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The study of the stereo X-ray system for automated X-ray inspection system
using 3D-reconstruction shape information
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ABSTRACT

As most the scanning systems developed until now provide radiation scan plane images of the inspected objects, there
has been a limitation in judging exactly the shape of the objects inside a logistics container exactly with only 2-D radiation
image information. As a radiation image is just the density information of the scanned object, the direct application of
general stereo image processing techniques is inefficient. So we propose that a new volume-based 3-D reconstruction
algorithm. Experimental results show the proposed new volume based reconstruction technique can provide more efficient
visualization for X-ray inspection. For validation of the proposed shape reconstruction algorithm using volume, 15 samples
were scanned and reconstructed to restore the shape using an X-ray stereo inspection system. Reconstruction results of the
objects show a high degree of accuracy compared to the width (2.56%), height (6.15%) and depth (7.12%) of the measured
value for a real object respectively. In addition, using a K-Mean clustering algorithm a detection efficiency of 97% is
achieved. The results of the reconstructed shape information using the volume based shape reconstruction algorithm
provide the depth information of the inspected object with stereo X-ray inspection. Depth information used as an identifier
for an automated search is possible and additional studies will proceed to retrieve an X-ray inspection system that can
greatly improve the efficiency of an inspection.
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Fig. 1 The stereo X-ray inspection system
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Fig. 2 The Program GUI for the operation of the Stereo
X-ray inspection system
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