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Datum Detection of Mobile Robot Milling and Drilling System
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China; 4. College of Astronautics, Northwest Polytechnic University, Xi’an, 710072, China)

Abstract: According to the requirement of digital assembly for large aeronautical components, a mobile robot
machining system for milling and drilling on the docking surface is designed, and the specific machining
process is proposed. The preprocessing algorithm of large amount of scattered point cloud data based on laser
scanner is studied. A feature extraction algorithm of docking surface based on raster method and iterative
fitting method is proposed. Aiming at the problem of high precision positioning of mobile robot machining
system in large scene, a coordinate alignment algorithm of docking reference hole based on scanning line
method and least square method is proposed. Through the machining experiment verification of aeronautical
component, the accuracy of milling and drilling meets all the technical indicators of the system requirements,
and proves that the mobile robot milling and drilling system proposed in the paper can accurately complete the
digital assembly task of large aeronautical components, and has important significance for improving assembly
quality and efficiency.

Key words: aeronautical components; digital assembly; robot system; datum detection
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Fig.1 Composition of robot milling and drilling system
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Fig.6  Distribution of point cloud data after processing
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Tab.2 Accuracy index of each pair of joints
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