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Restoration of Three-Dimensional Microscopic Images by Estimating the Point Spread
Function with 3D Blind Deconvolution Algorithm
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Microscopic images contain not only focused image of the corresponding layer of a three-
dimensonal object but also out-of-focus images of the neighbouring layers of the object. We
expand the two-dimensional Fourier iterative blind-deconvolution algorithm into three-
dimensional version and apply it to the reconstruction of three-dimensional microscopic images.
The feasibility of the present method is verified in computer simulation.
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Fig. 1 3D Fourier iterative blind deconvolution algorithm.
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Fig. 2 Reconstruction of a thin object. (a) A model object which occupies only one layer perpendicular to z-axis, (b)
a blurred image of the model object, and (c) a reconstructed image obtained by applying 3D blind deconvolution

algorithm to the blurred image (8 iterations; §=0.9).
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Fig. 3 Reconstruction of a thicker object. (a) A model object which occupies adjacent three layers perpendicular to
z-axis, (b) its blurred image, and (c) a reconstructed image obtained by applying 3D blind deconvolution algorithm to

this blurred image (6 iterations; #=0.1).
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