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Route planning of urban logistics UAV based on improved artificial fish
swarm algorithm
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Abstract: In order to safely and efficiently solve the problem of three—dimensional spatial route planning for logistics un-
manned aerial vehicles (UAV), this paper first models the planning environment by improving the grid method
based on spatial obstacle avoidance and ground population density. The route planning model for logistics UAV is
established with the objective function of minimizing the sum of distance cost, grid risk value cost and height ad-
justment cost, and constraints are set according to UAV performance. Secondly, the standard artificial fish swarm
algorithm (AFSA) is improve by adding fish swarm jumping behavior and grid taboo table, and the improved AFSA
is emploved to solve the model. Finally, the improved AFSA was compared with three other algorithms through
simulation examples and parameter sensitivity analysis was conducted on the improved AFSA. The results show
that the improved AFSA had better convergence speed than the other three algorithms, with a 9.9% reduction in
convergence time compared to the standard AFSA. Setting larger perception range parameter values resulted in
higher efficiency in route planning, while the step size parameter need to be adjusted according to the planning en-
vironment. The improved AFSA can provide reference for improving the efficiency of logistics UAV three—dimen-
sional spatial route planning,
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Fig.1 Grid diagram for environmental modeling
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