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[ABSTRACT]

optimization model was proposed to obtain the optimal aircraft posture parameters under tolerance constraints. Tolerance

In an aircraft assembly line, the aircraft posture is required to meet tolerance constraints. A novel

constraints, which was transformed into a penalty function, was combined with the sum of distance errors as an objective
function for optimization by using PSO for constrained optimization problems (PSO-COPs). Further improvement on the
above algorithm, the maximum distance error of the aircraft feature points could be further reduced by using an improved
PSO algorithm (IPSO), which was an iterative method by dynamically strengthening tolerance constraints. The simulation
example and Monte Carlo simulation indicated that compared with the singular value decomposition method (SVD) and
the basic PSO algorithm, PSO-COPs and IPSO can better guarantee the accuracy of aircraft posture for assembly under
tolerance constraints.
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Fig.1 Schematic of aircraft digital assembly system
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Table 1 Example model appearance benchmark coordinate values

M AR P AL A A P
X/mm y/mm z/mm X/mm y/mm z/mm

500.00 500.00 500.00 537.66 523.48 498.52

500.00 500.00 —500.00 307.42 679.91 —462.03

500.00 —-500.00 500.00 693.83 —444.50 303.01

500.00 —500.00 | -500.00 463.57 | —288.39 | —656.96

—-500.00 500.00 500.00 —423.10 329.34 696.77

—500.00 500.00 -500.00 | —653.21 485.54 —264.04

-500.00 | —500.00 500.00 —266.76 | —639.54 501.64

-500.00 | -500.00 | -500.00 | —497.92 | -483.26 | —457.72
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RRIRZEE | 0.8652 1.0022 | 1.2439 0.9999 0.7405
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Fig.4 Results of Monte Carlo simulation
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