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Abstract

Efficient and accurate prediction of UAV flight trajectory is one of the key technologies in the field
of UAV. To address the problem of insufficient prediction accuracy of current UAV flight trajectory
prediction methods, this paper proposes a least squares-based UAV flight trajectory prediction
algorithm based on the conversion of geodetic coordinates and spatial Cartesian coordinates,
which can uninterruptedly update the trajectory data and fit the flight trajectory equation during
the flight of UAV, so as to achieve accurate prediction of flight trajectory. The simulation experi-
mental results show that the error of the proposed trajectory prediction algorithm can be con-
trolled within 0.5 m, and the reliability and accuracy of the algorithm is better compared with the
BP neural network prediction model.
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Table 1. Partial data before and after coordinate conversion

=1L AAREEIRET R RO ER S B

L7RUYE %R EAARR R YEFEAAR Fem X AAbR e m Y AR
PO 121.551109 31.2708619 41362010.5677 3461911.0524
P1 121.5511254 31.2709528 41362012.2621 3461921.1119
P2 121.5511565 31.271023 41362015.3265 3461928.8575
P3 121.5511932 31.2711014 41362018.9362 3461937.5054

P117 121.5600477 31.2722069 41362863.901 3462049.0563
P118 121.5601116 31.2721815 41362869.9505 3462046.1603
P119 121.5602746 31.2721196 41362885.386 3462039.0936
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Figure 1. Training results with different number of neurons in the hidden layer
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Table 2. Training model parameters

=2 NGERSY

S U E
WIZRIREL 1000
R 0.01

VIERER AN 0.00001
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Figure 2. BP neural network training results
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Figure 3. BP neural network trajectory prediction model error
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Figure 4. Trajectory prediction flow chart
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Figure 5. Results of conventional least squares curve fitting
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Figure 6. Fifth-order polynomial curve fitting results
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Figure 7. Traditional least squares curve fitting error
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Figure 8. Flow chart of UAV flight trajectory prediction algorithm
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Table 3. Running time and mean absolute error for different trajectory point items
= 3. TEIHIE S8 B RE TRE R EITIRE

Pk A H 6 8 10 12
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Figure 9. Update the least squares curve fitting results for the trajectory points
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Figure 10. Update the trajectory point least squares trajectory prediction error
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