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Abstract [ Objective] Re-coupling operation mode can ef-
fectively improve the matching degree between the passenger
flow and the transport capacity of urban rail transit, while it al-
so poses challenges to the formulation of the train stock utiliza-
tion plan. Therefore, it is necessary to conduct research on the

connection between the train stock and different marshalling
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train trips under this mode. [ Method] By analyzing the cha-
racteristics of urban rail transit train stock utilization under the
re-coupling operation mode and the connection situation of the
train stock during the transition period from peak to off-peak
passenger flow, aiming at minimizing the number of train stock
in use and the connection time cost, and ensuring the balance
of train stock utilization, relevant constraints such as the u-
niqueness of train service connection, the consistency of train
stock, maintenance plans, regular node connections, and con-
nection of coupled train service nodes are comprehensively con-
sidered. The MTSP ( multiple traveling salesman problem) is
introduced to construct an optimized train stock utilization mod-
el during the transition period from peak to off-peak passenger
flow in urban rail transit. Moreover, a MOFA ( multi-objective
firefly algorithm) based on MCS ( multiply cooperative strate-
gies) is designed. In the case study of a certain urban rail tran-
sit line with significant imbalance of passenger flow in different
periods, the feasibility and rationality of the above optimized
model are verified. [ Result & Conclusion] The optimized
train stock utilization scheme of urban rail transit under the re-
coupling operation mode can reasonably optimize the connec-
tion between different marshalling train trips and reduce the op-
eration costs for enterprises.

Key words urban rail transit; train; train stock utilization;

re-coupling operation mode
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Fig.1 Train trips connection diagram during the transition pe-

riod from peak to off-peak passenger flow
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Tab.2 Pareto scheme of train stock utilization

FHE O FIREE/] BEESRAT FRiE
1 31 36 340 1153.25
2 32 40 320 516.36
3 33 33 150 1 489. 17
4 34 33 940 915.59
5 35 40 140 689.13
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Fig.8 MOFA-MCS algorithm flow chart of train stock

utilization
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Tab.1 Timetable of partial trains

FPHT  WR WGRNZ ARG ARINA] SR

1002 Z, 07.00 Zy, 07.24 4 +4
1004 Z, 07.07 Zyy 0731 4+4
1020 Z, 08:00 Zy 08:24 4+4
1022 Z, 08:04 Zyo 0828 4 +4
1110 Z, 11.48 Zyo 12:12 4
1112 Z, 11:55 Zyo 12:19 4
1001 Zy 0702 Z, 07.27 4 +4
1003 Zy 0709 Z 07.34 4+4
1019 Zy 08.:02 Z 0827 4+4
1021 Zy 08:06 Z, 08:31 4+4
1109 Zy 11:50 Z, 12:15

1111 Zyy 11.57 A 12.22
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Fig.9 Train trip connection during the transition period from

peak to off-peak passenger flow in Scheme 2
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Tab.3 Comprehensive effect of different schemes

W EH 1 R

IR BB BN BIRIBAMEE AR
1 0 0.444 0.65 0.91
2 0.25 1.000 0 0.80
3 0.50 0 1.00 0.67
4 0.75 0.111 0.41 0.79
5 1.00 0.970 0.18 0.46
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and execution in Scheme 1

%5 FKR23
S,

Sio—t-

TR 147 /%% 13
#JK 24 IR 30

KL Jrge s SRR SE A T 7 T 1A

Fig. 11  Schematic diagram of coupled train trips connection

and execution in Scheme 5
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