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Abstract

With the development of China’s aviation industry, the national aviation safety situation is not op-
timistic, and accurate prediction of aircraft tracks is crucial to improve commanders’ battlefield
decision-making ability when performing anti-hijacking mission scenarios, so that commanders
can quickly grasp the battlefield situation, accurately grasp the combat time, and quickly make
optimization decisions, which is of great significance to effectively winning the war against terror-
ism. Aiming at the problem that gradient disappearance affects the prediction accuracy of track
feature extraction process, an improved prediction model of Bi-LSTM based on residual gate is
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proposed. The residual structure is introduced into a single LSTM model, and the Bi-LSTM model
is constructed from the two residual gate LSTMs in forward and reverse order, so that the Bi-LSTM
model can better remember and train data features, avoid the disappearance of trajectory data
gradient, and have high prediction accuracy for aircraft track data.
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Figure 1. Block diagram of the improved Bi-LSTM trajectory
prediction model
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Figure 2. adsbSCOPE displays flight information on a map
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Table 1. ADS-B track data
%2 1. ADS-B fiilr £ 18

ICAO24 fi ) T /(mes ) @) /() RL/C) 1 5 /(m)
HO5615  2023/3/26 10:26:49 292.616 108.74324 34.41554 229 845.82
HO5615  2023/3/26 10:38:41 814.88 108.42665 33.45918 166 7193.28
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Figure 3. Preprocessing flowchart
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Figure 4. Structure diagram of LSTM unit
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Figure 5. Bi-LSTM network structure diagram
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Figure 6. Structure diagram of a single LSTM network with residual structure
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Figure 7. Improved structure diagram of Bi-LSTM network based on residual gate
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Figure 8. Based on the improved Bi-LSTM prediction model
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Figure 9. Preprocessed data compared to raw data. (a) Original track;
(b) normalization of tracks
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Figure 10. Comparison of predicted track and real track of the two models
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Table 2. Comparison of evaluation indicators

= 2. WHERERRRTEE

RZEHT M3t Bi-LSTM %Y f£4; Bi-LSTM HiF!
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G 0.004203 0.007121
MAE 2153 0.002354 0.004501
R 0.006811 0.007332
23153 0.000165 0.000207
MAPE 591 0.000108 0.000199
o 0.000487 0.000516
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