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Research on adaptive path planning for inspection robots
LI Jiangtao' , DONG Changhao
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Abstract; To address issues such as low path planning efficiency and insufficient accuracy of inspec-
tion robots in complex operating environments, an Enhanced Snow Geese Algorithm ( ESGA) is pro-
posed. A path planning model for inspection robots is established. Based on the Snow Geese Algorithm
(SGA ), three optimization strategies are introduced to improve the algorithm. An adaptive switching
strategy is adopted to achieve dynamic balance between exploration and exploitation. A dominant group
guidance strategy is introduced to accelerate convergence and enhance the stability of search direction. A
dominant stochastic differential search strategy is designed to strengthen local exploitation capability and
avoid falling into local optima. The performance differences between ESGA and SGA are verified by com-
parison using three benchmark test functions. A test experiment for inspection robots is constructed, and
the path planning effects of ESGA are compared with those of SGA , Particle Swarm Optimization (PSO) ,
Genetic Algorithm (GA) , Grey Wolf Optimizer (GWO) , and other algorithms. The experimental results
show that the ESGA can plan shorter moving paths in complex environments, while possessing higher
computational efficiency and stability.
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