Journal of Control, Automation and Systems Engineering, Vol. 8, No. 1, January, 2002 21

USART tiHol| 2|t XM HAlo 2 2 E| o] ALK

Ex'“—‘l S I~ '%I

Three Dimensional Volume Reconstruction of an Object from X-ray Images
Using Uniform and Simultaneous ART

CYEZEMAYY UEY

(Young Jun Roh, Hyung Suck Cho, Hyeong Cheol Kim, and Jong Hyung Kim)

Abstract : Inspection and shape measurement of three-dimensional objects are widely needed in industries for quality monitoring and
control. A number of visual or optical technologies have been successfully applied to measure three-dimensional surfaces. However,
those conventional visual or optical methods have inherent shortcomings such as occlusion and variant surface reflection. X-ray vision
system can be a good solution to these conventional problems, since we can extract the volume information including both the surface
geometry and the inner structure of any objects. In the x-ray system, the surface condition of an object, whether it is lambertian or
specular, does not affect the inherent characteristics of its x-ray images. In this paper, we propose a three-dimensional x-ray imaging
method to reconstruct a three dimensional structure of an object out of two dimensional x-ray image sets. To achieve this by the pro-

posed method, two or more x-ray images projected from different views are needed. Once these images are acquired, the simultaneous
algebraic reconstruction technique(SART) is usually utilized. Since the existing SART algorithms have several shortcomings such as
low performance in convergence and different convergence within the reconstruction volume of interest, an advanced SART algorithm
named as USART(uniform SART) is proposed to avoid such shortcomings and improve the reconstruction performance. Because, each
voxel within the volume is equally weighted to update instantaneous value of its internal density, it can achieve uniform convergence
property of the reconstructed volume. The algorithm is simulated on various shapes of objects such as a pyramid, a hemisphere and a
BGA model. Based on simulation results, the performance of the proposed method is compared with that of the conventional SART

method.

Keywords : X-ray imaging, visual inspection, ART(algebraic reconstruction technique), USART(uniform and simultaneous ART), 3D

reconstruction
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Fig. 1. Solder joints in a BGA package.
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Fig. 2. Multi-view x-ray image acquisition.
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Fig. 4. X-ray projection image model.
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