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A Planning Method of Delay Path for Unmanned Aerial Vehicle
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Abstract: For the change of battlefield situation and other reasons, the unmanned aircraft Vehicles (UAV)
in formation flight need flight delay in target attack. In the equal-altitude flying mode, the delay path plan-
ning method is presented based on hierarchical planning. First, this paper selects the best delay movement
area based on the minimum risk value, and then adopts the delay path planning method to form the delay
maneuver path satisfying the delay time and the requirement of flight constraints. Through analyzing and
calculating risk of each track segment near the value, the UAV maneuver flight delay safe zone is deter-
mined and by using an analytical method the planning algorithm hover delay path is proposed based on the
delay, delay time and the flight track constraints requirements. This algorithm is utilized to generate the
time delay path satisfying the requirement of arrival time delay. The simulation results show that the hover
delay path planning algorithm can accurately track the delay needed planning, plan a total time within the

stipulated time, and meet the flight time delay requirement of UAV,
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Fig.1 Delay path planning flowsheet
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Fig.2 Schematic diagram of delay movement region
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Fig.3 Schematic diagram of delay movement point choosed
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Tab. 1

The default flight track data

F5 1 2 3 4 5 6

8 9 10 11 12 13 14 15

X /km 220 190 180 175 145 145 120
Y /km 295 295 285 285 255 250 225
Z/km 160 160 160 160 160 160 160

120 40 40 60 60 40 40 45
215 135 110 90 65 45 15 0

160 200 200 200 200 200 200 200
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Tab. 2 the initial value of simulation parameters Tab. 3 results of hover delay planning parameters
S8 ZHH E2CA ZHMH
RATE AT AL km (180,285,0. 053 402) R AR ] /s 1 100
RATHE/(m e s 240 A i
e A JE R B[] /s 1399.196 7
HE B B[] /s 1 400
S8 a/km 10. 6
&c 1 000
1 B ¥ ,
DR X B /A 3 S8 b/km 21. 2
(15.7,0.103,5) ML I 18] /s 17. 21
M X 2%/ km (6,16,0.124,5) AT B 5
(18,25,0.083 4,6) A 29
&c 1 000 .
S B A 38 DR 1L 0
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Fig.5 Hover delay path planning result diagram
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