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Optimization of intercity railway train operation plan
based on passenger flow deviation coefficient

DENG Zihuan, HU Hua, LIU Zhigang
(School of Urban Rail Transit, Shanghai University of Engineering Science, Shanghai 201600, China)

[ Abstract] Passenger flow and the growth period of passenger flow of the intercity railway will change with time, so it is
necessary to evaluate and optimize the existing operation plan based on the actual passenger flow on a regular or irregular basis. The
thesis proposes the definition and calculation method of passenger flow deviation coefficient, which is used to evaluate the matching
degree between the operation plan and the actual passenger flow. On this basis, the thesis established an optimization model for
intercity railway operation plan by minimizing passenger travel time and minimizing enterprise operating costs, and designs a specific
genetic algorithm to solve the problem. Finally, an example of an intercity railway line is used to verify the effectiveness of the
model and algorithm. The research results can provide a basis for the periodic evaluation and optimization of the development plan of
the intercity railway in the growth period of passenger flow in China.
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Tab. 1 Table of model parameters and variable
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Fig. 1 Intercity railway line diagram
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Fig. 2 Algorithm convergence curve
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Tab. 3 Table of model parameter table

G ZEFp A B C
R, T/ % km 150 150 150
s E Mg/ (km - h7h) 250 250 250
{5k BsF 8] /min 3 3 3
K VIN 600 600 600
I g 2 0.8 0.8 0.8
JES - yN ST 0 0.8 1
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Tab. 4 Table of original passenger flow OD
vt g5 1 2 3 4 5 6 7
0 1795 2143 2861 1354 1443 5604
— 0 403 2053 874 903 2309
0 1228 153 187 649
— — — 0 756 1269 3033
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Tab. 5 Table of current intercity operation plan
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1-7
1—4—7
1—-5—7
1—-2—4—7
1—3—4—7

1—4—5-7

1—4—6—7
1-2—4—5-7
1—2—4—6—7

1-3—-5—6—7
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Tab. 6 Table of actual passenger flow OD

s 1 2 3 4 5 6 7
1 0 1913 2378 3939 1352 1781 6319
2 — 0 417 2095 759 854 2411
3 — — 0 896 149 179 677
4 — — — 0 966 1157 2520
5 — — — — 0 523 929
6 — — — — — 0 1708
7 — — — — — — 0
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Tab. 7 Table of importance coefficient of each OD point pair

Evhigis 1 2 3 4 5 6 7

1 0 0.06 0.07 0.12 004 005 0.19
2 - 0 001 0.06 002 003 0.07
3 - - 0 0.03 0.01 0.01 0.02
4 - - - 0 0.03  0.03  0.07
5 - - - - - 0.02  0.03
6 - - - - - - 0.05
7 - - - - - - 0
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Tab. 8 Table of deviation coefficients between OD pairs %

Evitws 1 2 3 4 5 6 7
1 0 6.57 1097 37.68 -0.18 23.42 12.76
2 — 0 336 2.05 -13.16 -5.43 4.42
3 — — 0 -27.04 -2.61 -428 431
4 — — — 0 27.78 -8.83 -16.91
5 — — — — 0 1.36  64.37
6 — — — — — 0 24.40
7 — — 0
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