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Abstract [ Objective ] Improving the service level to the
passengers and ensuring safety are the core purpose of the facil-
ity layout and operation management of urban rail transit sta-
tion. To design the station facility scientifically, the basic char-
acteristics and patterns of the pedestrian following behavior
need to be studied. [ Method] Based on the pedestrian trajec-
tory, a description model of pedestrian following behavior and
its characteristic parameters are proposed, and a controllable

experiment is designed to simulate the pedestrian following be-
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havior in one way passage of the urban rail transit station. The
pedestrian following trajectory is extracted from the collected
video data, and the characteristics and patterns of the parame-
ters such as pedestrian following speed difference, time inter-
val, horizontal and longitudinal spacing are deeply analyzed
when the following behavior occurs. The effects of the four
factors i. e. pedestrian density, passage width, gender and fa-
miliarity to the environment on the pedestrian following behav-
ior are studied. [ Result & Conclusion] The lower the pedes-
trian density, the smaller the average following speed differ-
ence and the shorter the average following time distance. The
passage width has no significant effect on the following behav-
ior characteristic parameters. All the values of the characteristic
parameters of the opposite sex are larger than those of the same
sex. The values of the characteristic parameters of the pedestri-
ans who are not familiar with the environment are more discrete
than those familiar with the environment.

Key words urban rail transit; one-way passage; pedestrian
following behavior; characteristic parameter; characteristic a-

nalysis

I N2 A B AN 5 IR LR e, AT
SORZHE AT N RAT T B 36 H W R EAT AT (R
BEAT N GEBA T O LR AT A SCRRE LT IACE 47
N EE AR R BEHABAT A2 A O A, IR s
S A R BEA T e UL M AT NAT O, B TAT
N H B R R B4 0 Bt 5 BB A5 SR AT RE
A BRBETT 2 , By R AR B0 P G A7 00, L 2=
SRR T AR A

XEFAT NBRBEAT O, SCHR [ 2 ] 5 ST —Fp il i
Ay NERBERBE 1 J7 0 SCHR[ 3 ) R A AT 423, 71
Mr AT NBRBEFT 9 55 P 7 18 18 18 17 BE 1 =Z 18] 1 5%
Fo SCER[4 ] AT Nis sl g, 2045 1Tk
PP - B 500 , A S 94 Rt A 7Y g SEARL, LR



5 6

- NSRRI DG 2R A FEAS B {0 TS pR IR A 984T A
PREEAT R . WA 2 T AT A RO B 51T A
PRBETT A, SCHERLS T4 0 T —A~ f A R 22 3K 3
DA 35 A5 S Al ) BR B AR Y, I3 3 A DGR
BSOS UFRT AL 24k . SCHR[ 6 1 ST BR BT TR X228
FUX )i A T N 5 e, 8 7 A7 N 1 Y SR BEA T
B PO LAY S BT AT N R AT
REAAE R, SCHRLT | 2% B AR AR DL 32 BT 20 %
AT NSRBI AT N, 6 H R B AT A R
TR S ¢ T M Bk 4wl A7 N R B AT A, Sk
[ 8 ] X3 Z BRBEAT M I RRAE HEAT T AW AT I 5t
TERBEAT R S, DATR)AS  Ar BA IUR 4R LA f
Ber R EEh T B IR AT TR & IR BT T i
BB R 48 U GRS LB . SCRk 9 AR B%
SEHLRBE, S AT T Ak ARkl B AT A GE AT S IRBET T
SRFFAE, e SCERL 10 ] AT N BRBEA T R £ FA 7Y
HEE 7 =AM

FECAH B, K2 8 AH S BER ROW 7
WFFEAT NIRBEA T, o T 52 PR st /b B 80 Ak 2
A PRI, o R Bl AT Ay ik = B R T TOUR SRR PR 5
T NI BNk Ree T 28 Fom 1T AT il #2, A F
5% O UE BH 8 2ok 000 R SR A7 N AT B0 A 4 R i
AT A EAE B E T g senl 47 R, A
BT AT Nz sl 2z g BRBEAT 0y 3 IR A AL I 42 45
T FRAE PR BT T4 B FRRAE S50, BEF mT 45 9 B [n) 3 1A
AT NGEATIRYS , 45 6 AR 42 18 43 B B () S JE A 7
NERBEAT R e B AR SR A .
1 1T NRBEIT AR RER
1.1 ERFEITAENX

