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Fig. 1 Operation process of flight ground service
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Fig. 2 Mapping relationship between cascaded framework and multi-node dynamic prediction of flight ground service
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Table S Comparison of off-block time prediction results of

different models at Level 1

BB MAE/min @ R %3 minFiPRS /%  +5 minFiipRs /%
CNN 577 0.87 34.83 53.64
DT 3.62 085 59.58 73.00
SVR 531 053 63.60 70.23
RF 3.83 077 55.03 78.42
GBRT 311 097 52.97 80.04
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Table 6 Dynamic prediction results for all nodes at different levels

PR 24 MAE/min R +3 min TS /% £5 min TG /%
Six-4n! 1 1.60 0.85 85.20 95.39
S 1 2.46 0.80 67.32 87.98
. 2 1.92 0.87 79.65 95.27
1 2.93 0.96 56.36 82.47
BHLTF 2 2.93 0.96 57.41 83.06
3 2.92 0.96 58.37 83.14
1 2.96 0.97 54.79 82.37
2 3.02 0.96 55.91 8111
ex INEp x|
3 2.99 0.97 55.69 82.19
4 2.56 0.97 64.05 88.61
1 2.94 0.97 55.44 83.23
2 3.01 0.97 55.89 81.91
K& 3 2.97 0.97 56.88 82.21
4 25 0.98 66.06 88.93
5 0.96 0.98 97.04 99.00
1 311 0.97 52.97 80.04
2 311 0.97 54.59 79.96
3 311 0.97 54.02 79.89
i Eie
4 2.62 0.98 64.46 86.60
5 211 0.98 75.22 94.54
6 2.01 0.98 77.34 95.29
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Fig.

7 Variation of MAE and £5 min prediction accuracy
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Dynamic prediction of flight ground service based on cascade
TANG Xiaowei" ", DING Ye', WU Zhenglong’, ZHANG Shengrun', WU Jiaqi', YE Mengfan'

(1. College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
2. School of Aviation, University of New South Wales, Sydney NSW 2052, Australia)

Abstract: Accurate prediction of flight ground service is the key to achieving fine flight management and
improving management efficiency of the airport collaborative decision making (A-CDM) system. Therefore, a multi-
node dynamic prediction method for flight ground service based on a cascaded multi-output gradient boosting
regression tree model was proposed. The cascaded framework was built to realize the prediction information
transmission and result updates between different service schedules. The dynamic prediction algorithm of flight
ground service was designed based on gradient boosting regression tree which could be used for multi-node
prediction. By taking a typical busy airport as an object, a feature set was constructed, covering flight basic attributes
and level information transmission. The results show that the proposed method can effectively realize the dynamic
prediction of key node completion time in flight ground service. The initial prediction accuracy of each node within
+5 min reaches more than 80%, and the prediction performance gradually improves as the flight ground service
continues. The final prediction accuracy of over 60% of nodes within +5min exceeds 95%. It provides effective
method support for improving the flight operation predictability and the collaborative decision making ability of
multi-agents in airports.

Keywords: air transportation; flight ground service; airport collaborative decision making; cascade; gradient

boosting regression tree; dynamic prediction
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