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Sensor Nodes Coverage Strategy Based on Improved Manta Ray Foraging
Optimization with Levy Flight and Hybrid Mutation "

XU Jie' ,TANG Xianfeng*
(1.The Second Affiliated Hospital,,School of Medicine,Zhejiang University , Hangzhou Zhejiang 310009, China;
2.Center of Information Technology,Zhejiang University , Hangzhou Zhejiang 310027, China)

Abstract:In order to improve the node coverage of wireless sensor networks,a sensor node coverage optimization method based on im-
proved manta ray foraging optimization algorithm with Levy flight and hybrid mutation is proposed. Firstly,the generalized opposition-
learning mechanism is applied to initialize the manta ray population to improve the diversity of the population in search space and the
ergodicity of the algorithm. Secondly,combined with Levy flight mechanism,the weight factor and roll factor of the algorithm are adjus-
ted,and the global optimization ability of the population is improved through the random jump search of Levy flight. Then,a hybrid mu-
tation method of Gaussian distribution and Cauchy distribution for elite individuals is proposed to make the algorithm have the ability to
jump away from local optimum. The improved algorithm is applied to solve the network coverage optimization of sensor nodes,and the
node location is iteratively optimized by adopting the foraging behavior mode of manta ray population. The results show that compared
with the standard manta ray foraging optimization algorithm( MRFO ) , the hybrid improved ant lion algorithm of MS-ALO and the im-
proved differential evolution algorithm(IDEA) ,the improved algorithm of M-MRFO can efficiently reduce nodes redundancy , better real-
ize the uniform distribution of nodes,and improve the network coverage.

Key words: wireless sensor network ; nodes coverage ; manta ray foraging optimization algorithm ; opposition learning; Levy flight ; Gauss
distribution
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