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Abstract The incoherent digital holographic microscopic imaging system based on the Michelson interferometer can
be used to obtain the hologram of object under illumination of incoherent light. The incoherent digital holographic
microscopic imaging system based on the Michelson interferometer is studied theoretically and experimentally. The
point spread function of the system in the recording process is calculated according to the scalar diffraction theory,
and the specific expressions of lateral magnification and reconstruction distance of the system are deduced. A
experimental light path of incoherent digital holographic microscopic imaging system based on the Michelson
interferometer is built, and a CCD is used to record the holograms. A clear reconstruction image is obtained without
conjugate image and zero-order image by the generalized phase-shifting digital holographic interferometry and via the
angular spectrum algorithm. Furthermore, the incoherent holographic microscopic imaging of a resolution board and
onion epidermal cells is implemented, which proves the feasibility of the system. The imaging experiment of the
resolution board shows that a lateral resolution as high as 512 Ip/mm can be obtained. The system is able to present
the characteristics of the three-dimensional structure of objects, which is verified by the imaging of the micron
cleansing brush fur.
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Fig. 1 Schematic of incoherent on-axis digital holographic microscopy imaging system
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Fig. 2 Expanded view of one light path
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Fig. 3 Holograms and reconstructed image of the resolution board. (a)(b)(c) Three holograms
captured at different time; (d) reconstructed image by numerical reconstruction
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Fig. 4 Holograms of the micron cleansing brush fur and reconstructed images at different distances.
(a)(b)(c) Three holograms; (d) reconstructed image when the top of fur is at the best focus plane;

(e) reconstructed image when the bottom of fur is at the best focus plane
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Fig. 5 Holograms and reconstructed image of onion epidermal cells. (a)(b)(c) Three holograms;

(d) reconstructed image by numerical reconstruction
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