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Abstract: To ensure assembly quality, traditional methods rely on manual visual inspection, which often
suffers from limited stability and accuracy. Addressing the limitations of existing assembly inspection tech-
niques, a vision-based compliance inspection method for wing cable bracket assembly is proposed. To mit-
igate missing image information caused by strong reflections from metal brackets, polarization imaging
technology is employed to enhance the imaging quality. To resolve the challenge of mixed foreground and
background information in the assembly scene, a two-stage instance segmentation algorithm is developed
by integrating YOLOv8 with SAM, enabling rapid deployment and precise part segmentation. To com-
pensate for viewpoint discrepancies resulting from repeated positioning errors between the actual standard
and the assembly drawing, invariant features are extracted for image alignment. Finally, pixel-level mask

intersection over union (IoU) metrics between corresponding parts are calculated to identify incorrect or
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missing assemblies. Compared to manual inspection, the proposed method substantially improves inspec-

tion efficiency. Experimental results validate its effectiveness, demonstrating an accuracy of 96. 08% and

a recall rate of 100% for misassembled parts, thereby confirming its high deployment efficiency, accuracy,

and robustness.

Key words: visual inspection; instance segmentation; template matching; cable bracket; polarization im-

aging
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Fig. 1 Flowchart of visual inspection method for wing cable bracket assembly compliance
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Fig.7 Wing cable bracket assembly inspection system
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Tab.4 Average mask intersection over union

Bracket assembly status Average mask IoU

Correct 0.9507

Incorrect 0.4221

x5 EEMEVNEZHNIRER
Tab.5 Experimental results of assembly inspection algo-

rithm

Predict assembly Ground truth

status Correct Incorrect
Correct 83 (TP) 0 (FP)
Incorrect 4 (TN) 15 (FN)
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Indices of assembly with error-assembly component
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Fig. 10 Calculation results of IoU ratio of part mask
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Tab.6 Average mask IoU with and without viewpoint

deviation
Viewpoint Assembly status Average loU
With deviation Correct 0.9299
Incorrect 0.3713
No deviation Correct 0.983 1
Incorrect 0.464 6
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