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Abstract: Considering the requirement of certain service
frequency of high-speed railway stations and trains, a
collaborative optimization mixed integer programming

model of train diagram generation and compression, and

Wik H T : 2023-05-04
FATH . EEE A LZITRI(2021YFB1600100)

H—AEE . m AR AR, FEEE S kS AU . E-mail: 2210720@tongji. edu. cn
O A O, T R O 1 R A S YA

WAEEE B

E-mail: tengjing@tongji. edu. cn

a two-stage solution algorithm were proposed, taking the
shortest train diagram drawing time and total train
running time as the optimization objective. First, the
benchmarking train schedule was fixed, the train stopping
scheme, overrunning scheme, and track utilization
scheme were solved, and the initial train diagram was
generated. Then, without changing the above three
schemes, the unnecessary redundant time was reduced,
the train services were moved forward, and the
compressed train diagram was obtained. Taking the
Beijing-Shanghai high-speed railway as an example, the
numerical experiment shows that the two-stage solution
algorithm can reduce the complexity of determining the
running relationship between the two trains, realizing the
fast and effective solution of the model on a large-scale

data.

Keywords: high-speed railway; station and train service
frequency; train diagram generation and compression;

two-stage

e [ ey I BT T LR R A B AR K, 2R
A S AR AT AP R 7 JE IR AT, s
ANBERR B R AR, 8 X ) AL J (R 2 57
Faa AT BT A . B Gl 245 SR 5
FAE vl TR G AT R OLA , A H T 5 A ik 55
1) AL aE i BE T, AEARILAR AT B BB Aas A7
RERSIE I S PRAT oK o

WEA X BT R BRI A AT IR T 2R
BTAEu T 5 S s T R S IR o .
BRI B A5t T S TR IR T I 1) A

RETT

> RAN S

=

5



264 RPN X R ) 953 %
SRIGEE N ZERIALAT SR (A2 G LBt A1 il i AR SCAU N ZR B E 0 A B £ B8 0 e, 4 4 25

IRAEBIESE T 38 T B e BRI ) a5 AT R R
HASR O R . Chen 55" LUFS 3k LA e /M
ik B A AL R R Ry H b eR R, A A5 0l 5 5 2 AL b
PEAASIY . 245 45 A A SO YA AR Lk
MBI, I3 1 BERLAC AL Sk P T A i T 58 . A
R A5 DL BB ) B R A A F AR A 30 A £
I RAACKER . X T A 4aa A7 R AR e, BRI
SCAES Meng S5 BETHRLMS B H AR st SR Al 305K i
s A7 EIRE R ER SR A AR B 51 42 if %0 3% . Tian
AR ST BE T I s IS i AR MR RO AR . 1
/NI AR O AR B RO T R
BT A LR G U AE IR R R % . 5K
T FH A5 e (52t 5 58 5 N 200 3R A 9 B AL L A A5
B, Zhang % ER I T RSN G ITAT A5G MRS
w7 S 55 G s AT PR AR . Wang S8 1y
HERBOR IR , iz St 03 30€ ok . Jiang
SR A5 7 SR ANB G s A T b TR ARG A AR A
Niu 55 G E SN 450 T 58 M — R SO )
BEHY , SCHRL7-13 ]38 W) ) 2% JE A 4284, AN [ 3
FESN AR, i AR5 KR A5 X TR
AT ARG, B AL 4R I T 8 4B T 1R Y
e ik, O UICA06 Jrik 48 H T et
ZIFRAES eI . e TR TS
Bis A7 P TUARI 18] B9 TR 45 07 35 , N 91 4Las AT iy
Jrik g R it A STk [15-18 [ 8% 1
G ZEAT R RISl o ) I

i ARG R RS A Is AT IR AR S TR AR — R Y
PREURIAORT K A7k, T LB b it DR RE T A1
55 MR 55 K- PR B Tl . AN SCH R A D7 3 B T
A M AR ) SRR RRESR A i 2, AT A5 I 8] 1 A
HARBH) G 203, S 90 4 A 1] 2 ol 12 P 1 ke
T IR R AT T P B B 4H

