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Multi-Angle Virtual Imaging-Driven 3D Positioning Method

for Internal Defects in Light Alloy Castings
DONG Hao!, HOU Ming-jun!, JI Xiao-yuan', JIJANG Qing-chuan!, YIN Ya-jun',
SHEN Xu!, ZHOU Jian-xin!
(1. State Key Laboratory of Materials Processing and Die & Mould Technology,
Huazhong University of Science and Technology, Wuhan, 430074, China)

Abstract: Internal components such as front cabins and cylindrical bodies made of light alloy
castings are widely used in critical defense applications. Currently, the three-dimensional (3D)
positioning of internal defects mainly relies on two-dimensional (2D) X-ray imaging (DR) and
manual visual inspection. Due to the unclear correspondence between DR images and the actual
casting geometry, this approach requires repeated drilling and imaging for verification during defect
positioning. To address this issue, this paper proposes a multi-angle virtual imaging-driven method
for 3D positioning of internal defects in light alloy castings. Firstly, a virtual imaging model is
established based on actual inspection parameters, and defect contours are extracted using image
processing algorithms. Secondly, based on the coordinates of the defect contours, an inverse virtual
imaging model is constructed to convert 2D image features into 3D spatial information. Finally, a
multi-angle 3D reconstruction algorithm is developed to achieve accurate positioning of internal
defects. Validation results show that the proposed method achieves a relative 3D positioning error of
less than 0.3%. By simulating actual DR inspection, this method enables effective 3D positioning of
casting defects and offers significant potential for engineering applications.

Keywords: Multi-angle inspection; 3D defect positioning; Virtual imaging system; X-ray inspection
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