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Power material warehouse robot path planning method based on adaptive mutation
sparrow search algorithm and improved artificial potential field method
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( 1. State Grid Shandong Electric Power Company Dezhou Power Supply Company, Dezhou 253011, Shandong, China;
2. School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China )

Abstract: As the automation and intelligence of power material warehousing management continue to advance, the application of picking
robots is increasingly widespread. To improve the efficiency of robots in multi-objective path planning, a path planning algorithm based on
an adaptive mutation sparrow search algorithm and an improved artificial potential field method is proposed. First, a two-dimensional map
model for robot path planning is established using the grid-based method. Then, to address the issues of unreachable target points and getting
stuck in local optima in traditional artificial potential field methods, improvements are made by adding virtual target points and other
techniques. Furthermore, the improved artificial potential field method is applied to perform path planning between the starting point and
each of the target points, transforming the multi-objective path planning problem into a traveling salesman problem. Next, an adaptive
mutation sparrow search algorithm is used for iterative optimization to find the global optimal path. Finally, simulation experiments are
conducted to verify the effectiveness of the algorithm. The experimental results show that the proposed algorithm can avoid the robot getting
stuck in local optima and achieve the global optimal path planning for multiple target points.

Keywords: power supply warehouse; robot; path planning; adaptive sparrow optimization algorithm; improved artificial potential field
method
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