5% 46 B3 2
201842 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 46 No. 2
Feb. 2018

TEHE. 0253-374X(2018)02-0215-07

DOI:10.11908/j. issn. 0253-374x. 2018.02.011

B F i T KA k5 FE TR ER BT A

pUR: S s =

&, A

(RIPF R Wi 5308 TRE TN E SLRE, 1§ 201804)

BE: LU REEUR S R 38 H R A R ST s 22
R ERIERT E RPN R 5. TR R 5E MR
B2 H AR B AT LI SRR R B Bt [ 405 VB A 25 TR A IR
vk B , LI TR S RAT I (] S/ B AREESL T B4
MRIREAL, S 230 % £ 4 ol i 2098 5 1 20 5 shaS LRI
KRB LOIBIES R KN TRE 5B RF R, 5H
T 75 A HL TR T R P B T AR B TR A TR B ARA TN 1.

KR, WHHECHE; FIEER; FRFK: RIEE,;
T & Hi A 7 st
FES28S . U231, 92 SCEAFRARAD: A

Train Coordinated Adjustment Method for
Operation Delay of Urban Rail Transit Meeting
Passenger Flow Demand

LIU Fengbo, XU Ruihua, JIANG Zhibin

(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract: To transport passengers as soon as possible, a
coordinated adjustment method for preceding trains of the
delayed train was developed for urban rail transit system.
Based on the interaction between train capacity and passenger
demand, operational constraints and the adjustment time
constraints, an integer programming model was established to
minimize total passenger travel time with consideration of the
in-vehicle and on -platform passengers. A combined dynamic
programming algorithm of time selection of multiple trains at
multiple stations was designed to solve this model. The
numerical results show that the proposed model and algorithm
are effective and the method yields the minimal passenger
travel time than the other methods.

Key words: urban rail transit; train delay; passenger

demand; cooperative adjustment; passenger travel time

ks H . 2017—-06—07

M FRIE B 5 T S SR s, Sl T 23 A8
RATEAEE W E B A RIS AT B E LB, —
B B A GRIR AR . KB RS K
HETMIEREE . #5] 4 K LR, 5K E f 3T
RESHAGEARK IR ERBUE RS HET
W, TR A A 4 e 2 e MR, XTI, PR A RS
BB BB AT A T Ik DA B RE R 1 1) (Y 2 4
BE MRS AT, I RPUWRE IEFH BT, BRTZ BN
B R EAR TR AT R AR E T, 7
ShAstE . 2RISR 55 5 R AT FETE 2 A 2.
A I, FER T M5 228 47 PR R A AL R 7 i — A AR

HIEAHE RGN BT —E R 5T
B RBILURITR B R 2 R USRI E I 5 1 E
%0 Bon, g W& MRED TELS F TR
B ) #5 /N A B 4% » Schachtebeck 455 % B IE 1R T #7
YA PR A, AR E T R BN T RIE T T
B AR, NI & A H & 4 2255 4 TR B [l A 5 |
AR AR L B E . 10 Niu &1 ik BB T80
B, UB/IMETR B A5 2 SR AN B AR, IR &
BT E ALY, Sato 25050 DLy /MR 22 )5 42 1
FIARE S H b5 454 B8R 50 e R Ok 0 42 R
B & 18 4 e S5 15 6B, B ST FE R BT LA R IR,
Kliewer %5158 i 5 1] J B 187 20 1) 9% 7% 45 15 B [0 9
BN TE A A TR B R B9 G322, B T3 HGE
BB TR AT RN, 0 LT AT 1 55 1R
MEAERRAE , 155 Zoia TR B R I L B AR TN iR 5
e EA BRI 22, KPR AN X HET
WL TR B AR PR &8 B i, BT
B E R R . FRE S AT IR E S
] B /N B AR, 3 M TR B 0 22 A
M G B T IR s , £ 8% R AT 4 Al R g 1, B
Ao EatREd K, RS ERENKERE LT

HSWE . HRE B RBAEE (6147321005 PR FREART I & 5 L TH & (2212017023905 b3 i Bh = HOR T 5L BT IR B

(16DZ120802)

F—EE: R 1990—) , 40, LA, FEBTHRIT W ASCEEHMK] FE . E-mail: 6{b@tongji, edu, en
WIRAEE : BAH(1963—), B, 8U8R, BLAESIW, TF L, T sl HA AL, E-mail: rhxu@tongji. edu. cn



216 [ 5F K 2% % A KRB %

46 %

B EJSE . Yin S50 5 XT8N T H0F R 225 L3817
PR RV AT SR B T R/ N e B SE RIS B L HH AT I
151 741 RE Y5 T 76 B RE AL ML S AR L B3 B I (A B S 0L
R LAPOE AR B, (B R E R TR TS
L. TTREMGAE 15 I TE IR TE BRI 1R B2 K 38 AT 42
A R I, 1 A i L EL A A ) SR (B e/
Bt EAL AT

DROECAS SCAR 45 1) 8 S PR 3R 58, LIS AR BE h 5%
T KL A, 5 J8E T 1 B 2 e AU
BT PR B FEIE LR T 5 4 B[R] (1 %) PR B AR AL )
R, A AR R RURISTE , DUV B B % .

1 AR

W BB B S 4B AT B R — R R 2
B RAGTEE, B T B R NP xR, 3 Ko |
PI DL A P BRI A 18 S N R, B A J)
216 RS A, B EERE. © Ko AR
B, AN R 25 B B B BE N SRR @ BT
Ria 18y E B 1 IR T R AT 55
LIFATHN 22 S R IR A R AR AR A
1.1 EEENX

kT BB S T — M A P AR IRGE B B D7 1 )
FN 535058 1T, — B, BIHR SE RS 4 K H s 8251 4
7 4 B HE R 3 HEBR 5 7 BEAE % H0AT » ZE BRI 5]
JE 5y R BB HIAR G 42 L e R iafy. dni 1 BT
ASFNE i+1 Tk j— 1 REVIIRIER , RA N
shINTEIE N O s, 3E0R K A 420 5 J7 B9 90 4%t BL“ 3
7RG, H R RRRIK L 22 48] i “ HEBL” . ELE FE 1R
THBRIE 203347 B ALE P 78] .

S| | =1 i il

A T
175 71777
s
N/

FURIE R R B IR

—

.

~.,
|
—

1 TRBERATHERAEREE
Fig.1 Sketch of the coordinated adjustment method
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Fig.2 The effect of train adjustment on passenger flow
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Fig.3 Illustration of train adjustment method using a combined dynamic programming algorithm
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