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Research on Multi-objective Path Planning Method for Tracked Robots under
Non-flat Environments

ZHANG Daode LU Zijian ZHAO Kun YANG Zhiyong”~
School of Mechanical Engineering, Hubei University of Technology, Wuhan,430068

Abstract: To achieve efficient, safe, and energy-saving operations of tracked robots under non-
flat environments, an improved non-dominated sorting genetic algorithm [[ (NSGA-II ) multi-objec-
tive path planning method was presented. Firstly, comprehensively analyzing the operational require-
ments of tracked robots under non-flat environments, a 2.5D grid environmental model was estab-
lished. Secondly, short path length, low energy consumption, and high safety were selected as sub-
objective criteria for path planning. Finally, the 8-domain Manhattan collision avoidance algorithm
was employed to improve the grid selection method, avoiding collisions between robots and vertices.
Additionally, the NSGA-1I algorithm introduced an elite replacement strategy to expand the popula-
tion size, preventing the loss of excellent path genes and accelerating algorithm convergence. Com-
pared to the multi-objective variable neighborhood search(MOVNS) algorithm, the proposed method
plans paths with an average reduction of 9.02% in path length, an average energy savings of 18.36 %,
and an average decrease of 7.28% in danger rate, contributing to the enhancement of path quality un-
der non-flat environments.

Key words: path planning; non-flat environment; energy consumption; collision-free; multi-ob-
jective optimization
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Tab.3 Experimental data for the scenario one
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Tab.4 Experimental data for the scenario two
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