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An improved route planning algorithm for unmanned aerial vehicle
based on artificial potential field
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Abstract : In order to improve the precision and accuracy of artificial potential field, and avoid the situation of hovering on the
end point and being caught in minimum value, a path planning algorithm based on artificial potential algorithm for unmanned
aerial vehicle is presented. The traditional artificial potential field method is improved: chaos theory is used to improve artificial
potential field calculation formula, which changes the potential field coefficients of each barrier and target point, resulting in the
best screened out route. The simulation experimental analysis and result show that the optimized algorithm considers the influ-
ence of obstacles to the optimization process, ruling out the situation of hovering on the end point in unmanned aerial vehicle
route planning, and through iterative method, the algorithm has the ability to adapt to different maps. The improved artificial

potential field method is better than the traditional artificial potential field method in speed and precision aspects.
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Fig. 2 Flow chart of the improved algorithm
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Tab.1 Size of the mountains
1AL E/m
RS B R/m YR o/ ()
z y z
P1 200 1450 130 5 30
P2 500 1150 140 5 31
P3 650 800 150 5 34
P4 700 110 200 5 47
P5 750 12 00 400 5 40
P6 1 000 1 300 200 5 33
P7 1100 1150 150 5 39
P8 1 050 1180 120 5 35
P9 1 350 700 100 5 45
P10 1 500 800 400 5 30
P11 1600 1 400 750 5 31
P12 1650 1 450 600 5 34
P13 1 800 1 600 180 5 37
P14 1 850 1 350 180 5 37
P15 1900 1 000 220 5 35
P16 2 000 1 200 750 5 34
P17 2 050 1 250 890 5 38
P18 2 100 800 600 5 43
P19 2 200 1150 1 200 5 53
P20 1 860 800 1 000 5 45
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Fig. 3 Criteria of the artificial potential field method Fig. 4 Improved artificial potential field method
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Tab. 2 Iteration data of K values of the potential field

K B
1 H2W 3 HAW EHRR/S %6 HTK
K 3.0 2.5 3.2 2.0 2.1 3.8 3.6
K 2.8 2.4 2.9 2.4 2.5 2.2 3.8
K; 3.1 3.6 3.1 3.0 2.8 3.9 2.2
K, 2.6 3.8 2.8 3.5 3.1 3.0 3.9
Ks 3.2 2.2 3.0 2.2 3.0 2.5 3.0
Ks 2.9 3.9 2.0 2.8 2.5 2.2 2.5
K7 3.1 3.0 2.5 3.1 2.0 2.5 2.2
Ksg 2.8 2.5 2.4 2.6 2.9 3.0 2.5
Ky 3.0 2.2 3.6 3.2 2.4 2.8 3.0
Ko 2.0 2.5 3.8 2.9 3.6 3.1 3.6
Kn 2.5 3.0 2.2 3.1 3.0 2.6 2.0
K1 2.4 2.8 3.6 2.8 2.4 3.2 2.4
K3 3.6 3.1 3.8 2.0 2.9 2.5 3.0
Ky 3.8 2.6 2.2 2.9 2.2 2.2 3.5
K5 2.2 3.2 3.9 2.7 3.1 2.5 2.2
K 3.9 2.9 3.0 2.5 2.5 3.0 2.8
K7 3.0 3.1 2.5 2.8 3.2 3.6 3.1
Kis 2.5 2.8 2.2 3.1 2.6 2.0 2.6
Ko 2.2 3.0 2.5 3.0 3.1 2.4 3.2
Ko 2.5 2.0 3.0 2.2 2.9 3.0 2.9
%3 BRER
Tab. 3 Iteration result
BRI E B[] /s BEEY/m RIS B E] /s FEES /m
1 49.0 3 886 5 32.8 2 200
2 37.0 2 860 6 44 3712
3 28.5 2130 7 31.2 2 185
4 30.4 2 501
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