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A two-stage model for collaborative optimization of mixed bus departure intervals and vehicle

utilization plans
Fu Yu, Shi Jungang, Yang Jing, Di Zhen
(School of Transportation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The main research focus of this study is the collaborative optimization of mixed-operation bus
departure intervals and vehicle utilization plans, involving both fuel-powered and electric buses. The optimization
objectives are to achieve smooth departure intervals and minimize overall operational costs. Multiple constraints
are considered, including departure interval range, number of vehicles, vehicle connectivity, and electric bus range.
An optimization model is established to address these aspects. A genetic algorithm is designed to solve the
two-stage model, enhancing efficiency and accuracy of the solution. The case demonstrate that compared to the
existing operating scheme, this optimization model can allocate the number of buses used more reasonably with a
relatively uniform departure interval. It achieves off-peak charging for electric buses, enhances vehicle utilization,
and saves up to 13.04% of the total operational cost of vehicles.
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Tab.1 Line passenger flow and departure interval
in each period

Characteristic Maximum cross- departure i  No. of
section passenger

Periods flowih nterval/min trips
5:30-6:00 237 10-25 3
6:00-10:00 419 5-10 30
10:00-16:00 139 10-25 21
16:00-19:00 374 5-10 20
19:00-22:00 109 10-15 11
Total trips - 85
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WA S AR 3 Fis.
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Tab.2 Line related parameters

operatin - Lk Lok vk tmi as  a,/

g time m m m n % %

5:30-22: 256 3 25 5 70 50
00

®3 LREWMRARESY

Tab.3 Technical parameters of bus

Vehicle type Fuel Electric
Purchase cost/million 72 116
d, /km 700000 700000
R, /% 60 60
H 80 80
L /KM - 180
d, A 0.32L -km™'  0.84kWh- km™*
& lkwhht 80
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Tab.4 Comparison of vehicle schedules

Methods No. No. of Average Costs/RMB
of vehicles  kilometers of
trips vehicles/km
Existing 85 26 165.42 8382
schedule
Integrated 85 20 215.04 7289
schedule
Comparison 85 22 195.50 7908
schedule
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