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Spatio-temporal cooperative optimization model of

surface aircraft taxiing
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Abstract: The taxiing schedule problem of surface aircraft at the airport was studied by
introducing a bi-level programming method. The impacts of taxiing cost and conflict on the
operation efficiency and safety of surface aircraft were considered. The spatio-temporal
cooperative optimization model of surface aircraft taxiing was constructed by taking the pushout
delay time and aircraft taxiing path as decision variables, and the minimum total taxiing distance
of surface aircraft without conflict in the taxiway system as objective functions. According to the
characteristics of aircraft taxiway schedule problem, a bi-level programming algorithm suitable
for the aircraft taxiing spatio-temporal collaborative optimization model was designed to reduce
the taxiing distance and waiting time of aircraft. In order to verify the validity of the model and

algorithm, the result of the first-come-first-served scheduling plan was compared, and the
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impacts of waiting time and taxiing distance on the efficiency of surface aircraft were analyzed.
Analysis result shows that compared with the first-come-first-serve scheme, the spatio-temporal
cooperative optimization model can ensure zero-collision during the aircraft taxiing, and the total
taxiing distance of 16 aircrafts reduces from 40 690 m to 37 700 m with a reduction of 8%. The
average running time of aircraft is 254 s, which shows that the overall operating efficiency of
taxiway system increases. Under the condition that the replication groups number is 100 and the
mutation probability is 0.4, the optimal solution of spatio-temporal cooperative optimization
model can be obtained within 412 s, and the model has significant efficiency and convergence. It
can be seen that on the premise of guaranteeing the safety of aircraft taxiing, the spatio-temporal
collaborative optimization model of surface aircraft can effectively improve the efficiency of
aircraft taxiing scheduling., reduce the aircraft operation cost, and provide the decision support
for the busy airport taxiway scheduling. 3 tabs, 5 figs, 30 refs.
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Fig. 1 Structure of a large airport taxiway system

®1 mMEHFBTHAER

Tab.1 Aircraft taxiing timetable

A e | JFIRMATRIE | AT | BATAA | %

1 08:00 32 37

2 08:00 35 33

3 08:02 36 31

4 08:02 37 31 D
5 08:04 36 33 D
6 08:05 34 35 A
7 08:06 32 36 A
8 08:06 34 36 A
9 08:08 32 37 A
10 08:08 35 33 D
11 08:10 32 35 A
12 08:11 34 35 A
13 08:12 36 31 A
14 08:14 34 37 A
15 08:15 35 33 D
16 08:15 32 36 A
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Fig. 2 Optimal solution evolution process of model
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Fig. 5 Influence of number of replication groups on scheduling result
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