1T NIRFEAT R 2 48 FE — B I % BE IR T 47
NA LR B 04T H B0 ), R T R Az
0BT 0 161 P A A T N B BRS04 5% T, o372 HE 1
TR RE TR B, T R B ET O AT A GEAT AT
H o TEHBAR A 0 A X, — R BT R S AEAT A
AEAT B AZ HIF N ) HL k¥ S0 % A= il R T R Bl IR
FETEOLT AN Ty AR BR AT 2R 5 vh s 3 A O L AT
AR AHBIG , i 2 BIY SR BETT MR
TER 2 LR o
1.2 BREEITARIESH

PRPAT hy B o A B B R PE L B A R AT
A R A2 B BRI TR BE T AT A TRE BT AT
NG SR i 255 5 W) £14) /N 5 s ) i sf ] 4 5 1 Y

A 5

RS A S, P A O Wi A B e DU 2
/N o T BB T B R BE 12 B B AT R
JE 7 1] R RS =07 T A] B ER B AT O Y RIS
0, DRIMAR SOR TR B T 138 2 | R B B 5 (A 1) 1]
) (R P B 3 JRE 5 1k R A A O BR B AT S AR
1) BREEEAE 2 BT IR BT AGEATHL
B LA (5] K A7 B AR o DAy HE AL B, BB BEAT N i S
PREETT N J BRI v, KR BEIE 22 Av 4350008

Ve = \/('xi,j,lu-l _xi,j,k)z + (yi,j,k+l _yi,j,k)z
. Lijant —lijx
(1)
Av =, =V, (2)
s

5 5
X; ,k—%ﬁﬂﬁﬁﬁﬁj\ iVREETT N GO X AR R

o ,k—mﬁﬁﬁﬁA PBRBEAT A J B Y A A
CGEIERETT 1)) ;
PERBEAT N @ 72 k Wi 13U
, WY (L

2) PREERE RS WOERREEAT O S EREE T N AR
S d, 4

d,, = \/(xi,k _xj,k)z +(yi,k _yj‘k)z (3)

3) BRBERSEE  WOERBETT N @ HEREETT A AOER
BEIF I Ar Sy RN Sk #0828 sk ] — D 1o 1) ESF ] (8] g
A

Vik

At = — (4)

Vik
b D, i 15 j 2 G
4) BTSSR AT AT 7
E‘ﬂ‘?ﬁ@fﬁﬁﬂ%% ei,j,k ,ﬁ:
—Xijk

(5)

0,1 = arctanx
i,j,k+1

WORBEAT N @ SERBEAT N j B TT 0 A 0,

AT LR AT NGEAT 7 102 5 ks T— 2 Eﬂ
i,j = Oi,k _0,',1( (6)

H{h

0, —WERBEFT N i 7255 k WH)EAT T 1015

0, —IRBETT N j RS k WIEATT5 1A

5) B8 HhmIAlEE  JATEE SRR, 7k T i
S A vt B XN, AT ARG 8 R B d K

- 17 -



O mm NSz

isg

6 m, i R IR R 1 m' B B D, A
HhmIalEE D, Je& o M ER AT A Y B EARAE S 4L, o
VAIVSE

Dy =[x, x| (7)

D, = ‘yi,k _yj,k‘ (8)
2 T ARBET A&

B BT N BRBEAT O R 2 2 AT AR
SHBENEE=S S LN 2N WL R 78R 577 I RN
TR E PEHAL S F R RRUE IE IR PR U 5
T B R B B L R n) A 5 N ZH R
) AR B R PR BT R A s D SR A 45 R
W O K 5 | S bm IR BB B A5 . AR SC AT
N RIS A7 AP AR AE L 4 A
FRO0F B 1) G T AT N R B AT Sy M 0 S e LA, T
BT I 4 AR PR R 04 BRI A T AT R
SRR AEH I , 4SO b Ak 4 3l P L S 3 B S, X R
BEAT A I RAESHGAT et o0 B, T 5 B B A T
L

