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Table 1 Relevant parameters of algorithms

BE o o, o, o o o o EEHET o
PSO 0.9 2.0 1.5

IPSO 2.5 0.5 4.1
IPSOSM 0.9 0.4 2.0 1.5 0.5
E-PSO 0.9 0.4 2.0 1.0
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Table 2 Function optimization results
AL e Rk RALE AVG STD AL diE Rk RAE AVG STD
PSO 7.41E-9 1.39E-7 1. 62E-7 PSO 1.43E-8 1.05E-2 1.38E-2
F, 30 IPSO 4.90E-33 6.20E-31 9.96E-31 r, IPSO 0 9.56E-3 1.63E-2
IPSOSM 5. 68E-26 2.88E-23 4.53E-23 IPSOSM 0 1.28E-2 1.33E-2
E-PSO  6.76E-98 3.08E-91 1. 25E-90 E-PSO 0 0 0
PSO 4.68E-6 1.50E-5 9.88E-6 PSO 1. 77E-10 4.40E-7 1. 17E-7
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Table 4 Simulation statistics results in two scenarios
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Improved Particle Swarm Algorithm for B-spline Curve Path Planning of

Unmanned Aerial Vehicles

YANG Huogenl‘ > WANG Yan', LUO Wei’

(1. School of Science, Jiangxi University of Science and Technology, Ganzhou 341000, China; 2. Jiangxi Provincial Key Laboratory of
Multidimensional Intelligent Perception and Control, Jiangxi University of Science and Technology, Ganzhou 341000, China; 3. School

of Sports and Arts, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: To address the problem of getting stuck in local optimal solutions in UAV path planning with particle
swarm algorithm and insufficient consideration for obstacle avoidance after smoothing discrete path points, a three-
dimensional B-spline curve path planning method for unmanned aerial vehicles based on an improved particle swarm
algorithm was proposed. Firstly, considering the flight performance requirements such as UAV path length, safe ob-
stacle avoidance, flight altitude, and smoothness, a path planning model was constructed using the geometric prop-
erties of B-spline curves. Then, an improved particle swarm algorithm was used to solve the model. The algorithm
improvement was mainly achieved by optimizing the particle initialization strategy, updating the inertia weight factor
and learning factor strategy, and increasing the particle perturbation strategy. The test results on the CEC2017
standard test function set showed that the improved particle swarm algorithm exhibited stronger optimization ability
and better stability compared to other algorithms. The simulation results of two scenarios showed that the planned
path cost was reduced by 2% , stability was improved by 65% , path safety avoided obstacles and C* was continu-
ous, which could meet the comprehensive performance requirements of UAV flight.

Keywords: UAV; B-spline curves; path planning; obstacle avoidance; improved particle swarm algorithm



