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Path planning of amphibious robot based on multi-strategy fusion algorithm
LIU Chengye', DAI Xiaoqiang' , HUANG Xin', LI Ang', ZENG Qingjun', LIU Ming’

( 1. School of Automation, Jiangsu University of Science and Technology, Zhenjiang 212100, Jiangsu, China;
2. Xinglin College, Nantong University, Nantong 226236, Jiangsu, China )

Abstract: Amphibious robots need to complete search tasks in complex environments. Cross-environment path planning has problems such
as incomplete evaluation indicators, low accuracy,and slow convergence. This paper presents a path planning method for amphibious robots
based on multi-strategy fusion and improved Harris Hawks optimization algorithm. The water-land environment model and comprehensive
evaluation index based on fusion grid cost are established. Optimization of initial population by Metropolis-Hastings sampling method
improves the initial search ability and convergence speed of Harris Hawks optimization algorithm. The Levy flight strategy is optimized by
adaptive gradient algorithm to improve the optimization accuracy of Harris Hawks optimization algorithm. Simulation and lake experiment
show that the proposed method solves the problems of single evaluation index, slow convergence and poor quality in cross-environment path
evaluation. This method can make better path planning decisions under different task objectives. It has applicability and high efficiency in
path quality and planning time.
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Fig. 1 Water-land integrated 3D environment simulation model
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Fig. 2 Working environment of amphibious robot
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Tab.1 Water—land integrated environment model with fusion grid cost
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