IR A2 56 25 0 A7 AR BEAT Sy 1 52 W A
RIATHETE . 25 52 M0 P 2R X I 1 1F 38 1 30 7K1
®1,

®1 BXMERINEHELZRBATER

Tab.1 Orthogonal experimental levels corresponding to
each influencing factor
AN S Sy
TTNBEREE/ (m2/ N) 3.7~5.6;2.2~ <3.7;1.4 ~ <2.2
WIE%E/m 2.73;2.00
il FERTS s 5B MR 2R s 2o
GBI P& AT

o b7 SCHiR [ 12 ] At o 3 A7 28 it AT AR 45 7K
T AT NBREE =5.6 m*/ AT e BV B8 B8 72 47
A A HAlAT AT e AE AT B AR, BRBEAT R &
HRERAR AR 47 N < 1.4 m?/ A 47 AFEAR
AbTFHEBA 455 AS HIF ADR A5, T8 A 0 B 9 Al O R
Biif7 k. LA B.C.D fR45 KSR o AR XA T N2
. VPRI TE 55 i AR B SEE 2. 73 m
(153 ~4 F147 AEAT) \2. 00 m (27T 2 F14T7 A
ELT) o
RIS AN R 1 7R, S B ) B, 0 T8 P
1$£0.8 m x0.8 m Hhufik, Ly A T A% i L4 He
PR . 32U X 20 m, Bl B A0 XK R 5
- 18 -

2024 &

m, %k (B5 0 TPLINK) A e 7 B 4 & 1 fr
3620 & AR SMI 2 G 2 BRI LR IE
REAE LN ) 5 B BRBEA T , JEAR A A8k 26 B A -
SeA i LR DO P A IR B AR IS 20 B 5
MR ASE I, BB K LB, LS A
PERGH X 7o TR R W 2 Fr7R o

! TN ,
:1 .60 1.60 1.60 160 ¥ 1.60 1.60 1.6Q
l LT S LT

2.73

25.00

1 XY AR Sk A i

Fig.1 Camera layout on test site

b) 2.2<p<3.7,
W=2.73 m

a) 1.4<p<2.2,
W=2.73 m

c) l.dsp<2.2,
W=2m
TE: p WATNERE B0 m?/ A W ONEE FEIE , B0 m,
K2 ok i

Fig.2 Part of the experimental process

d) BEABIGL,
W=2.73 m

3 EHIEREL

AR SO 4 BCR: FHABUARH AL A8 45 65 IR 410 40 41 44
By g B T RSP 22 85 003 B b v o 3 %
SLERBEAT R, 50 5 BN T BRI e 7 2] —
LHERBETT MG, AR L B 3% SR 000 46 A 7 N
FE A T 1) AR A AR IS S BB, BT RRRE
ZH, ARSCR A Tracker 38 ER A XHRFOT A
1B SHGHA TR JEBGE BR AN E 3 . T AR
P i A AR XE LRI A AT N, 233 P R 2
SR 0 IR S ) A, R AR R e S ) B AR B
BRI 2 R ZE R B BR AT 0 i , L0k
326 e BRBEAT A REA ] T AR ST, o A7
ANFREE3. T~ <5.6 M/ NKMUTHT 2.2~ <
3.7 M/ AT 144 4 1.4 ~ <2.2 m*/ N5
A 107 4~



RIS

K3 —4IREET T A RIES B R
Fig.3 A set of following behavior characteristic parameters extraction
S BR BT P RIORR P K, U U] S0 A 5 5 RS AN 2
BIELH BRBETT 0 RS E

4 BIESH

4.1 REEEEZE

P i R 2 P W T R i R A R —
AN BN BTN S A AR e P R B R 2 )N 1 B
TP NGEATRSE , MR W] g 22 X7 AU i A 4k
MR, AN FIAT N 25 B T A 1 1 e R R i 3k 2
AN,
4.1.1 FRESH

MG EER AT LA H

1) [R)— 38 38 9 B 45 1, A FRAT AN A B AE
PE AT N BE AR, BR B Ok R 7 X R 25 8N, AT
NBER 1.4~ <2.2 m*/ NI, BB T 2% 25% 43
PE A 0.011 m/s,75% S & 0. 036 m/s, F-
PRBEFE 254 0. 029 m/s; 4T NBRE N 2.2 ~ <3.7
m®/ NBF, BBt B 22 25% 43 AE & 0. 017 m/s,
75% 53 i B A2 0.049 m/s, F-F B Rl i 2224 0. 038
m/s; FT N R 3.7 ~ <5.6 m>/ NI, B 2
25% 4yifE S 0. 018 m/s,75% 43 {8 2 0. 060 m/
s, FHIIRBER B 22 0. 043 m/s, R2HWERR D
FVER I F T U B B A% 1 2 R AR R I SR e
AP 225 NI B A 25 B /N I R o ok
FEXTCWE XSRS

