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Full Coverage Path Planning for Lawn Mowers
Based on Improved A * and DFS Algorithms
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Abstract: This paper proposes a path planning method that combines an improved depth-first search (DFS)
algorithm with the A * algorithm to address the issues of excessive turning points and long path lengths in
the full coverage path planning of intelligent lawn mowers. The operating environment of the lawn mower
was modeled using a grid-based approach in MATLAB, and an inflation algorithm was applied to obstacle
areas to establish safety boundaries for path planning. The improved heuristic cost function, which

integrates actual path cost, heuristic distance, and a coverage correction term, effectively enhances the

Weks B 2025 -04 - 21

BETH . HEH A EEE ABUE (4322400254) 5 P HARQIH 5 B & % 5 I H (este2020jsex-msxmX0192) ,
fEF A AT, LA, EENFRAWHLMR LR A s,

WAEIER . . W+, Al#UZ. Bk R,



2 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 48 %

adaptability of the algorithm and the efficiency of path coverage under complex terrains in the simulation
test. Experimental results demonstrate that the improved algorithm achieves efficient full coverage plan-
ning while ensuring path optimality, significantly reducing redundant paths. Specifically, the total path
length is reduced from 424 m to 403 m, the number of turning points is decreased from 86 to 48, and the
length of redundant paths is reduced from 45 m to 28 m.

Key words: lawn mower; functional design; traverse path planning; path planning algorithm; depth-first

search algorithm; A * algorithm
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