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Abstract: As the traditional swarm intelligence optimization algorithm is not capable enough in
path search and is easy to fall into local optimum in complex environment, the improved manta
ray foraging optimization (IMRFQO) algorithm was proposed for three dimensional path planning
of an unmanned underwater vehicle (UUV). First, terrain and threat source models were
established based on real underwater environment. Second, the traditional MRFO algorithm was

improved, including the application of local reverse learning mechanism during initialization to
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optimize location of population and improve the population diversity. The individual fitness of the
population after each iteration was based on to improve the tumbling factor S of the manta ray
rolling foraging and thus realize an adaptive rolling which was conducive to getting out of local
optimum. At the same time, integrating Levy flight-Cauchy mutation strategy in the manta ray
spiral foraging process expanded the search path and population search range and improved the
algorithm’s ability to find the global optimum. Finally, the improved algorithm was applied to
path planning of the UUV for experimental simulation. The results show that in terrain 1, the
path planned with the improved algorithm reduces by 32.49 km and 23. 88 km respectively and
the track cost reduces by 9. 68 and 4. 04 respectively compared with the Wolf algorithm and the
traditional MRFO algorithm and that in terrain 2, these reductions were 20. 83 km and 29. 95 km
respectively and 10. 14 and 3. 18 respectively. Moreover, the proposed algorithm can enable the
UUYV to avoid obstacles, threats, etc. , thus reducing risk cost and improving safety.
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