2) F—AF NHEEAMF(1.4~ <2.2m*/ ) F,
T T P8 2 5 ) R I R 2 ) R AN 2 G A
FEEESA 2.00 m B, FREE 22 25% S i fE & 0. 014
m/s,75% 53 {E & 0. 033 m/s, V- 35 B Pl 3 J3E 22 Oy
0.024 m/s; 3838 5B R 2. 73 m i, BR Bk 2%
25% S i{E S 0. 011 m/s,75% 43 fH Sz 0. 036 m/
s, -3 BB T RE 25 0. 029 m/s,,

3) AN AT N R RN I T R A, R Ak
PR i [ 5 R B S 1 1 ST S R 2 AR B R 2
TP TG 535 25 5 5 [k 2 () SF- 4y MR 3 2 G
WEES . RNARIALEH IR R 22 AR IR

®2 ETHRHEEEZNTATERZEZHERRE
Tab.2 Significance test of pedestrian density factors based

on following speed difference

TTAB R/ PR 22/ (m/s) % oy N
2 ER AT S
(m*/A) i FRE 2 P
1.4~<2.2 0.02856  0.02891 P>0.05
0.0608 W EME
2.2~<3.7 0.03843  0.033 33 2R
2.2~<3.7 0.03843  0.033 33 P>0.05
0.38197 KRFM
3.7~<5.6 0.04310  0.03691 Py
3.7~<5.6 0.04310  0.03691 P<0.05
0.016 36 4B &k
1.4~<2.2 0.02856  0.028 91 Py

T« R S S A 0 9 AL A 049 R 75 A 8 2 S0 7 15 P
g XL )P 24 5P S 1 ) B AR

4.1.2 3R ESH

ST N EE SRR 2R A7 N % B 5 52
AR RE DR 3R 0 1 1 IR R 25 R R &
mE 4 a) iR, 5 H 2% R 51 P28 6 1 R bl 3
ZEANIA] 2 P 7 BB ] 2 R R i S M | kR Bl
TR -1 o B 2 AR AT B I O T A A 3 22
S, HP R IS ) PR 2R X L TG I S R ) 5 L R
Bl PEAEAR SR B2 5 v 285 BE 2R T IR B 5 e 5
MR 25 s KR SR e 3 25 .
Bl 4 b) iR AT N R AR IR R 2 B BEA T &
Pk 3 22 T Wb 5 ), I A PR 2 AR AN ) % 2 o%
AR R 25 5 I B ) 2 5 AR A B X IR
R 22 AFTE D 55
4.2 FRPERTEE

SRR PR AT DA Ok R B R R 2 A A A gk
15, PR B S BERR /N, 38 3 58 K F AR, 0 R AT A5
it i A 5 R I S AR K

- 19 .



1T NEBE/(m?/ N)
022+ 1.4~<2.2 2.2~<3.7 3.7~<5.6
0.20F
0.18F #
0.16¢ #*
0.14f | a

=l
0T dnenzet

T RRL B KIS BB KRK B KBRS BRY KRK B KRS BB

S BRBESE BE 22/ (m/s)

P
a) ANFAT N R R
AR/ (m?/ )
040 14<22 20~<37 3.7~<5.6
033}
030t s
025} % £

P15 BRBEE BE 22/ (m/s)
o

0.15} E:“Ei

0.10} g

0.05} E E’ g

" WBIRE AREIE MR AWEMN AN A REGRE
W RFEE

b) RFEMATNEE IR AERER R
ol + BEESR.
4 ZHEEZW NIV R 24T

Fig.4 Box diagrams of average following speed difference

under the influence of multiple factors

4.2.1 FRZHH
MGETH AR LI

1) A7 N B RRAIG, PR RE A R r S 12 R Bl i P
N FTNEERE 1.4 ~ <2.2 m*/ ABt, BRBERT IE 25%
SHAESE 0.86 5,75% S i fH 2 1.20 s, V-3 s Bl T
BE A 1.05 s; 47 ABFJE2.2 ~ <3.7 m*/ AH}, BR Bt psf
B 25% A 2 0.97 5,75% At & 1. 54 s, -4
PRBERTH R 1.28 ;47 ABRE 3.7 ~ <5.6 m*/ A\HT,
BRI 25% S ifE2 1.19 5,75% 53 fifE= 1. 66
s, FYJERBERTIE N 1.46 s, 3T NEEHRE R E
PERG S0 2], N7 N5 B 25 AF T MR BE P BRI 7 A
WEER

