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A 3D-PSF Selection Method for Microscopic Imaging
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Abstract In the image deconvolution of digital confocal microscopy system, the selection of spatial size of three
dimensional point spread function (3D—-PSF) is closely related to the effect of image restoration. Based on the
principle of three—dimensional microscopic imaging and 3D-PSF model, the relationship between the energy
distribution and the size of 3D-PSF is analyzed, and a 3D-PSF size selection method is proposed and realized, which
uses the restoration efficiency — energy curve inflection point for energy threshold determination. The acquisition
of image and the generation of 3D—PSF of bio—optical microscope objective of three kinds of numerical aperture
or magnification are simulated, and the deconvolution restoration results of three—dimensional simulated cell images
by using the 3D-PSFs with different energy are obtained. The experimental results show the effectiveness and
feasibility of the proposed method, and provide a basis for automatic selection of 3D-PSF for the three—dimensional
microscopic image deconvolution.
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Fig.1 3D-PSF energy distribution. (a) Double cone structure; (b) axial cross—section energy gray—scale diagram;
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Table 1 Relationship between energy and restoration effect
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Fig.4 Relationship between image restoration and 3D-PSF. (a) Relationship between energy and size; (b) relationship between restoration
effect and energy; (c) relationship between restoration effect and size; (d) relationship between restoration efficiency and energy
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