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Spatio-temporal Dual Extraction and Frequency Enhanced Flight Trajectory Prediction

LUO Xiao-Ning', WANG Yan-Ni', GU Zhuo®

(College of Information and Control Engineering, Xi’an University of Architecture and Technology, Xi’an 710055 China)
*(Shaanxi Lingyun Technology Co. Ltd., Xi’an 710119, China) B

Abstract: To address the complex spatiotemporal characteristics and temporal domain fluctuation challenges in flight
trajectory prediction, this study proposes a method integrating spatiotemporal‘! dualsextraction and frequency-domain
enhancement. The proposed method combines the temporal convolutional network (TCN) with the iTransformer model to
capture local temporal features and global variable interactions in tréjectory sequences. This enables dual extraction of
data features at different levels and granularities, effectively uncovering potential spatiotemporal correlations. The
frequency enhanced channel attention mechanism (FECAM) is introduced, which converts trajectory features into the
frequency domain using the"digcrete cosine transform and strengthens the frequency-domain information with channel
attention, reducing the impact of temporal domain fluctuations. Experiments on a 3D flight trajectory dataset show that
during climb, cruise, and descent phases, the proposed method achieves mean absolute error of 1.15, 0.15, and 0.82,
respectively, demonstrating significant advantages in prediction accuracy and stability over existing methods.

Key words: flight trajectory prediction; spatiotemporal dual feature extraction module (SDFEM); frequency enhanced

channel attention mechanism (FECAM); iTransformer; temporal convolutional network (TCN)
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WS R, oK Sigmoid BUE R
i X AT R, FEANEIERE S B AR S 2
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SPYME, RMSE 52 P A S S AR 2 [A] (147 7 2 22 1
D7 A PR TRAT PO FUi 1) R R AR A R,
& XA (9). 3 (10) iR

Research and Development fiff 70 & 233

© ERSEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

2026 4F 55354 55 11

1 <& .
MAE =~ le v 3l ©9)
=
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