2) UK [F)3E E PR AR W AT N AR A

.20 -

2024 F

£33 ETHREMENITAZERZREZELN
Tab.3 Significance test of pedestrian density factors based

on following time interval

Y14 HREf /s R -
) X HLE g R
(m*/ ) i bl P {H

l.4~<2.2  1.05 0.266 11 ¢ 330gg, P <0.05
10-3 A 2

2.2~<3.7 1.28 0.380 62 P
2.2~<3.7 1.28 0.380 62 P <0.05
0.00372 445k

3.7~5.6 1.46 0.429 52 Foy-)
P <0.05

3.7~5.6 3.659 06 x
il oy, 146 0.429 52 10-9 ﬁgéﬁ

It

At 38 T8 B 22 5 %o R i B ) 2 ) [ RO B 2
WA TR A 2 m i, BRBEREE 25% 43 qE 2 0. 78
$,75% S3fifESE 1.22 s, PR ERFEITEE S 1. 03 5558
YRR 2.73 m B, FREGAS IR 25% 7 B & 0. 86
$,75% S ifE S 1.20 s, SR BRFERTFE A 1. 05 s,
AN S AR RGBT, A G4 51 22 18] °F- 257 B2 it B
PRI 22 5, HLER R 5 4 MR BE & 34 8 S Pk i R
it PSP 470 DR T B B 2 5 4 B i 3 D [ P
TN A A8 T B 0 R O B A AN A A e
S
4.2.2 LZRENN

BT 22 TR 2 0 349 R Bt ) R R A
M, N5 a) s, £ [l —4%% B 20 T M AT A
S5 R i B PR TG S 2 R e, LA % R 2 i A I R
rh AT BE IS, 4 R B 5 A L I A A S 2 R T
B EEARZE R T BRI L R B BRI LT, BRBE 5 9k
PRBEH Ry SR 5 Lok R R L PR AR AR 2 2E R,
Bl S b) FR A7 N8 BEXT AR A 2 IR BE T T o A A=
i A BR B IS B TG 0 5 e, R AR E R &
BRI R E R
4.3 Z\[EIEEE

PPt e R v B R A S AR A A B0 B A R R
ANE AT ETR 25 ), 58547 AR EE— AR
FERIHEE

TE [] 38 18 B B2 SR F T GEIE SR 2.73 m)
ANTFAT N8 BE A g\ ) T B SR R0 % i £k an 14 6
a) iR, HATAHE 1.4 ~ <2.2 m*/ N A7 N
2.2~ <3.7 m/ AT NEE 3.7 ~ <5.6 m*/ A\
() 3 252w ) HE SR FRUB 38 i 4 2 U 1Y) 85% 43 {H
(151 cm . 182 ¢m 203 cm) 2RIk,



$£6 1

17 NEBE/(m?/ N)
22-<37

14-<22
32r -

3.0F »
i - |
2.6r 1

241 |
221
2.0
1.8}

1.6 3

1.4

Al

0.6

0.4
T RRE B LIRS RS KRL BRL KR BRY KRK B KRS BRB

531
a) fF N R

ST BRBEI (8] /s

[}
L 1=7

FTNERE/(m?/ N)
) 1.4~<2.2 2.2~<3.7 3.7~<5.6
#*
2.0 | ‘
1.8
@ L6r
=
£ 4t
&
oy
12t
B
1.0
0.8F
0.6
T AEEN AAEEN WERM RGN WERM AREERN
AT
b) 17 NEEE IR AER R R
S 5+ W FE R

KIS Z R T T2 B BE S FEAR 7Y 14
Fig.5 Box diagrams of average following time interval under

the influence of multiple factors

Al —AT N AT (AT N 1.4 ~ <2.2
m*/ ), N[l T8 T RE A A A 10 ] B SR AR %
AN 6 b) Fron . HaEiE S REAE T 2.00 m 12,73
m [ 2 2541 (] R BUIR H 2k ALY 85% 73
{E(163 cm 160 cm) PRI . Y[R —47 A%
JESRAER 0 18 v ) BR B A v AT NS RTIT AT A
PRAFAR X AR AE A O B 225 (8] R IE 4758 I 5 1 B G
WFERL o I 0B A, RE FR IV [R] I 22 TR — A
Wi BB 2 | 7 [F] — 47 A% BE 260 T, i 18
Ve, AT NAE 1 B FIT 7547 A LA I {8 i) o i 5
FENATE s W R e B BRBE AT 7 47, A7 AAE DN 17) 4
FERRAE A A RS

