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Research Progress of Agricultural Robot Full Coverage Operation Planning

WANG Ning'? HAN Yuxiao'> WANG Yaxuan’ WANG Tianhai’ ZHANG Man' LI Han'
(1. Key Laboratory of Smart Agriculture System Integration, Ministry of Education, China Agricultural University, Beijing 100083, China
2. Key Laboratory of Agricultural Information Acquisition Technology, Ministry of Agriculture and Rural Affairs,
China Agricultural University, Beijing 100083, China)

Abstract; With the development of automatic navigation technology, agricultural robots have been
applied to all aspects of agricultural production. Agricultural robots can replace humans in activities such
as spraying, fertilizing, and harvesting, reducing labor intensity and improving operational efficiency.
Full coverage operation is one of the core contents of intelligent robot research, which involves many
application fields such as agriculture, military, manufacturing, and civil. As a key technology in
agricultural production operations, full coverage operation planning can help improve operation quality
and resource utilization. However, in the full coverage operation, there are several challenges
unresolved ; obstacles identification is not accurate, hindering the working path of agricultural machinery;
the area of the working area is omitted and the path is repeated, resulting in a waste of resources; the
work efficiency of the single robot is low and it is unable to deal with complex full coverage problems.
Starting with the problems existing in the full coverage operation planning, the construction of the
environment model, robot path planning, and multi-robot cooperative task allocation was reviewed.
Among them, accurate and reliable environmental map information helped to avoid static obstacles and

improve operational reliability. Efficient optimization of path information helped to reduce missed areas
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and improve operational efficiency. The optimal task allocation scheme helped to reduce work time and

waste of resources. Firstly, the environmental modeling methods were analyzed and compared with their

limitations revealed, and optimization methods were put forward. Based on environmental modeling

methods, the present situation of full coverage path planning algorithms at home and abroad was

summarized, and the characteristics of related algorithms were pointed out. Then, the research progress

of task assignment algorithms was discussed for multi-robot cooperative full coverage task allocation.

Finally, the future development direction of the mobile robot full coverage task allocation was discussed.

This research would help further improve the work efficiency and quality of the full coverage operation in

agricultural production, and reduce the waste of resources. The research result provided an important

basis for the realization of large-scale agricultural production in China.

Key words: agricultural robot; full coverage; environment modeling; path planning; task allocation
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Schematic of full coverage operation planning
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PLas N6 A0 8 21 48 7€ 7 B 10 B AR KB B 25K

BAOFN B 35 I (] 45 7 T B P BE

S AL I W g 1 SR 2 A AT
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Tab.3 Comparison of task allocation methods
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Loz 58

fift , 5 LT X 1 FE A E A% DT G 2
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B AT 45 40 B0 7 VA 40 S0 ik a s R ik
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O FE Al 2 T R B T 3 A8 LR
0 B T T e o /DN D) BTS2 491 4R 1 i T4 S E R
(1 B 30 B0 52 PR T A D 1 22 0L s A 1 T ) o 5
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