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Bus Scheduling Optimization Model of
Function-integrated Depot with Weaving

CHEN lJian-kai, XIAO Liang, QIN Peng, HE Jia-1i, LIU Qian, YANG Yu-qian

(Shenzhen Urban Transport Planning Center Ltd, Shenzhen 518021, Guangdong, China)

Abstract: Bus scheduling plays a key role on the operation of the stereoscopic and function-integrated depot
(SFID or stereoscopic bus depot, SBD). Being different from previous bus scheduling, bus scheduling for SBD
needs to determine the parking location, departure time, and driving path. This study focuses on the SBD bus
scheduling considering the attributes of buses like departure in the morning and return at night. The condition of
vehicle interweaving is also considered in the analysis. An optimization model is developed to solve the bus
scheduling scheme based on the integer programming, and the weaving times between buses are set as the
objectives of the model. The results indicate that there are two modes of bus scheduling for the SBD: the mode that
dispatches buses at the same floor, and the mode that dispatches buses at different floors. The different- floor
dispatching mode performs better than the same-floor dispatching mode. The interweaving condition is the double-
overlapping of route space and out time. The case study was also conducted to verify the accuracy of the results
and the feasibility of the proposed method.

Keywords: urban traffic; scheduling model; stereoscopic bus depot; integer programming; scheduling mode;
same-floor dispatching; different-floor dispatching
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Fig. 1  Dispatching route of the second floor of FID
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Fig. 2 Dispatching route of the third floor of FID
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Table 1 Basic data of bus of FID
W P R B 42 R 1 2 3 4 5 6 7 8 9 10
LR 6 8 5 8 4 5 6 7 5 6

1% 06:20:20 06:21:30 06:20:50 06:21:10 06:20:00 06:22:40 06:22:10 06:21:50 06:22:20 06:20:10
2% 06:25:20 06:25:30 06:25:50 06:26:10 06:27:00 06:27:40 06:27:10 06:25:50 06:27:20 06:26:10
3% 06:30:20 06:29:30 06:30:50 06:31:10 06:38:00 06:32:40 06:32:10 06:29:50 06:33:30 06:32:10
BT 4% 06:35:20 06:33:30 06:35:50 06:36:10 06:48:00 06:38:20 06:37:10 06:33:50 06:39:30 06:38:10

Highf ) SZE 06:42:10 06:37:30 06:40:50 06:41:10

6% 06:50:10 06:42:50 06:45:20
72 06:47:50 06:49:20
87 06:52:50 06:53:20

06:45:20 06:43:10 06:37:50 06:45:30 06:44:10
06:50:10 06:42:50 06:50:10
06:47:50

k2 HEEARSH
Table 2 Parameter value of model
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Table 3  Parking space number of bus under mode of dispatching in different floors
LA 1 2 3 4 5 6 7 8 9 10
1 % 1 21 41 61 81 101 115 34 56 15
2 E 2 22 42 62 82 102 116 35 57 16
3E 3 23 43 63 83 103 117 36 58 17
4 % 4 24 44 64 84 104 118 37 59 18
5% 5 25 45 65 105 119 38 60 19
6 % 6 26 66 120 39 20
7% 27 67 40
8 % 28 68
x4 RESRAEEXTEGZERREME
Table 4  Bus—parking time of bus under mode of dispatching in different floors
LG
447 75 1 2 3 4 5 6 7 8 9 10

1 £ 06:18:50 06:19:3 06:17:25 06:16:48 06:14:40 06:16:22 06:15:47 06:19:20 06:18:47 06:18:35
2 £ 06:23:48 06:23:0 06:22:22 06:21:45 06:21:37 06:21:20 06:20:44 06:23:17 06:23:44 06:24:32
3 % 06:28:45 06:26:57 06:27:20 06:26:42 06:32:34 06:26:17 06:25:41 06:27:14 06:29:51 06:30:29
4 % 06:33:42 06:30:54 06:32:17 06:31:39 06:42:31 06:31:54 06:30:38 06:31:11 06:35:48 06:36:26
06:38:48 06:36:35 06:35:8 06:41:45 06:42:23

5 & 06:40:29 06:34:51 06:37:14 06:36:36

6 & 06:48:23 06:40:5 06:40:40 06:43:32 06:40:3 06:48:17
7 & 06:45:3 06:44:40 06:45:0
8 % 06:50:3 06:48:38
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