A 5

ST S S 100

261 L
ulFl4<22m/ N o
nlF22~<37m/N £ S0 15
WLF3T~<s6m/Nx ¢
18F s .
16 o S 160 &
14F i i &
§ 12} £ )
1ok q | 1440 &
8t Eali .
. P ;
0 FEERS - 420
4} ranur
2F 4.
i B 0
0 05 10 15 20 25 3.0
Al ) BE/m
a) RNFEATNE ST
16- agoeran 100
14k SIBERERN 273 m “;"'
QUBEFEREN 2.00m 180
121 oA
1 ; -
i J L 160 %
2 . =
S 6l L J40 &
bl Bk
4t I«
,,s 120
2+ * —
4
L O% 0
0 0.5 1.0 1.5 2.0 2.5
A1 A1 2E /m

b) AIR]iEIE SR A T
K16 A7 NG n) a]HE SR B3 2k
Fig.6 Cumulative frequency curve of pedestrian longitudinal

spacing
5 4iE

ARICEE G MR TR AT NIRRT A 4T T 5%
SE TP RIS AR, AT PR AR5 1 50 16] 3
1B AT =S )58 S BE I E A T AN R 2R AR T AT
R

1) A7 N BN, - 42 BR B 2 22 5 - 4 BR B
R R 88 /) 5 3 T B B BR B AT O RAE S RO B3
SN 5 5 1 ) R G B[R] 7 8 R B A AR 2 B0 A
R AR IF AR BB PRI RS B Y 2
RORRBERR . AEAT A7 BB B il 5 225 AT
NFEA 32 2y i 1 A 3 S fBUE 4 9 1 S AL L 3 A2
OIS B AR SCRIBT ST 45 R Ty B A Y 2 b i
Rt=%,

2) JRLEMT TR — A R AR AN R Bt AN [F) R A
AT ARUITRE , X8 A [ A7 % 23 A1 AN TR S A
A NBEATBRBEA T 9 Rk 20 A, b 4 kil 3 it 2
BRI S

S 3Lk

[1] TEKNOMO K. Application of microscopic pedestrian simulation
- 21 -



O WSSz 2
model[ J]. Transportation Research Part F: Traffic Psychology
and Behaviour, 2006, 9(1): 15

[2] FRUINJ J. Designing for pedestrians[ J]. Moving Sidewalks,
1970(1) .135.

[3] HOOGENDOORN S P, DAAMEN W. Pedestrian behavior at bot-
tlenecks[ J]. Transportation Science, 2005, 39(2) . 147

[4] LV W, FANG Z, WEI X, et al. Experiment and modelling for
pedestrian following behavior using velocity-headway relation[ ] ].
Procedia Engineering, 2013, 62 525.

[5] RIO K, WARREN W H. A data-driven model of pedestrian fol-
lowing and emergent crowd behavior[ C] // WEIDMANN U, KIR-
SCH U, SCHRECKENBERG M. Pedestrian and Evacuation Dy-
namics 2012. Cham: Springer, 2014 561-574.

(6] W, A, Wmfs, % ZEXUn i AR A 4
SR T]. EARIEA R (2R , 2019, 49(3) : 688.
CAO Ningbo, ZHAO Liying, QU Zhaowei, et al. Social force
model considering bi-direction pedestrian slipstreaming hehavior
[J]. Journal of Jilin University (Engineering and Technology E-
dition) , 2019, 49(3) ; 688.

(7] tohli, BRRE, BRBE. 5 IEAERE UL RE 2 BN A7 AR BEAT A Fedt
ARG B[], PrReEdR, 2019, 68(24) : 87.
YANG Can, CHEN Qun, CHEN Lu. Modeling and simulation of
following behaviors of pedestrians under limited visibility [ J ].
Acta Physica Sinica, 2019, 68(24) . 87.

[8] ’E”B\Eﬂi. B A2 3 e 7 BRBE AT S AR YU S 0 #r [ D] b

A Rt TR, 2018.

GONG Qingsheng. Identification and analysis of following behav-

ior state of rail transit passengers| D]. Beijing: Beijing University

2024 F

of Technology, 2018.

