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Fig.1 Sketch map of transfer waiting time between two lines with different headways
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Tab.1 Passenger flow at each transfer station during the coordination period

15 3 v 13 X A g & i i/ K 15 e v 15k X A& gl & i i K
A 1121 3350 C 3121 355
A 1122 340 C 3122 325
A 1221 820 C 3221 315
A 1222 3016 C 3222 385
A 2111 3470 D 1121 357
A 2112 859 D 1122 347
A 2211 3135 D 1221 390
A 2212 610 D 1222 312
B 1131 386 D 2111 610
B 1132 85 D 2112 385
B 1231 35 D 2211 358
B 1232 325 D 2212 391
B 3111 398 F 1131 3358
B 3112 356 F 1132 3530
B 3211 315 F 1231 3293
B 3212 3717 F 1232 3 945
C 2131 352 F 3111 3 545
C 2132 120 F 3112 3410
C 2231 360 F 3211 3791
C 2232 370 F 3212 3160
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Tab.2 Result of the transfer nodes importance
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Tab.3 Results of relative passenger flow distribution ratio and integrated importance of transfer relationship (top 16)

1 F 1232 1.000 0.731 9 F 1231 0.831 0.646
2 F 3211 0.960 0.711 10 F 3212 0.797 0.629
3 F 3111 0.896 0.679 11 A 2211 0.461 0.626
4 F 1132 0.892 0.677 12 A 1222 0.461 0.610
5 A 2111 0.877 0.669 13 B 3111 0.833 0.457
6 F 3112 0.861 0.661 14 B 1131 0.833 0.455
7 F 1131 0.848 0.654 15 B 3212 0.833 0.454
8 A 1121 0.846 0.653 16 B 3112 0.833 0.452
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Tab.4 Arrival time of first trains at transfer stations both under the original condition and optimization condition

BT 2R )7 1) AT etk Je BT v 2% % 77 18] AT e
A 1 5k b1r 10:02:51 10:00:30 C 354 14T 10:01:49 10:05:00
A 1 S&TFAT 10:02:44 10:02:00 C 3 5L TAT 10:01:42 10:01:45
A 25k b1y 10:01:44 10:04:45 D 1 54k b17 10:02:51 10:00:30
A 25T AT 10:01:01 10:04:00 D 1 S&TFAT 10:02:44 10:02:00
B 1 54 AT 10:01:54 10:04:30 D 25% IAT 10:02:44 10:03:45
B 1 517 10:03:44 10:03:00 D 25L&y 10:00:01 10:05:00
B 354 AT 10:03:49 10:01:00 F 1 5% AT 10:04:51 10:02:30
B 3L AT 10:05:42 10:05:45 F 1 54T 47 10:00:44 10:00:00
C 25k b1y 10:05:44 10:00:45 F 35k bty 10:05:49 10:03:00
C 25T AT 10:03:01 10:00:00 F 35T AT 10:03:42 10:03:45
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Tab.5 Comparison of transfer waiting time in the whole network both under the original and optimization condition

NG TINES e & i i/ K B 4 B ] /min -2 fi 42 18 1] /min
Pe A i 51 956 163 142 3.14
At fs 51956 142 879 2.75

etk - 20 263 0.39
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Stepwise Coordination Optimization of Urban Rail Transit Operation
Schedule Based on Importance of Transfer Nodes

Chen Qi',Zeng Cuifeng',Guo Ying?,Luo Qin®

(1. Operation Headquarter of Shenzhen Metro Group Co., Ltd.,Shenzhen 518040, China;
2. Shenzhen Urban Traffic Planning Center Co., Ltd.,Shenzhen 518060, China;
3. College of Urban Transportation and Logistics,Shenzhen Technology University ,Shenzhen 518118, China)

Abstract: In order to improve the overall network operation efficiency of urban rail transit and its service,an in-
dex which measures the integrated importance of transfer nodes is put forward. Based on this,a coordinated opti-
mization model and algorithm of network operation schedule are established with the consideration of passenger
demand. This model aims at reducing the passenger transfer waiting time and facilitating the transfer of passen-
gers in the transfer station. Finally,the proposed method and algorithm are applied in a real rail transit to vali-
date the effectiveness. The results show that after the coordination step by step,the average waiting time of the
whole network has been reduced by 12.42% ,saving 0.39 minutes for passengers. It proves that the model and al-
gorithm can effectively reduce passenger transfer waiting time,optimize the coordination of network operation
schedule ,and improve the transfer efficiency of the whole network.

Key words:urban rail transit; network operation schedule; importance of transfer nodes; stepwise coordination



