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Path planning of mobile robots based on the improved
osprey optimization algorithm
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Abstract: Aiming at the problems that the traditional osprey algorithm has low convergence efficiency and is prone to
fall into local optimality when solving the path planning problem of intelligent agents, an improved osprey algorithm is
proposed. This algorithm integrates the Tent chaotic mapping to enhance the diversity of the population. Secondly, a
weight factor and a Gaussian mutation strategy are introduced to prevent the algorithm from falling into local
optimality, effectively improving the global search ability. To verify the effectiveness of this algorithm, 10 standard
test functions and 2 sets of grid environments with different complexities are selected for experiments. The results
show that the improved osprey optimization algorithm has good convergence and convergence rate on the standard test
functions. Moreover, compared with the traditional osprey algorithm, the average value of the path optimization length
of the improved osprey algorithm decreases by 9. 08% and the standard deviation decreases by 49. 18% in Environment
1, and the average value of the path optimization length decreases by 6.51% and the standard deviation decreases by
39.62% in Environment 2, which reflects a better path optimization effect and stability.
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n o
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Table 2 Comparison results of tests of six algorithms based on standard test functions
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Table 3 Performance comparison of the algorithms

in 30 experiments

i Bk BAUE FHE teiEE
TOOA  28.01 28.32 0.31
I00A 30. 04 30. 88 0.91
OOA 30. 62 31.15 0. 61
20X 20
AOOA  30.38 30. 98 0.48
GWO 29. 04 30.18 0.85
TGWO  29.21 30.11 0. 74
TOOA  42.78 43.10 0.32
I00A 47.11 47.72 0.58
OOA 45. 36 46.10 0.53
30X 30
AOOA  46.53 47.14 0.48
GWO 45. 94 16. 56 0.51
TGWO  43.36 14. 64 0.76
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