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A Dynamic Prediction Model of Flight Chain Delay Based on Digital Twin

DING Jianli, WU Yu
(College of Computer Science and Technology, Civil Aviation University of China, Tianjin 300300, China)

Abstract: Aiming at the complex and changeable flight operation environment, a dynamic prediction model of
flight chain delay based on digital twin is proposed to improve the accuracy and adaptability of the traditional
prediction methods. The model is constructed based on the digital twin flight chain system. Through the
model, the unit-level delay prediction is accomplished by the multi-channel feature modeling method under
the sliding windows, and the parameter optimization is completed by a hybrid optimization strategy.
Moreover, the whole chain’s delays are analyzed and corrected with the help of the twin data-driven strategy.
Flight data in China are used to conduct the study. The mean absolute error (MAE) of flight delay prediction
is 11.79 min, which is lower than those of other baseline models or static models, and the forecast error of
subsequent flight delay can be reduced by 6.44% after twin data-driven analysis is implemented. The results
show that the model is beneficial for the digital twin system to realize the virtual reality interaction, and has
excellent prediction accuracy and adaptability.
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Table 4 Comparison of different optimization strategy

RIA S m‘gg}i,\% MAE/min  RMSE/min
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F Wi B2 % MAE/min )
SE3 MAE/min
FI1% H2 H3W
0.0 11.65 12.81 13.68 12.71
0.1 11.44 12.72 13.61 12.59
0.7 10.98 12.33 13.02 12.11
0.8 10.97 12.29 12.93 12.06
0.9  10.90 1217 1291 11.99
1.0 10.92 12.19 12.90 12.00
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Fig.7 Results of chain delay analysis algorithm
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