl;r(n;t)iles();n urban
S il transit stations[ J]. inese Railways,201 :1
TRy 5, Lt i A 5 -
FIS D5 s Mff'ﬂm AT " LSy e g, B Sl AR R L
/N GB 50157—2013( gk iH L3 ) "JPE?QA A 1L [7]. HbEr. JLEssim ke Se224% ,2011(6) - 28.
Z2{H 1 800 A/h, H .U vk [ B3 5 /N T H 3 e AL WANG Zijia, CHEN Feng, LUO Cheng. Optimization of fare
WISBATRE J1o AN SCHF 5T T 2% 38 ooF W B0 A R A m] gate layout in rail transit station[ J]. Journal of Beijing Jiaotong
- Universiy, 2011(6):25.
[6] AIELLO G, ENEA M, GALANTE G. A multi-objective ap-
%%Eﬁﬁ proach to facility layout problem by genetic search algorithm and
Electre method[ J]. Robotics and Computer Integrated Manu-
[ 1] %4/\ hﬁmﬁ[&.xﬁilﬁg/}mtﬁ?i %H&%Wﬁﬁﬂ’]%ﬁéﬁﬁﬁ facturing,2006(22) .447.
[DJ. dbst: LAt e, 2009. (7] e SITBIE 5 4 o 1% 4 47 A6 ) DU L MR SE [ D]
LI Sanbing. Study on the relationship of passenger flow and JEE . bR A 2012,

service facilities in urban rail transit station[ D]. Beijing: Bei- ZHAI Xiangrong. Research on matching of carrying capacity of

jing Jiaotong University ,2009.
[2] U EEMR, HELL. RER AN IC R IF A S IR ALE AT

facilities for urban rail transit station[ D]. Beijing :Beijing Jiao-

tong University,2012.

AL FIFAZZRABIZLR) ,2010(1) :85. (8] FMUAR. ST S 4 T M B G VB3 5 ML
WU Jiaorong, FENG lJiandong, YE Jianhong. Capacity analysis WS D], WS ViR Ac A2 2014,

of magnetic card and contactless IC card automatic fare gate in SUN Jidong. Study on distribution law of passenger arrival of

railway stations[ J]. Journal of Tongji University ( Natural Sci-

ence) ,2010( 1) :85.

passenger service facilities in urban rail transit station [ D ].
Chengdu ; Southwest Jiaotong University ,2014.
21 WRTARGMTRBRAERD]. SR GRS (o] T S0 bR, L H T L B GErb
B, 2010. [T]. AL sCmagE, 2013(9) - 83.
CHANG Dan. Quantified study of microscopic pedestrian be- ZHOU Guanyu,MO Ni, YANG Lu. On fare gate settings at sta-

havior parameters in subway[ D]. Beijing: Beijing Jiaotong U- tion halls of Beijing metro [ J]. Urban Mass Transit, 2013

niversity,2010. (9):83.

[4] . WRTTHLE S % S BLE AR LRSS 1), TP Bk U F 1. 2021-01-12)

(E#£5 161 17)

[5] S0, DR ITAZ, 55, i 28 5 4% 00 103 e 4 L ) 2 978 26 [ 8] B2FE. IHEELIPLIN A A AT R G BUR 2B S i e UF R
BOE T [T]. R (A AP R, 2003 [D]. dbxtdes Tk k+%,2005 .
(10) :1401. ZHAO Huixia. Theoretical analysis and experimental study on
CHAI Qinhu, MA Guoyuan, JIANG Yi, et al. Thermodynamic heat pump system with flash-tank coupled with scroll compressor
analyses of scroll refrigeration system with economizer[ J |. Jour- [ D]. Beijing; Beijing University of Technology,2005.
nal of Tsinghua University ( Science & Technology ), 2003 [9] ZZFR, 5k M, £ K, 55 N A IE RGBT Sk 56 wF 5T
(10) . 1401. [J]. ¥ 52595,2018(5) ;42.

[6] BEIZ, ZRA WIREHILAETHRENREIIEI]. Hl LUO Rongbang, ZHANG Peng, WANG Fei, et al. Design and

¥ ,2002(1) 1 27. experimental study on flash tank heat pump system[ J |. Refrige-

MA Guoyuan, YANG Qisen. Experimental research on scroll ration and Air-conditioning,2018(5) :42.
compressor with economizer for heat pump[ J]. Journal of Re- [10] Brig. KREENEERESWRERIT SBR[ D]. A
frigeration,2002( 1) :27. M2 FE T 2R B, 2016.

[7] Do, SEE. WIEEG LN & 2% 2 50 v R a9 #5402 B CHEN Hao. Performance evaluation and design of heat pump air
[J]. ViR ,2006(9) :15. conditioning for electric bus[ D ]. Zhengzhou; Zhongyuan Uni-
ZHAO Huixia, MA Guoyuan. Performance simulation on econ- versity of Technology,2016.
omizer system coupled with scroll compressor [ J ]. Fluid Ma- (ks H 1 :2019-11-13)

chinery,2006(9) : 15.

- 166 -





