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Motivation-1
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 

• Graph-based 方法只处理地图上能够完整划分成2 × 2的部分

• Full-STC 存在次优（suboptimal）的情况 → 提出 Extended-STC



Motivation-2
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 

• Graph-based 方法存在suboptimal情况 → 提出 LS-MCPP



Problem Formulation
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 

• 2D grid terrian graph � = (��, ��)

• decomposed graph � = (��, ��)

• �� ∈ ��, � ∈ ��

• � = (��, ��) ∈ ��



Full-STC v.s. Extended-STC
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 

• G’：去掉G的一些边

• 斜对角的情况，拆分成两个点

• 赋予边� = (��, ��)权重



Grow Operators
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 

• �+ = {� ∈ ��|�� > 1}表示被多次覆盖的点集合，��记录�在subgraph中被覆盖的次数

• ��(�, �)

• � = (�, �)是有效的 当且仅当 ��存在与之平行的边 (�, �)  

• 执行完��(�, �)，如果� = (�, �)被其他subgraph覆盖，则将�, �加入�+



Deduplicate Operators
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 

• ��(�, �)

• 判定� = (�, �)是有效的（可以被移除的）→�, � ∈ �+ ∩ ��,� 

且移除�之后 �� 仍然是连通的

• �� 是 complete 的

• ��
�  不在 ��,� 中

• ��
� 中所有的点都在 ��,� 中

• 如果� = ��
� , ��

� 在 ��,� 中，那么�中所有的点、�与��
�相

邻的点都要在 ��,� 中



Exchange Operators
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 

• ��(�, �, �) 表示��(�, �) 和 ��(�, �)，��增加边� = (�, �)，��删除边� = (�, �)



Framework
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 



Forced Deduplication
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 

• 消除U-turn



Instances
“Mixed Integer Programming for Time-Optimal Multi-Robot Coverage Path Planning with Efficient Heuristics”. RA-L, 2023. 



Instances
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 



Ablation Study
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 



Ablation Study
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 



Comparative Study
“Large-Scale Multi-Robot Coverage Path Planning via Local Search”. AAAI, 2024. 


