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Abstract: Existing algorithms can miss detecting small target defects owing to the complex background structure and noise in the DR
images of aluminum and magnesium alloy castings. Therefore, this study proposes a defect detection method for the DR images of
aluminum and magnesium alloy castings based on the improved YOLOvV8 algorithm. First, a method integrating multi-scale
enhancement and contrast-limited adaptive histogram equalization is proposed to effectively solve the problems of noise, low
brightness,and insufficient information in the DR images of aluminum and magnesium alloy castings. Second, the YOLOvV8 network
structure is improved, and the context anchor attention (CAA) mechanism is introduced to pay more attention to key defect features;
the cross-scale feature fusion module (CCFM) is introduced to enhance the expression ability of multi-scale features; the detection
head is improved to enhance the detection ability of small targets. Experimental results showed that the precision, recall, and mean
average precision (mAP) of the improved YOLOVS algorithm on the defect dataset reached 92.7%, 98.5%, and 92.4%, respectively,
and the detection speed was 138 FPS that met the real-time requirements of intelligent production lines for defect detection in the DR
images of aluminum and magnesium alloy castings.

Keywords: YOLOVS; defect recognition; attention mechanism; image enhancement
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Fig.1 Flowchart of image enhancement methods
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Table 2 Experimental parameter settings
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Table 3 Comparative experiment
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