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Abstract: The section running time of trains is a core fundamental parameter for formulating train
working diagrams of high speed railways. In view of the defect that the section running time calculated
by traditional static formulas and simulation methods has a large deviation from actual values, a
Seq2seq encoder-decoder model was constructed by means of data fitting with the LSTM network.
The encoder was used to learn the features of operating data and generate context vectors; meanwhile,
combined with the attention mechanism and dynamic teacher forcing, line condition parameters
were taken as the input of the decoder to improve the applicability of the model on different high
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speed railway lines. The model was trained using the operation test data of the Beijing—Shanghai

High Speed Railway, and the calculation and verification of the section running time of trains were

conducted with the Beijing—Guangzhou High Speed Railway as a case. Furthermore, the results

were compared with existing traction calculation methods and actual test measurements. The results

show that the average accuracy of the additional time for starting and stopping obtained by simulation

calculation is 96.21%, and the average accuracy of the pure section running time is 97.67%. This proves

that the method has strong applicability and can provide theoretical and technical means for optimizing

the setting of section running time for high speed railway trains across the entire railway network.
Keywords: Seq2seq Model; LSTM Network; Attention Mechanism; Teacher Forcing; Operation Test
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Tabh.2  Simulation calculation results for starting and
stopping of through trains
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Fig.15  Simulated v-s curve for train starting on Beijing—Guangzhou
High Speed Railway
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Fig.16  Simulated v-s curve for train stopping on Beijing—Guangzhou
High Speed Railway
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Tab.3  Comparison of simulation calculation and actual values of additional time for starting and stopping of upward trains on
Beijing—Guangzhou High Speed Railway

1= ZEBE e 4y R Iy
Kl Sl 25| LA BdRIKsh  BdRIRsh i E SBRAE s 25| LA BdRIKsh BRIk E
VA HERER/% D5 EAADs HERIZE 1% VA W% PiEfESs W%

LA 183 150.2 82.08 186 98.36 — — — — —

ISE¥ S 172 156.9 91.22 170 98.84 158 162.8 96.96 159 99.37

AR 187 165.9 88.72 189 98.93 113 96.6 85.53 105 92.90
SR 167 146.7 87.84 173 96.41 — — — — —

BN 2R — — — — — 152 118.7 78.10 156 97.37
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Tab.4  Comparison of simulation calculation and actual values of additional time for starting and stopping of downward trains on
Beijing—Guangzhou High Speed Railway
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Fig.17  Error distribution of additional time for starting and stopping
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Tab.5 Comparison of simulation calculation and actual values of pure section running time for upward trains on Beijing—Guangzhou High Speed Railway

X [A] S E/s AP ESNTE R R/%  BARIREh A BRI S EER R %
G HAR—HHR AR 627 618 98.57 620 98.88
B AR—IR & 7R 549 543 98.91 543 98.91
T 5 AR —re i 7 689 622 90.32 723 95.06
HE I —ARIE 461 480 95.68 480 95.88
ARFE—IEENY 452 490 91.46 416 92.03
IEENS—E MR 452 439 97.13 461 98.00
EMBR—HER 648 632 97.65 650 99.69
PER—1RKIR 256 250 98.01 260 98.44
HKIR—rm WG 7R 328 321 98.02 332 98.78
FRIBE R—CMN AR 221 218 98.64 224 98.64
BN IR—FEZ R 538 421 78.29 503 93.49
R —Ab vy 604 685 86.46 586 97.02
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Tab.6  Comparison of simulation calculation and actual values of pure section running time for downward trains on Beijing—Guangzhou High Speed Railway
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Fig.18  Error distribution of pure section running time
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