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Research and application of intelligent optical sensing method for aerospace fastener rotating
target detection
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2.Henan Aerospace Precision Maching Co., Ltd
[Abstract] In this paper, an Orientation—Aware Lightweight Aviation Fastener Detection method ( OLAFDet )
is proposed to meet the industrial requirements of aviation fastener detection.By constructing a feature fusion
mechanism based on enhanced semantics and optimized space, this method effectively alleviates the problem of
information difference in deep and shallow feature fusion, and reduces the number of parameters in feature
fusion network by using a hollow phantom module.In order to solve the problem of missing detection and lack
of target Angle information of level detection method in dense scenes, this paper adopts Gaussian class ring
smooth label method, transforms the regression problem of detection frame Angle into classification problem,
and adds 180 Angle category prediction.The experimental results show that OLAFDet has better detection
accuracy than existing methods on the authoritative open rotation data set DOTA, and the model size is only
18MB, which is suitable for edge deployment.In the aviation fastener inspection task, the method achieves
99.76% mAP , and the detection speed exceeds 20 FPS, which meets the high precision and real—time
requirements of industrial applications.
[Key words] aviation fastener testing; Rotating target detection; Feature fusion; Hollow phantom module;

Gauss—type ring smooth label; Edge intelligence
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