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UAY 3D path planning with improved Crested Porcupine

optimization algorithm
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High-efficiency Utilization of Solar Energy and Operation Control of Energy Storage System , Wuhan 430068, China)

Abstract The unmanned aerial vehicle (UAV) path planning problem by formulating it as a multi-constraint optimization
model, integrating various considerations such as no-fly zones and terrain features, thereby establishing an integrated cost
function evaluation system. The research introduces a solution based on the Crested Porcupine Optimization (CPO)
algorithm, which guides UAV navigation through complex scenarios and employs the concept of non-elastic collision to
mathematically model resistance against physical attacks. By comparing the performance of the proposed CPO algorithm
against Differential Evolution (DE), Grey Wolf Optimizer (GWO), and other prominent algorithms within the benchmark
functions of the CEC2017 competition, the study empirically demonstrates that CPO exhibits superior convergence speed
and enhanced global search capability, reducing the likelihood of being trapped in local optima. Furthermore, practical
efficacy of the CPO algorithm is validated through simulation experiments on real Digital Elevation Model (DEM) maps for
path planning applications.
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Tab. 2 The algorithm test results of each function are compared
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