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Study on Image Reconstruction of Diffraction Tomography with
Density Compensation Algorithm by Voronoi Diagrams

FANG Jie, LIU Ren-jin
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Abstract: A common way for image reconstruction in frequency domain is the gridding algorithm. However, this approach is
liable to introduce inaccuracies and is sensitive to the configuration of the sample points. So a new reconstruction method based on
Voronoi diagrams is proposed in this paper. Firstly, the projection data of Voronoi diagram is generated quickly based on triangula-
tion algorithm, data points on the convex shell with the infinite area of Voronoi diagram is turned into the finite compensation area
by polynomial fitting and interpolation processing, then all the data points obtained the compensation area of Voronoi diagram. Sec-
ondly, the reconstruction algorithm of diffraction tomography using NUFFT( non-uniform FFT) and the density compensation by the
area of Voronoi diagram is proposed, and the quality of reconstructed image has been greatly improved. Finally, the results of simu-
lation showed that there is 27.32% less reconstructive time of 1/4 arc than the time of 1/2 arc in the case of considerable quality
of reconstruction.
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