(9] EmHE SRTTHUEACHE 0l 517 AR TR R F Y
[D]. Jemt: Jemtzgia ke, 2019.

WANG Yujia. The research of pedestrian following behavior simu-
lation model in platform of urban rail transit station[ D]. Beijing:
Beijing Jiaotong University, 2019.

[10] YUAN Z, JIA H, LIAO M, et al. Simulation model of self-or-
ganizing pedestrian movement considering following behavior[ J].
Frontiers of Information Technology & Electronic Engineering,
2017, 18(8): 1142.

(11 #orw, Jr53, ite, S ST OUBUEUEIZ 3 i 3l i 8 22

AR AT NSSHAT ARSI R ST (1] SRl s i S &
¥, 2021, 43(8) . 119.
WEI Wanxu, FANG Yong, HU Hua, et al. Study on characteris-
tics extraction system of pedestrian traffic behavior for subway sta-
tions based on video data mining[ J]. Railway Transport and E-
conomy, 2021, 43(8) . 119.

[12] Transportation Research Board. Highway capacity manual 2000
[R]. Washington D C; National Research Council,2000.

RS B H#7.2021-12-29 5w B #0:2022-02-07 iRk B #7:2024-06-10
Received:2021-1229 Revised :2022-02-07 Published :2024-06-10
« B —AFE.F F, 390, fangyong87 @ tongji. edu. cn
WBAEAEH 14, 34%, huhual 979@ 126. com
- @©CR T ZGBAFR) 4 F Ak, FALFIR CC BY-NC-ND #
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license

AN SR n R U e W U L LI S U W L e U e e L e S e L L W W U U e e e e e S U W W e S U e W U e e e R e L S U W e W e U S U W W e R U R W R e e e W

(E#EE 15 7T)

(8] JEINI, FX. ML ER BT ESTEMRLI]. TR
INBRAZIE, 2001, 27(4) ; 32.
ZHOU Gang, WANG Wei. Research on passenger flow distribu-
tion method and algorithm of subway line[ J]. Guangdong High-
way Communications, 2001, 27(4) . 32.

(9] FLEEE, Zlkg. BRMER RN AUHUIE 3218 2 0 0 R Y AL
HOI]. YR TREREEA, 2008, 22(1) : 104
KONG Fanyu, LI Xianzhong. User equilibrium model and algo-
rithm for rail transit under elastic demand[ J]. Journal of Xi’ an
Polytechnic University, 2008, 22(1) : 104

[10] FFHu, B FETEIETE S OD B Iy Ak - HUuE % i
SYBCRRIBIGELT]. R A BAAR, 2000, 13(4) : 91.
GUO Xiucheng, LYU Shen. Study of URT's joint modal split as-
signment model on cooperative and competitive OD matrix [ J].
China Journal of Highway and Transport, 2000, 13(4): 91.

(11] fREwtE, BB, Wl BT 20 BAR 0k iy 18 52 3 ) 2% 25 0
SIAAETY R AR ()], BRI, 2009, 31(2): 110.
XU Ruihua, LUO Qin, GAO Peng. Passenger flow distribution
model and algorithm for urban rail transit network based on multi-

route choice[ J]. Journal of the China Railway Society, 2009, 31

« 22 .

(2): 110

[12] eAi, skEEEL, XVREE. ST H0E 28 & 5tis 2% i 2 7 i
FEll]. Zmisk ARG TRSEE, 2007, 7(6) : 85.
ZHAO Feng, ZHANG Xingchen, LIU Zhili. Modeling income
distribution of the auto fare collection system [ J]. Journal of
Transportation Systems Engineering and Information Technology,
2007, 7(6) : 85.

[13]  pOdefe, mise, BOE. JCEEH Ml Ui 52 i@ 18 2% 43
BAL R R[], B RRL 2240, 2009, 12(5) : 36.
SI Bingfeng, GAO Liang, MAO Baohua. Toll allocation model for
urban railway traffic system under condition of seamless exchange
[J]. Journal of Management Sciences in China, 2009, 12
(5): 36.

- MRS B #9:2021-11-28  15= B £7.:2024-02-01 e B #1:2024-06-10
Received :2021-11-28  Revised :2024-02-01  Published :2024-06-10
cHEE L RE, HA I, crtjgzx@ 126. com
- ©QR T Huill AR % Ak, KT CC BY-NC-ND Hist
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license