1 [EEER

PRI — 2% R AR O IF I X 4, an i 1 TR, 4
R 250 4 R RX A A0 v ] sl A A 2R | 4 2k AR
oy A TA KB . T IR 22 AL iR S5, 4k
i B IFAT PR SR B 81 4 A AT 510 4 RS 471 4
FRFFo) 44590 e R DR, A B ZEia 1 T B A A B
20 DIIRSS Y s Kl o = s SR Al . a5 4
SEGN B AT R BB G o, B 2R LIRSS
WR BTN F IR TAF SRR Al A, i 45 5 v H] i
1555 7 2R S 5, BB 2 — o R 1 4 0
PR NS BB T R A o BRATA ZE T LA
FRATEE A 4 . N T ARIE 3 5] A5 vl K 34 e
LB AR RS B AR TP A A R AR A X B
{18 5% 3l 5t R 6 R A OG R TRl RS ZE 1Y
A1) 2 S B0t T B — R BB KT, 5 TR 4%
AL B S B AER R AN (4 51 G gk
HAZES

KEBA | KEB o KBC |, KED
I T 1 1
i L3 il i
fezi A s T e WD ARAEE T AR
o ik
psn iz @ o o  -© P ®

wis i @—o—@—o——@— -
Wi @—o—o—@———o—@— -

o o @
o o —@

it (@) heeass @ bisk @ik o R

Bl #MRMNSREE

Fig. 1 Diagram of research object
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Tab. 4 Optimization calculation index of Beijing South Railway Station to Shanghai Hongqiao Railway

Station in the 1:9 scheme
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EERK/h HoR/5) ik /5 o7 FH A ] JiRAT ] it 7Rt a] (CET/¢ 30 s
3 4 27 8h 18 min 59 s 4h23min23s 5h53min40s 10.7 61
4 5 36 9h18 min51s 4h23min 23 s 5h57min 24 s 10.8 72
5 6 45 10h 16 min 29 s 4h23min23s 5h57min57s 10.6 106
6 7 54 11h14min3s 4h23min23s 5h 57 min 56 s 10. 6 109
7 8 63 12h9min 50 s 4h23min33s 5h 59 min 56 s 10.6 107
8 9 72 13h8min 23 s 4h23min25s 6h0min 30s 10.7 231
9 10 81 14h2min 27 s 4h23min 26 s 5h59min0s 10.7 141
10 11 90 15h4 min 26 s 4h23min23s 5h58min52 s 10.7 346
11 12 99 16 h2min 28 s 4h23min42s 6h1min27s 10.6 306
12 13 102 16 h30 min45 s 4h23min38s 5h57min42s 10.7 274
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Tab. 5 Optimization calculation index of Beijing South Railway Station to Shanghai Hongqgiao Railway

Station in the 1:10 scheme
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3 4 30 8h24min2l's 4h23min23s 5h53min 17 s 10.4 177
4 5 40 9h22min44s 4h23min27s 5h54min23s 10.5 354
5 6 50 10h24min9s 4h23min25s 5h56min2s 10.6 424
6 7 60 11h22min24s 4h23min23's 5h56 min51's 10.6 346
7 8 70 12h 22 min 2s 4h23min23s 6h2min1ls 10.7 357
8 9 80 13h 24 min40's 4h23min23s 6h1lmin7s 10.6 594
9 10 90 14h 23 min 56 s 4h23min23s 5h59min 14 s 10.5 866
10 11 100 15h23min7s 4h23min23's 6h0min33s 10.5 1176
11 12 110 16h 21 min 19 4h23min23s 6h0min54s 10.5 1437
12 13 113 16 h46 min 23 s 4h23min23s 6h2min36s 10.8 1043
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Tab. 6 Comparison of calculation indexes of ordinary trains between actual train diagram and solving train

diagram
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