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Research on UAV route planning based on adaptive
multi heuristic ant colony algorithm
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Engineering Technology Research Center of Production Process Automation, Shijiazhuang, Hebei 050018, China)

Abstract: In order to solve the problem that ant colony algorithm is easy to fall into local optimum in UAV route planning, an
improved ant colony algorithm was proposed. The upper and lower limits of pheromone volatilization factor and pheromone
were set to prevent ants from falling into local optimum because pheromone on short path was too high or pheromone on long
path was too low. At the same time, under the influence of multiple heuristic factors, the overall length of the path was taken
as an adaptive heuristic function factor to determine the state transition probability. When the path length was large. the adap-

tive heuristic function factor was small, which reduced the probability of choosing the path by the ant colony. The experimental
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results show that the improved algorithm reduces the path length by 6.4% and the variance of the optimal path length by
85.78% » which increases the consideration of environmental integrity, shortens the path length, reduces the number of itera-
tions, and jumps out of the local optimum. In the case of increasing environmental complexity, the algorithm can effectively
choose a better path and provide a theoretical basis for UAV route planning after introducing the adaptive heuristic function

factor.

Keywords: basic science and technology of aeronautics and astronautics other disciplines; UAV; ant colony algorithm; route

planning; heuristic factors
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Algorithm : Improved Ant Colony

1 Tabu=]];

2 Tabu<Start grid number;
4 while <{f max

5 for each ant do

6 7, (t)<—ecach ant;

7 P%(1)<ecach ant;

8 j<ny (), P5();

9 Tabu<yj;

10 stpath=<—path;

11 update 3

16 end

17 bestpath<-ChooseBestPath(stpath) ;

18 end
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Fig.4 Flow chart of improved ant colony algorithm
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Tab.1 Initialization parameters

ik I max M 14 Q 71 g1 72 g2 u 0
XHk[25] 30 50 0.3 100 10 1 10 1 10 0.5
A SO R 30 50 0.3 100 10 1 10 1 10 0.5
ik 7i; () min 73 (1) max Omin 75 (0) X Y Z
ik[25] 10 40 0.2 20 1 0.1 0.1
AR SO 10 40 0.2 20 1 0.1 0.1
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