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An Accurate Reconstruction Algorithm in Diffraction Ultrasound
Tomography Using Kernel Convolution Interpolation
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Abstract: To overcome the shortage of the conventional bilinear method in diffraction ultrasound
tomography reconstruction, an accurate reconstruction algorithm is proposed by using kernel con-
volution interpolation. The first step of the algorithm calculates the reconstruction data by Shepp
and Logan, and the kernel matrix obtained in the least squares nonuniform fast Fourier transform
(LS-NUFFT) algorithm is used for the convolution kernel. Then the kernel matrix is used to in-
terpolate the non-Cartesian sampling reconstruction data into the Cartesian grid. The image recon-
struction is finally fulfilled by 2-dimensional IFFT. Comparisons with the bilinear method and the
Gauss kernel convolution method show that, the reconstruction error in 2-norm is reduced more
40% than the bilinear method, and that the reconstruction time is shortened about 50% compared
with the Gauss kernel convolution method .
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