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Positioning Detection and Adaptive Planning for Lightweight Autonomous

Mobile Drilling and Riveting System
XIAO Liang', TIAN Wei', QIU Yanping®, ZHANG Xuan', XIANG Yong'

(1. College of Mechanical and Electronic Engineering, Nanjing University of Aeromautics and Astronautics,
Nanjing 210016, China; 2. Jiangxi Hongdu Aviation Industy Group Corporation Ltd., Nanchang 330024, China)
Abstract : Positioning detection is technologically basic to automatic drilling and riveting of aircraft fuselage components, and it is
used to provide the technical guarantee for improving the accuracy of the system positioning. According to the urgent need for butt
drilling and riveting of large aircraft fuselage barrel segment, a lightweight autonomous mobile drilling and riveting system is deve-
loped based on CCD camera positioning detection. Aiming at the complex processing system and diversified reference forms, the
establishment and transformation method of multi-coordinate system and the strategy for positioning detection and adaptive planning
of processing tasks are proposed. The coordinate system correlation is established by detecting different reference positions, and the
deviation model between the actual position and the theoretical position is obtained by the least squares method or the indirect
conversion method respectively, so that the digital model deviation of the product to be processed and the manufacturing and
installation errors of the tooling and the product are corrected. According to the adaptive planning, the hole position information is
processed. Experimental results show that the positioning detection method is feasible and can be used to achieve precise positioning

of the system with high precision drilling and riveting.
Keywords : aircraft assembly; positioning detection; coordinate transformation; deviation model; adaptive planning
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