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Research on UAV path planning based on improved

artificial bee colony algorithm

LI Yuehua, LI Guangchun, MENG Bin
( School o f Civil Aviation, Zhengzhou University of Aeronautics, Zhengzhou 450015, China)

Abstract: For the challenge of 3D path planning for UAVs in complex environments, an innovative
approach has been proposed that improves the artificial bee colony algorithm, aiming to enhance the efficiency
and accuracy of the algorithm. Based on the traditional artificial bee colony algorithm, during the bee
source initialization phase, a Levy flight strategy is introduced to optimize distribution to improve initial
search efficiency, in the harvesting bee phase, an improved beetle antennae search algorithm is embedded to
dynamically adjust the step length and antennae length to avoid getting stuck in local optima, and in the
following bee phase, an e-tournament selection strategy is adopted to dynamically balance the random
search and greedy selection to enhance the precision of high-quality path search, Simultaneously, the triple
uniform B-spline curve smooths paths to enhance the algorithm’s practical application, and the early
termination of the iteration condition is set to reduce the redundant calculations and enhance the overall
algorithmic performance. The experimental results demonstrate that compared to the ABC algorithm,
ACO algorithm, and PSO algorithm, the improved BAS-ABC algorithm achieves reductions of up to
85.4%, 29.4%, 81.4%, and 80. 6% respectively in key metrics such as runtime, path length, iteration
count, and frequency of local optimums. This fully validates its exceptional performance in rapid convergence,
precise obstacle avoidance, and efficient optimization, which provides robust technical support for the
application of UAVs in real scenarios.

Keywords: UAV; path planning; artificial bee colony; beetle antennae search; Levy flight strategy
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