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Optimization of Responsive Community Transit Scheduling Considering Demand
OD and Level
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Abstract: In order to improve the adaptability of community transit to the spatial and temporal distribution
fluctuation of passengers’ travel, and to reduce their waiting time and walking time, a new type of responsive
community transit service is put forward. The optimization method of traffic scheduling for responsive
community transit is studied. High-density pick-up and drop-off alternative stations are set up in the
community, and travelers” demands are divided into 3 levels based on their application’s chronological order.
Then, considering passengers’ different demand ODs and levels, the transit scheduling is optimized, which
could not only satisfy the demand of passengers’ individual OD but also avoid their second waiting. The two-
phase traffic scheduling optimization model for responsive community transit is established to achieve the
minimum of empty-loading rate, passenger average dissatisfaction rate and operating mileage with many
constraints, such as different travel demands, seating capacity and passenger served time window. The static
scheduling optimization (stage 1) solves the optimization model for the travel reservation demand received

before departure, and determines the reservation demand and driving route that this shift vehicle needs to
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respond to. The dynamic scheduling optimization (stage 2) hinges on the result of stage 1. For the dynamic

reservation demands received after the departure of this shift, it considers the application time of dynamic

reservation demand, determines the dynamic reservation demand that this shift needs to respond to and adjust

the driving route. By a case study of Wentai Line community transit in Shanghai, the efficiency of scheduling

optimization method is verified, the OD of travel demand is matched, and both static and dynamic models are

used to respond to different demand levels. The case optimization effect reached 37. 68%.

Key words : urban traffic; traffic scheduling optimization; two-phase model; responsive community transit;

demand OD; demand level
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Fig.1 Responsive community transit operation based on demand OD
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Fig. 2 Flowchart of demand responsive community
transit scheduling
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Tab.2 Static demand point (stage 1) time window information
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1 LA — —

2 T 6:33—6:42 6:33—6:42
3 T, 25 6:36—6:42 6:36—6:42
4 k% 6:35—6:40 6:33—6:42
5 L% 6:30—6:35 6:28—6:37
6 F%E 6:30—6:35 6:28—6:37
7 7% 6:35—6:40 6:33—6:42
8 L% 6:31—6:36 6:29—6:38
9 F%E 6:30—6:35 6:28—6:37
10 7% 6:33—6:38 6:31—6:40
11 % 6:30—6:35 6:28—6:37
12 % 6:34—6:39 6:32—6:41
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Tab.3 Demand OD information in stage 1
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Tab. 4 The shortest route distance between demand stations in stage 1
=y =y
1 2 3 4 5 6 7 8 9 10 11 12

1 0 2.05 3.4 2.51 0.99 1.27 2.95 1.72 1.04 1.97 1.27 2.28
2 2.05 0 1.36 0.47 1. 14 0.9 0.9 0.71 1. 15 0.78 1. 11 0.23
3 3.4 1.36 0 0. 89 2.45 2.18 0.52 1. 81 2.43 1.67 2.41 1. 15
4 2.51 0.47 0.89 0 1.57 1.3 0.49 0.98 1. 56 0.92 1.57 0. 31
5 0.99 1. 14 2.45 1.57 0 0.28 2.04 0.73 0.1 0.99 0.9 1.38
6 1.27 0.9 2.18 1.3 0.28 0 1.77 0. 46 0.26 0.72 0.94 1.13
7 2.95 0.9 0.52 0. 49 2.04 1.77 0 1.47 2.03 1.39 1.91 0.67
8 1.72 0.71 1.81 0.98 0.73 0. 46 1.47 0 0.67 0.27 1.27 0.91
9 1. 04 1. 15 2.43 1. 56 0.1 0.26 2.03 0.67 0 0.92 0.99 1.39
10 1.97 0.78 1.67 0.92 0.99 0.72 1.39 0.27 0.92 0 1.52 0.93
11 1.27 1. 11 2.41 1.57 0.9 0.94 1.91 1.27 0.99 1.52 0 1.28

12 2.28 0.23 1.15 0.31 1.38 1.13 0. 67 0.91 1.39 0.93 1.28 0
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Fig. 7 Static scheduling route (stage 1)
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Fig. 8 Dynamic scheduling route (stage 2)
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Tab.6 Demand OD information in stage 2

s 13 14 15 16 17 18
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Tab.7 The shortest route distance between demand stations in stage 2
B
R
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 0 2.05 3.4 2,51 0.9 1.27 295 1.72 1.04 1.97 1.27 2.28 0.69 0.61 1.42 2.14 2.72 2.86
2 2.05 0 1.36 0.47 1.14 0.9 0.9 0.71 1.15 0.78 1.11 0.23 1.73 1.44 0.67 0.48 0.75 0.83
3 3.4 1.36 0 0.89 2.45 218 0.52 1.81 2.43 1.67 2.41 1.15 3.08 2.8 1.98 1.34 0.92 0.55
4 2.51 0.47 0.8 0 1.57 1.3 0.49 0.98 1.56 0.92 1.57 0.31 2.2 1.9 1.1 0.54 0.56 0.36
5 0.99 1.14 2,45 1.57 O 0.28 2.04 0.73 0.1 0.99 0.9 1.38 1 0.42 0.48 1.16 1.87 1.91
6 1.27 0.9 2.18 1.3 0.28 0 1.77 0.46 0.26 0.72 0.94 1.13 1.21 0.69 0.25 0.87 1.64 1.63
7 2.95 0.9 0.52 0.49 204 1.77 O 1.47 2.03 1.39 1.91 0.67 2.58 2.34 1.56 1.02 0.42 0.33
8 1.72 0.71 1.81 0.98 0.73 0.46 1.47 0 0.67 0.27 1.27 0.91 1.65 1.15 0.44 0.47 1.44 1.27
9 1.04 1.15 2.43 1.56 0.1 0.26 2.03 0.67 O 0.92 0.9 1.39 1.1 0.51 0.49 1.12 1.89 1.89
10 1.97 0.78 1.67 0.92 0.99 0.72 1.39 0.27 0.92 0 .52 0.93 1.92 1.41 0.7 0.38 1.43 1.15
11 1.27 1.11 2.41 1.57 0.9 0.94 1.91 1.27 0.99 1.52 0 1.28 0.7 0.8 0.83 1.45 1.58 1.93
12 2.28 0.23 .15 0.31 1.38 1.13 0.67 0.91 1.39 0.93 1.28 0 1.93 1.67 0.9 0.58 0.52 0.65
13 0.69 1.73 3.08 2.2 1 1.21 2.58 1.65 1.1 1.92 0.7 1.93 0 0.61 1.24 1.97 2.28 2.57
14 0.61 1.44 2.8 1.9 0.42 0.69 2.34 1.15 0.51 1.41 0.8 1.67 0.61 O 0.82 1.55 2.12 2.25
15 1.42 0.67 1.98 1.1 0.48 0.25 1.56 0.44 0.49 0.7 0.83 0.9 1.24 0.82 0 0.74 1.4 1.44
16 2.14 0.48 1.34 0.54 1.16 0.87 1.02 0.47 1.12 0.38 1.45 0.58 1.97 1.55 0.74 0 1.06 0.8
17 2.72 0.75 0.92 0.56 1.87 1.64 0.42 1.44 1.89 1.43 1.58 0.52 2.28 212 1.4 1.06 O 0. 66
18 2.8 0.83 0.55 0.36 1.91 1.63 0.33 1.27 1.89 1.15 1.93 0.65 2.57 2.25 1.44 0.8 0.66 0
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Fig. 9 Dynamic scheduling route ( stage 2)
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