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Fig.1 Analysis of factors affecting assembly positioning accuracy
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Fig.2 Hierarchical structure of evaluation indexes
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Fig.3 State perception model of aircraft intelligent assembly unit
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State Perception Technology Oriented to Aircraft Assembly Precise Positioning

LI Xining', ZHI Shaowei', WANG Yueshun', WANG Shouchuan’
(1. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China;
2. Tooling Design Institute of AVIC Aircraft Co., Ltd., Xi’an 710089, China)

[ABSTRACT]

State perception, real-time analysis, independent decision-making and precise execution are the

characteristics of aeronautical intelligent manufacturing. This paper summarizes many factors that affect the positioning
accuracy of assembly unit. Combined with the development of perceptual technology, the perceptible factors and acquisition
methods of component assembly unit are analyzed in depth, and the key elements of perceptible component assembly unit
are determined: assembly site temperature, load on positioner, positioner displacement, product position and orientation.
Combined with the aircraft wing assembly unit, the perceptual information acquisition method is designed. Through the
fuzzy optimization method, the model of sensor model optimization is constructed, and the sensor selection of component
assembly unit is completed. Through the method of sensor measurement deviation averaging, a multi type and multi
quantity sensor layout model is constructed, the number and location of sensors in the assembly unit of the component are
determined, and the sensor layout design is completed. Based on the multi-sensor information fusion method, a multi-sensor
information fusion model is designed to fuse the multi-source heterogeneous information, and through the construction of
the state perception model, the visual expression of the assembly unit positioning state is realized.

Keywords: Assembly; Positioning; State perception; Sensor optimization; Sensor layout
Tt B’H)
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