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Incoherently illuminated or self-luminous objects are composed of many independent object points. Any
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two points from the object are spatially incoherent whereas the two beams from the same object point are spatially
holography have verified that this technique has great potential in non-scanning fluorescent microscopy, incoherent

Incoherent digital holography is a technology of recording holograms of incoherent objects and
reconstructing three-dimensional information of the original object. The hologram of a point object can be formed
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based on spatial self-coherence of the beams by suitable optical beam-splitting technique and the hologram of an
extended object is the superimposing of all point-holograms incoherently. The investigations on incoherent digital

demonstrated and some typical incoherent holographic imaging systems are summarized.

color holography, and incoherent adaptive optics. The basic principle of incoherent digital holography is firstly
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The key imaging
characteristics and research progress are analyzed and discussed based on self-reference incoherent holography.
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Fig. 1 Schematic illustration of incoherent holography. (a) Superimposing of FZP projections;

(b) superimposing of FZP holograms
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Fig. 2 Typical experimental optical set up of incoherent holography. (a) Modified triangular interferometer; (b) FINCH;

(¢) modified Michelson interferometer; (d) M-Z interferometer
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Fig. 3 Longitudinal resolution characteristics of triangular holography. (a) Resolution versus magnification factor;

(b) resolution versus radius of hologram; (c) resolution versus recording wavelength
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Fig. 4 Lateral resolution characteristics of triangular holography. (a) Resolution versus magnification factor;

(b) resolution versus radius of hologram; (c) resolution versus recording wavelength
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Fig. 6 Best in-focus reconstructed images from holograms captured with different methods (Af=5.3~24.9 mm).

(a) Random pixel method; (b) phase sum method; (c¢) random ring method
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Fig. 7 Imaging comparison of USAF resolution board from standard microscope and FINCH. (a) Standard microscope

image; (b) zoomed in results of group 8 and 9 from Fig. (a); (c) digitally linear reconstruction of FINCH hologram
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Fig. 8 Image reconstructed numerically and its intensity profile of a hologram from triangular interferometer.

(a) With bias and twin images; (b) without bias and twin images
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Fig. 11 Reconstructed images of pollen grains from holograms captured with short reconstruction distance.

(a) With disk-windowed PSFy; (b) with Hamming-windowed PSFy; (¢) intensity distribution
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