2022 22 22 ISSN 1671—1815
2022 22(22): 09797 -08 Science Technology and Engineering CN 11—4688/T

J. 2022 22(22): 97979804.
Wang Yuqing Zha Weixiong Wan Ping. Coordinated optimization of train operation adjustment and arrival departure-track operation J .

Science Technology and Engineering 2022 22(22) : 9797-9804.

1 1 2% 1

(L 330013; 2. 330013)

o

’ ’ ’ 1

U292. 4; A

Coordinated Optimization of Train Operation Adjustment
and Arrival Departure-track Operation
WANG Yu-ging' ZHA Wei=xiong' > WAN Ping'

( 1. School of Transportation Engineering East China Jiaotong University Nanchang 330013  China;

2. Institute of Transportation and Economics East China Jiaotong University Nanchang 330013 China)

Abstract  Affected by various uncertain factors during train operation the train may deviate from the planned operation plan and
interfere with the operation of station arrival departure track. Aiming at the optimization problem of cooperation between train operation
adjustment and arrival departure track operation taking into account the constraints of train operation adjustment and arrival departure
track operation a mixed integer linear optimization model was established and the stratified sequencing pigeon-inspired optimization
algorithm suitable for solving the model was designed. The example analysis shows that the model can not only adjust the train operation
plan but also obtain a satisfactory application scheme of arrival departure track and the stratified sequencing pigeon-inspired optimiza—
tion algorithm can quickly solve the objective function of minimizing the total weighted arrival departure delay and the occupation cost of
arrival departure track.
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3 30 min 9.10 11 2
3 8 8 Table 2 Train timetable of the second delay case algorithm
after adjusting
72 min Z, 144,
9 10 11
15:25 15:29 15:33
81.4% 4 ! 15:31 15:35 15:39
15:55 15:59 16:03
394 min 2 15:55 15:59 16:03
16:25 16:29 16:37
7.3% 5 4 . 16:25 16:29 16:37
17:03 17:10 17:18
Z, 71 4 17:09 17:16 17:24
17:36 17:42 17:50
: 17:36 17:42 17:50
19:29 18:37 18:45
° 6 18:35 18:42 18:50
1 3

Table 1 Train timetable of the first delay case algorithm Table 3 Train timetable of the third delay case algorithm

after adjusting after adjusting

5 6 7 8 9 10 11
| 14:10 14: 14 14:20 : 14:30 15:10 15:20 15:30
14:17 14:21 14:28 14:38 15:16 15:26 15:36
s 14:53 14:57 15:06 5 15:16 15:43 15:53 16:03
14:53 14:57 15:06 15:16 15:43 15:53 16: 03
5 15:41 15:48 15:58 5 16: 41 16:17 16:27 16:37
15:41 15:48 15:58 16:53 16:17 16:27 16:37
. 16:34 16: 44 16:54 . 17:33 17:02 17:10 17:18
16: 42 16:52 17:01 17:40 17: 08 17:16 17:24
s 17:08 17:18 17:28 5 18:03 17:36 17:42 17:50
17:16 17:26 17:36 ; 18:08 17:36 17:42 17:50
. 18:02 18:12 18:22 . 18:54 18:29 18:37 18:45
18:10 18:20 18:30 19:02 18:35 18:42 18:50
4

Table 4 Train timetable of three delay cases algorithm after adjusting

13:05 13:12 13:19 13:26 14:10 14:14 14:20 14:30 15:25 15:29 15:33

13:11 13:18 13:25 13:32 14:17 14:21 14:28 14:38 15:31 15:35 15:39

2 13:32 13:39 13:46 13:53 14:53 14:57 15:06 15:16 15:55 15:59 16:03
13:58 14:05 14:12 14:19 15:41 15:48 15:58 16:37 16:41 16:45 16:49
’ 13:58 14: 05 14:12 14:19 15:41 15:48 15:58 16:53 16:41 16:45 16:49
14:28 14:35 14:42 14:49 16:34 16:44 16:54 17:33 17:19 17:23 17:27
! 14:34 14: 41 14:48 14:55 16:42 16:52 17:01 17:40 17:25 17:29 17:33
14:45 14:52 14:59 15:06 17:08 17:18 17:28 18:03 17:46 17:50 17:54
: 14:45 14:52 14:59 15:06 17:16 17:26 17:36 18:08 17: 46 17:50 17:54
¢ 15:11 15:18 15:25 15:32 18:02 18:12 18:22 18:54 18:29 18:37 18:45

15:17 15:26 15:31 15:38 18:10 18:20 18:30 19:02 18:35 18:42 18:50
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5
Table 5 Table of change of arrival and departure line operation scheme under different late conditions
7, Z,
5.6 6 1 1 2 71 71
9.10.11 10 1 1 2 71 71
8 71 71
6 1 1 2, 10
5.6.8.9.10.11 71 71
1 1 2
2 Z, 3 Z,
Fig.2 Convergence curve of Z, algorithm in the second Fig.3 Convergence curve of Z, algorithm in the second
case of delay case of delay

6

Table 6 The results of immune ant colony algorithm and SSPIO algorithm were compared under different delay conditions

Z 1%
10 56 50 56 4 56 —
15 107 50 107 4 214 —
30 388 70 72 5 144 81.4
55 425 70 394 5 512 7.3
Zl Z2
2 3 o
6 o 2 6
4 o
o 15
50
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