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X-ray computed tomography (CT) has been widely used for nondestructive analyses for industrial materials
due to its capability of scanning the internal structures. Recently, its application for deforming objects has
grown to be enormous, particularly for destruction processes of lattice structures, metal foams, and fiber
reinforced plastics. However, we can get only a limited number of projection images for reconstructing time-
varying CT (4D-CT) volumes of such deforming objects. Owing to the limited number of accessible
projection images, the method of 4D-CT scanning has not been well established. We overcome this difficulty
by morphing an object surface of the initial shape before deformation. In our method, we capture the initial
shape accurately by the ordinary CT scanning. Then, the surface of the initial shape is consecutively morphed
between two successive time frames using a variant of the level set method based on volume fraction that is
proportional to CT values. The level set morphing is applied to the voxels near the object boundary in order
to adjust CT value integrals to the detector pixel values. Eventually, our method reduces the number of
required projection images significantly. Furthermore, the morphing can avoid time-consuming CT volume
reconstruction to reduce the overall computational time.



