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Research on Instrument Approach Segment Path Planning under

Thunderstorm Weather

LU Li, LIU Chenyu
(College of Air Traffic Management, Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract: Thunderstorm weather has a serious impact on the safety of aircraft operation. During approach segment,
thunderstorm weather can result in uneconomical route changing, poor real-time performance and low efficiency
etc. To solve these problems, the advanced dynamic window algorithm (DWA) is adopted to simulate the ap-
proach trajectory under thunderstorm weather. In the early stage of the algorithm, the aircraft motion model under
DWA is established and the thunderstorm trajectory is artificially set for simulation to verify the functionality of the
algorithm to avoid thunderstorm diversion simulation. Then, by fitting the thunderstorm displacement coordinates
in the case with time correlation, the thunderstorm predicted movement trajectory is obtained and brought into the
algorithm for simulation. Finally, the cosine similarity, economy and practicability of the actual and simulation di-
version track are analyzed. The results show that the algorithm can effectively avoid thunderstorms in the approach
segment, and the trajectory is more smooth, economical and feasible. Combined with the new route technology, it
is of strong practicability.
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Fig.3 Simulation of flight diversion route for aircraft

avoiding thunderstorm
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Table 3 Thunderstorm time table
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15 4.132 2.701
30 5.241 3.124
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90 8. 806 6.021
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Table6 The positiondata of simulated route and actual route

X/(50 km) Y /(30 km) Y,./(30 km)
0.500 502 0.321 338 0. 247 684
1.021 680 0.618 392 0. 469 474
1.500 920 0. 841830 0. 663 540
2.001 070 1..089 860 0.937118
2.501 100 1.313 450 1.159 520
3.001 490 1.610 350 1. 406 590
3.501 290 1.785070 1.627 770
4.001 090 1.959 780 1.876 070
4.500 890 2.134 500 2.096 030
5.000 920 2.358 090 2.343710
5.500 950 2.581 680 2.591 390
6.021 660 2.780 990 2.811 960
6.500 780 2.979 990 3.034 360
7.001 750 3.399 070 3.281 440
7.503 190 3.915910 4.097 570
7.999 200 7.633830 10. 689 900
8.507 210 9.519 130 11. 144 700
8.991 260 10. 744 500 11.521 300
9.494 810 11.701 200 12. 622 800
9.999 530 12.902 300 12.910 700
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