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Aircraft taxiing trajectory prediction and conflict risk identification

in airfield area based on AM-LSTM

WANG Xinglong, XU Yanfeng
(Key Laboratory of Internet of Aircrafts, Civil Aviation University of China, Tianjin 300300, China)

Abstract; In order to address the increasing risk of conflict caused by the difficulty in effectively
predicting aircraft point source localization, a time series trajectory prediction model AM-LSTM based on
AM and LSTM was constructed, to predict the instantaneous point source location of the aircraft in the
airfield area in a short time in the future. On this basis, the contour was expanded according to the aircraft
type and glide heading, the aircraft speed was used as the safety distance weight, and the ray method was
used to realize the determination of the contour conflict. Urumqi Dewopu Airport was used as an example
for validation, and the trained trajectory prediction model was utilized to predict aircraft taxiing trajectories
in the airfield area and identified taxiing conflicts between aircraft profiles. The results show that the AM-
LSTM prediction model can accurately predict the aircraft movement trajectory in the airfield area, and the

average displacement error of the trajectory position prediction in the next 3 s is 1. 05 m, and the accuracy

x SCEEYS:1003-3033(2024)01-0116-09; Wik H191:2023-08-10; &H H.2023-11-12



414

TGP LT AM-LSTM H) QAT XA ZS 2R A T Pl -5 b 2 1) - 117 -

of trajectory point position prediction can reach 94.37%. Therefore, it can accurately identify the risk of

taxiing conflict on the basis of trajectory prediction, which is conducive to guaranteeing the safe operation

of the airfield area.
attention mechanism( AM) ;
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Fig. 6 Loss function when learning rate is 0. 001
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Tab.3 Influence of different prediction steps on

prediction results

WA | BB | BURS /% | ADE/m | FDE/m
3 9 94.37 1.05 1.71
4 12 92.81 1.17 1.94
5 15 89.39 1.31 2.05
6 18 86. 83 1.38 2.13
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Tab.4 Flight CSN6883 contour vertex
sy i) (ay, b)) (a25b2) (a;, by) (‘14,1)4)
10:27.00 |(43.914 643, 87.455 138) | (43.880 229, 87.465 006) | (43.891 117, 87.502 976) | (43.925 530, 87.493 108)
10.27.01 | (43.914 674, 87.455 126) | (43. 880 260, 87.464 994) | (43.891 148, 87.502 964) | (43.925 561, 87.493 096)
10.27.02 | (43.914 705,87.455 113) | (43.880292,87.464 981) | (43.891 179,87.502 951) | (43.925 593,87.493 083)
11:06.30 | (43.884 526,87.468 280) | (43.894 394,87.502 694) | (43.932 364,87.491 806) | (43.922 496,87. 457 393)
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Tab. 6 Actual conflict risk of flight CSN6883
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HB6357 10.53.; TB_: same N e N i ] L 4
CHB6357 10:53:51 TB_24_2 same E% jgfﬁ Fﬁﬂﬂf‘ %iﬁj Uf| 17/1\)3 17 {ﬁﬂﬁ{% ; i):ﬁﬁ
CHB6357 10,5539 TB.25 e TREEMAT A, AT WP RS e AL TE ML S e 2
CHRB6357 10.55.47 TB_DI_I same VA TIEIE Dol % ) i), PUR I AT s & KU AR A & 5
CHB6421 10.59.58 TD1_10_1 turning sk A48, e b HAE SR KERE T,
CHB6421 11:02:13 TD1_10 opposite T VAT e W Rk 28 b & A7 11—13 B Bt
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