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Optimal Train Operating Scheme Based on Intercity
Railway Passenger Flow Dynamic Assignment
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Abstract: In order to rationally indicate the selection of different train ranks by
passengers, and according to the train operation characters, the trains and the passengers
were classified. Then, the passenger flow reserve rate was defined. After then, a passenger
flow dynamic assignment model was established, with which the forecasted passenger flow
assignment among the different train ranks of a operation scheme and the process of the
forecasted passenger using the other transit ways instead of trains could be indicated . To
get the train departure time and the generalized cost of the forecast passenger flow, a
minimum train interval time was defined .Finally , based on the model, the objective function
and its constraint conditions formed the optimal model for the train operate scheme. An

example of Guangging intercity railway was given to examine the model’s effectiveness

Wi BHI: 2015-05-22,
TEZ BT THE (1989 , 53, BUEK, HI A, VU NGRS K 2438 IS i 5 W T e e W E Tk .

81



Key words:

bi-objective programming model;

=

e W R P S

2016 4F

01
NG R AN AN S =

Intercity railway; passenger flow dynamic allocation;
different ranks of trains

1

.2
ol I 2K B A 20 B RO < N I A TR ST A N

KRR, # 2020 4

PR §FIE I P R

WA MR TE P IEkRE R R LI ) ANk
[ A% B R T T8 T DL A PR i B L QYL =AU BRVL =

train operating scheme
PR A B B2 B Bh AS 4 EL AR BY
ik

oK e DY A DY A

B B Bk B U 2R 3L e A AR,
SN = AN bR DI 2508 AR Gt , A R P ] v 3 Ak % 1

BTG R Br PR 238 R G . TIEH I b

i JRIRRE
B B iR 5 T AT 77 S8 vk X s I T IR 2T S R OR

i<j, ie[ln-1, je[2n]. k={X,Y,Z} %

AR IR R B IS I S RN R DT AT T IS AR X AR
LIRS & SSELPC I K e

F, TFAT U7 BT A R T 5 4T AT

PO IR HIR A G Y SO I R 54—k
B2, 5207 6. 2o e A s P {8 H HiAE

RETTAT T S0, E GG T b Bk % e Tk, {HL 5 U T

¢ IR Z 3k B 208 T e
3l 6] P FO0I 25 5k P = py, 5 g, oS ¢ S ZIZE0 55 1 ok
FIER oSl 2 [ () Bk s py, AR FRAE AR R b4
M 7E i Y A5 A 2 R N E TR TR ik Y 55 s
i LA AR 2 RO N AR s py, AR ORER py A
Py LA G . R AT A, KU A py, Wik e
DU BT AR S 10 7 S T vh R iR B A5 AR I TE) RO AT O % Xo Yo Z SASGINANLE, pl iR Y. Z WALy
e A 1) 5 T A DAME A SR AT . DRI, AN SCHE AT WU ) , . )
HIFN4,  py Rkl Z 2804, g
RAFEAE L, SIANIRBR R a2 FOA Y,
58 HH 5 0 WU K 0 A I 20 A 0, dd 37 T A B
VBN AW IS 42T AT J7 AR R .
1 PRI R B E R ZE 8 =R
AR
1.1 WS ERISHEE X

&~ & o1l

it

S5 2 W A S AN IS AT IR R 7 1 B AE R, AT

3 Sk i) 2 1 7 0 A A 9 AR I L AR

TR S T2 07 SR . rf 2 0-1 A8 e, $fi 1 o5
¢ I ZTFAT 14 ke S5 9090 420 43 0 0 () IR 4 3ty H
0 Fo ¢ N ZIARTFAT k 25909 42 5RIFAT W0 ASHE 4234k i

GO . st =1 R kS R AL 2R 4

O 75 9 ik S I I) 43 A o 2 pe s T b s B R

(¥ 30 7 2k e 720 9 26 P AT 5 58, Rk ok, LR I e 7%

B4 T AT 5 % XA 2 i, B 25 TTAT 5 %6 5 %

i ) LB A o DRI 25 S Bh A 4 WO T T

TAERE— TFAT J7 5 I AS [ 45 5 8 4 2 11 4 150 A0 75000

IR R B A A58 7 AR X AR AR 4 LI

o SR 2 L TIUI T CH 1 ) B T B s ) X

s =0RIR k E YN TEACLTED § A0 o SR BR R W 3
AHEE, SRk B T 5 it ek by S B B A i AH A%

16 (1) 52 5 e 22 i ik P = pl, o pl 2R TN 25 W 7 AN )

A MRV SETTRE AL,
P

¢ I 2 AR T Al R0 DA [R]) A5 2R A A 1 A B
H i 9 30 25 23 WO B8 i 38 IR g 35 2 R P AV 346
I ARSI B U WO T AR I R B ] SR )T B

