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Abstract; When 3D medical and industrial images are reconstructed, the differences of volume data
resolution in three directions often lead to detail missing and surface discontinuous. Therefore, a slice
interpolation algorithm was proposed based on multilevel modified curvature-based registration. With
the method, a back projection method was used to enhance the image details and to improve the
definition and contrast of the matched images. Then, the cubic convolution interpolation was used to
construct a low resolution image for preserving image detail and to improve the matching accuracy. A
new scheme from low resolution coarse registration to high resolution fine registration was proposed
to reduce the calculation time to improve the calculation efficiency. Furthermore, a modified
curvature-based registration model was built based on the symmetric transformation between the
pixels in the slice images to resolve the problem of transformation inconsistency in image matching.
Finally, the Discrete Cosine Transform, (DCT)was used to minimize and optimize the joint criterion
of a deformation field and the deformation field data were used to perform the linear interpolation for

the slice to obtain the slice image. Experiment results show the proposed method eliminates the
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blurred edges of the slice interpolation image. As compared with the linear interpolation method, the
Mean Square Deviation(MSD) of the proposed method has reduced by 40% , which is higher than that

of the classical curvature mode and the time consuming also is 20% that of the classical one.

Key words: image reconstruction; volume data reconstruction; slice interpolation; curvature-based

registration; image registration
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