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Fig. 5 Thermodynamic chart of vehicle full-load ratios for different scheduling strategies
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Optimization of multi-type airport ferry vehicles schedules with double service
time windows characteristic
ZHANG Wenyi, TANG Yulaer, WANG Xulan, ZHOU Jing, BIAN Ke, LIU Zhishuo"

(Key Laboratory of Transport Industry of Big Data Application Technologies for Comprehensive Transport,
Beijing Jiaotong University, Beijing 100044, China)

Abstract: A mixed-integer linear programming model is developed for the airport ferry vehicle scheduling
problem from the perspective of task units, taking into account both the double time windows characteristics of the
airdrome ferry vehicle transport service and multi-type vehicles in order to increase the flexibility of airport ferry
vehicle operation and the efficiency and practicality of the vehicle scheduling schemes. The resultant model can be
viewed as a split-delivery vehicle routing problem with multi-type vehicles and double service time windows, which is
a complex NP-hard problem. To solve such a challenging problem, a tailored adaptive large neighborhood search
(ALNS) algorithm is proposed. Computational experiments are conducted on the eastern airfield of the Beijing Capital
International Airport. The experimental results demonstrate that the proposed algorithm shows excellent stability and
effectiveness. The ratio of the standard deviation to the average value of the calculation results for 10 iterations under
200 iterations is only 5.6%, and the optimal objective function value decreases by 54% before and after optimization.
In addition, the multi-type vehicle schedule performs much better than both the man-made and the single-type
schedules, which produces 98.3%, 31.3% and 22.2% of vehicle capacity efficiency increase and creates 48.3%, 23.4%
and 23.5% of total operation cost saving in comparison to the man-made, single-big-type, and single-small-type
schedules, respectively.

Keywords: air transportation; airport; ferry vehicle scheduling; multi-type vehicles; double time windows;

adaptive large neighborhood search
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