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Path planning of UAV delivery using A’
and pigeon swarm algorithm

LIU Ang JIANG Jin XU Diwen
( College of Information Engineering Xiangtan University Xiangtan 411105 China)

Abstract: For route optimization requirements of delivery UAV in complex urban environment an
route planning algorithm based on A” and pigeon swarm algorithm was proposed. First a model of
threat cost and obstacle was built constraint conditions was used to shorten the search time the
UAV was guided to the target point quickly by A" algorithm. Then the particles coding method of
pigeon swarm and the calculation method of pigeon swarm fitness function were improved pigeon
swarm algorithm was used to avoid obstacles. Finally the cubic B-spline curve was used to smooth
and replan the planned route. Simulation results indicate that the algorithm has a fast convergence
speed a short route length a low threat cost and the track is smooth thus ensuring the safety of
UAV in complex town environment.

Key words: path planning; A" algorithm; pigeon swarm algorithm; cubic B-spline curve

1 o 3
. 4

12019-08-22; :2019-1210; 12020-03-12 132: 51
(11996-+)



3 A 35
o 1357 9 5
4.
. LY 1 1 1
Jl = 7'2 tk( " + " + ) +
5= dovi dosy dos
1 N 1 ) (2)
3 4 4
° dori dooy
A L i il
s dos 1 k
5 o
n L, i
B
J, = Z L, (3)
i=1
1.3
1
1.1
o 2 3 o
° e AN
R g H R
" ’t
/
! aleasty/
i o ‘\\\
1.2 -
R == RANEEER
2
Fig.2  Schematic diagram of obstruction expansion
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Fig.3 Schematic diagram of expansion planning
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Table 1 Threat source parameters in simple environment
. (x, y,) 7km R /km i
Ox’ (12 40) 10 10
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Table 2 Threat source parameters in complex environment
(x, v,) /km R /km ¢, | (% y,)/km R /km ¢,
(45 50) 9 2 (6072 72
(12 40) 9 10| (17 10) 6 2
(42 73) 8 10| (50 92) 5 2
(32 26) 1 2| (5411 8 3
(60 55) 5 3 (622 5 2
(25 49) 5 11 (63 86) 4 2
(40 10) 5 2 (6521 4 2
(55 33) 7 3 (65 41) 4 2
(13 70) 7 2 (12 86) 6 2
(26 64) 7 2 (1155) 51
(28 82) 6 3
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Fig.14 Route planning for complex environment
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Table 3 Comparison in path length and threat cost environment

L/km J L/km J
124.236  62.022 155.034 89.158
110.212  57.643 130.002 64.851
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