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Abstract

To address the issue of insufficient measurement accuracy for pose deviations of forked lugs in
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aircraft wing-body docking assembly, this paper proposes a binocular vision-based method for de-
tecting assembly deviations of aircraft wing-body forked lugs. First, an assembly deviation detec-
tion system for aircraft wing-body forked lugs was established. Then, a binocular vision-based de-
tection model for forked lug assembly deviations was constructed. The RANSAC algorithm was em-
ployed to fit the edges of the lug holes and eliminate outliers. Triangulation was used in conjunction
with a laser tracker and reference plate to transform the hole center coordinates in the camera co-
ordinate system to the global coordinate system. Additionally, the triangulation method was ap-
plied to calculate the 3D coordinates of points on the mating surfaces of the lugs and fit the boundary
lines. Finally, assembly deviations were computed according to the mathematical models of coaxi-
ality and clearance deviation. Experimental results demonstrate that compared with traditional
monocular vision detection, this method effectively reduces the detection deviations of lug coaxial-
ity and clearance.
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Figure 1. Wing-body fork-ear docking assembly deviation detection system
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Figure 2. Binocular vision 3D reconstruction
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Figure 3. Calibration target
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Figure 4. Extrinsic calibration between stereo camera and laser tracker
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Figure 5. Aircraft wing-fuselage docking assembly quality inspection platform
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Figure 6. Circular calibration target image acquired by binocular camera
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Figure 7. Lug feature detection results. (a) Coaxiality detection in fork-ear docking assembly;
(b) Gap detection in fork-ear docking assembly; (c) Coaxiality detection of completed fork-
ear docking assembly; (d) Gap detection of completed fork-ear docking assembly
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Figure 8. Measurement accuracy comparison. (a) X-directional measurement error comparison of fork-ear hole centers; (b)
Y-directional measurement error comparison of fork-ear hole centers; (c) Z-directional measurement error comparison of fork-
ear hole centers
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Figure 9. Coaxiality error values. (a) Coaxiality error of main fork-ear; (b) Coaxiality error of auxiliary fork-ear
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Figure 10. Gap error values. (a) Gap error of main fork-ear; (b) Gap error of auxiliary fork-ear
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