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[ Abstract |

planning algorithm based on the community information transmission mechanism was proposed. Firstly, based on the community

In order to improve the path planning ability and efficiency of AUV (autonomous underwater vehicle), an AUV path

information transmission mechanism, the global short and long connection operators were designed to achieve the optimal search of the
neighborhood of the planned path points and the probabilistic search outside the neighborhood. Then, the local short and long
connection operators were designed, which implements the search for four boundary derived points of the path center point and the
connections of feasible paths outside the derived points. Finally, the AUV path planning algorithm flow was completed. Six simulation
and two seabed map simulation tests show that, compared with other algorithms, the algorithm has the advantages of strong planning

ability, high planning efficiency, and smooth planning path.

[ Keywords ] autonomous underwater vehicle; community information; long connection; short connection; path planning
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Fig. 1 Community information transmission mechanism
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Fig. 4 The optimal paths of each algorithm in six simulated maps
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Table 1 Comparison of algorithm testing in six simulated maps
SRORE DA IR R m TR RIE/m RNREIK TR ORI P BmeEsm ()
PPABCITM 21. 254 21,747 8 17. 100 9.245 11.558
PPABIACO 22.728 23.355 13 24. 567 12. 697 23.759
15x15C1) ppagcrio 22.728 23. 447 12 26. 500 10. 840 25.739
PPABIPSO 23.314 23.740 10 19.767 9.328 28.953
PPABCITM 21,267 21,349 7 16. 200 10.015 5. 941
PPABIACO 22.728 23.253 13 33.367 15.515 17. 820
I5x15CI) ppagcrio 23.314 23. 486 9 29.567 14. 429 25.093
PPABIPSO 22.728 23. 104 11 25.333 12.349 21.779
PPABCITM 28.132 28. 893 11 22.567 11. 691 6.775
PPABIACO 29.799 30. 090 15 34. 067 15. 102 16. 611
20x20C 1) ppagcHI0 29.799 30. 326 12 25.033 15.936 18. 121
PPABIPSO 30. 385 30. 443 20 33.767 13.019 17.772
PPABCITM 28. 269 28.754 9 19. 400 9.115 7.139
PPABIACO 29.799 30.207 16 27. 400 12,392 13. 591
20x20C10)  ppagcHIo 30. 385 30. 443 19 32.500 16.714 19.253
PPABIPSO 29.799 30. 354 15 28. 067 14. 100 18. 121
PPABCITM 34.970 35.929 7 18. 800 8. 771 5. 887
PPABIACO 37.456 37.724 13 32.033 18. 587 22.827
25x25C1) ppagcHIo 36.870 37.539 15 34,133 20. 604 15. 867
PPABIPSO 36. 870 37.976 17 34,267 14. 401 18. 308
PPABCITM 35. 695 36. 461 11 20. 500 6.761 7.318
PPABIACO 38.870 39. 607 17 36.733 19.079 21.996
25x25(11)  ppagchio 38. 042 39.382 15 34.067 18. 597 17. 744
PPABIPSO 38. 627 40. 625 2 38. 867 18. 822 17. 475
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Table 2 Comparison of algorithm testing in two types of underwater maps

N, I ftiiz Rk dr /NI FE o o s LibAi e
A P Wi S e i fRAhR 2 A
KEE/m K/ m (4% 3 S et (o)
PPABCITM 56.619 56.721 9 20.233 12. 398 1.712
TR 1 PPABIACO 61.941 64.817 24 61. 667 22.143 6.516
BRI GBI PPABCHIO 60. 527 63.363 14 52.867 21.989 6.601
PPABIPSO 61.113 65. 002 21 48. 967 23.425 8. 100
PPABCITM 85. 441 86. 463 8 21.967 15.437 2.162
R M ] 11 PPABIACO 94. 326 97.012 27 70. 067 20.417 10. 653
(BRI 4 ¥pgs)  PPABCHIO 90. 770 93.483 24 52.133 21.529 8. 086
PPABIPSO 91.012 95. 474 19 40. 267 19. 645 11.372
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Fig. 6 The optimal paths of each algorithm in two types of underwater maps
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Fig. 7 Evolution curves of optimal path planning for each

algorithm in two types of underwater maps
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