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Bus Dispatching Optimization of Multi-operators

Considering Overlapping Interval
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Abstract:
interval. Based on the analysis of the characteristics of overlapping interval, a bi-level programming model is

This study aims to address the problem of bus line scheduling of multiple operators in overlapping

proposed. The upper model represents the authority, and the objective is to minimize the total travel time of bus
passengers. The decision variable is the bus line allocation plan. The lower model represents the operators, and
each operator seeks for the maximum profit. The decision variables are the departure interval of the operating
lines. The NSGA-II algorithm (Elitist Non-Dominated Sorting Genetic Algorithm) is applied to solve the model.
Based on the bus line network of Nanguan District, Changchun City, a case study was performed. The
experimental results show that the total travel time of bus passengers in the optimized network is reduced by
5.93%, which verifies the effectiveness of the proposed model.
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Fig. 1 ~ Optimization process of multi operator bus
dispatching
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Table 3  Comparison of two scheduling schemes
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Table 4  Profit of operator before and after

optimization
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Table 5  Bus dispatching timetable after optimization
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1 16:32 16:30 16:32 16:30 12 16:54 16:54
2 16:34 16:40 16:34 16:40 13 16:56 16:56
3 16:36 16:50 16:36 16:50 14 16:58 16:58
4 16:38 17:00 16:38 17:00 15 17:00 17:00
5 16:40 17:10 16:40 17:10 16 17:08 17:04
6 16:42 17:20 16:42 17:20 17 17:18 17:08
7 16:44 16:44 18 17:28 17:12
8 16:46 16:46 19 17:16
9 16:48 16:48 20 17:20
10 16:50 16:50 21 17:26
11 16:52 16:52
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Fig.2  Accumulated number of passengers of each line in
overlapping section
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Fig. 3 Comparison of waiting time at overlapping stations before and after optimization
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