TTAT I S5 4 2 18] 43 e B it 2R B He A 22 38 77 30U

t
FHARAGEEY L AR R 7 5 THT I AR 5 A, A0 B0 0l 3 K 2
KA R BN AT

I 2 A3l ¢ ANty 2 TR R S B afe 2R S i d . AL

2 sl
k

HMERI o ASSORE 5N 70 0 B A7 5, el i 57 B R R 2
82

B i h 2 43 T AR 28 4
k ko k
L gsi 'S
X
Py =Ty

1
2>

X-p;f 3)

p[,}',z _’Z]-};[P[j}-,,"'gl(l_’?,i{)P;fJ

4>




i T s Bk 2 Ui ) 2 03 S 1 41 45 0T AT T SRALAR 2 )k

E i E 2%

v =i P+ (1= )epy + &) (5
TR t W 2 2 AN BETFAT — IR % 4 4= T
FRQE ALY k SERIVFEAE i« j RIS 40 ) A
AHESET 1. TR TEGB)S (4) (SRS
P4AE MITFEG)S (@) O)EIR ¢ INZUTRPI LR, i F
J TV AEAN [R) 45 2 2 4 18] (R B 28 43 L A o 2R i F i
FEISSRE R, HE AW AR efse i 0y R4 o

1.3 FIEIRE R ZRE TN

HUZEFFAT I 200 J 1 TR AT O3 ZE KA i S0 () i o5, A
S AN 1) B 42 A /S R AT TR R IS 8] 1 — 2= 0% 24 dee /s
V51 5 B 8, Ak 22 A [R] BF & 114 4t /) T) [ s 8] 44 3% 271 4 45
RIIBATIN AL . WK, 8 2P B/ [a] b 1) Ta) Y
(14 75 L 4 5 ATl AR T AT 4 2F O BLAZE JT 47 I 200 L g
A2 A e /)N [] i B ] K 2 B %)) o B AR A5 A de /) TR] g I
7] A J2 I} Z) e 22 FeVF IFAT — 4 ik %5 5 4, ABAETTAT 7
FEAE AR SR AR BT A TR B, TR (3 (4)
(5) WA T 349 S 42 B 22 FFAT e i T, 75 LA oy 9%
VAR, PR, TR AN A U T (6 IR R A 2R ) SRk
2 45 58 DR B 25 AT 5 S /0N ) o B ) K 1) 220 38 T AT
—H TS . R Br A8 B 2k W 3 TR] 1R R 2% IR 5 Ok
P:pff’; &, RN 1 I 20 TFAT HU A 2 AT 141 I %)

TeZE I I B A7, I T2 W 0 1) Logit AL A4 ™
SOk RS AR . T

Py =Py (6)

e k| ok k0
Py = €4 (l'zrytjpijt + Diigy P
%

1.4 EESEEBRIR

C1D R T 25 L B8 I 7R 2% 18 41 28 B 38 2% A 2R
AR IR 21, Y94 8 22 06 e I 2 o 5

(2) Wk iz Ly BB G0, IRV TTIRL
S U 1 IR B S A, OF HAN S S 2 8 4
i 5 4 AR U

(3) ACAHSFITAT T BB mia L& =, Hiz
AT A

2 BETERINSSENMERSZEITIT

TT R AR A

WU AL B AT R BA R 5 G 1l
S HRERTIE A i 6 P SA R R o Y
L e 25 75 2K 1R S4T30 B2 2 2 A 3
P R I SR, MR B RFIEE LU
22 AP 18 B AR ) R SRR S DA
SRR 0 5 S U AT 7 K
2.1 BEREH
201 Bk T ML S KAk

WL 9 B0 S BN C, o LR [ AT
B g 11 e 25 1 7 SRR (K A A

n

n-1 m B —
¢, =23 >, (piteite) (8)

i=1 j=i+l t=1
K, p, RoORGwii 5 j Z RIS,
EF Ve OES AT
C, ZZZ}’IIL,(ZS[I(C‘:( +d1nc§J 9

k t=1 i=1
S, L by dy, SRR kB A

AT PN I BBk i S LR
T, BRERESTIENL AN C e KA AT IR N

5 T i ) B

m R NEHRIZE K, min.

maxC, =C, - C, 10>
2.1.2 RN ) S d A b
Tilg 2 AE 3B AT 3 R T 1R IS ) 9 R Xk T B R
KAV ARG L, B4 i 35 AT BE 5 271 4 55 2 RN 2k
BEISAAR DG ik e A k T B A ek S ek [A) 9 FE D
min Tzzzn:iid—;;; 11D
K i=l j=i t=1 V
Kb, d, FoRGeuhii 5 j 2 MR v RO E iR
il IR TR AR N I ke S5 2R B 421 240 3B AT IR L .
NI A Vo, R 2R AT A A
C=T-V.,
W HARITFE(10) . (AT LS R oaRm—A HAx
TR, AR AL 2y Wk A A AR
max C=C,-C,.-C, (125

83



AZ I IE fan T AR 545 AR 2016 4F 1
2.2 AREH Fz 1 T EWBRERES A E OD FiRE (AN)
Tab.1 The passengers’ 0D table of Guangzhou-Qingyuan
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