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Abstract

The Fully Coverage Path Planning (CCPP) algorithm currently serves as a core technology in autonomous driving, cleaning robots,
and agricultural production. This paper provides a systematic review of CCPP algorithms based on meta-heuristic approaches, aiming
to organize existing meta-heuristic algorithms and outline their main principles along with improved variants. First, it clarifies the
current status of fully coverage path planning algorithms based on meta-heuristics, categorizing them into two types: conventional
meta-heuristics and enhanced meta-heuristics. Second, it focuses on analyzing the advantages and limitations of genetic algorithms
and particle swarm optimization, while examining improvement strategies for ant colony optimization, firefly optimization, and
grey wolf optimization. Finally, it looks forward to future enhancements of CCPP algorithms based on meta-heuristics, providing
references for subsequent theoretical research and practical applications of CCPP algorithms.
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