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Fig.1 Schematic diagram of the processing principle of the mobile robot for the large cabin
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Table 1 Main parameter definition of the multi-robot processing system
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Fig.2 Distribution of support features in the coordinate system of the cabin
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Table 2 Processing procedure requirements for the cabin bracket task and the matched robots
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Fig.3 Distribution diagram of deployed cabin supports
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Fig.4 Distribution of cabin supports in the circumferential area accessible to robot processing
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Fig.7 Schematic diagram of multi-robot processing sequencing process
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Fig.11 Gantt chart of multi-robot processing system for cabin
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Processing Area Partitioning and Station Planning of Multi-Mobile Robot for

Large Cabin

ZHAO Jiao, LU Yong

(Harbin Institute of Technology, Harbin 150001, China)

[ABSTRACT]

In the novel manufacturing mode of in-situ processing for large components by multi-mobile robots,

reasonable arrangement of processing sequences and stations for each robot based on processing feature distribution and
robot processing accessibility is crucial to ensure smooth processing implementation. This paper focuses on the surface
processing requirements of multiple brackets on large aerospace cabin bodies. After explaining the principles of the multi-
mobile robot parallel processing system, the paper emphasizes the problems of processing area partitioning and robot
station planning. Firstly, the multi-robot parallel processing flow is outlined, methods for axial and radial partitioning of
the cabin are proposed, and the cabin workspace rasterization is performed. Then, by utilizing the inverse solution of the
robot, the feasible robot station set is extracted to accomplish the station planning for multiple mobile robots. Finally, a
multi-robot system containing four types of robots is chosen, and simulation verification is conducted on an example cabin.
Compared with the traditional method, the multi-robot parallel processing method proposed in this paper increases the
production efficiency of large cabin brackets processing by 82%, and the effect is remarkable.

Keywords: Large cabin; Multi-mobile robot; Processing area partitioning; Station planning; In-situ processing
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