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Fig. 1. Schematic diagram of FINCH imaging system.
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Fig. 2. Schematic diagrams of FINCH with large field-of-view imaging: (a) The recording field-of-view angle of SLM; (b) the central

position of the optical axis for recording four times; (c) central position of optical axis for recording nine times; (d) optical axis cen-
ter is at point O of (b); (e) optical axis center is at point B of (b); (f) optical axis center is at point C of (c).
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Fig. 3. The masks with the center of dual-lens optical axis

in four different positions.
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Fig. 4. Experimental set-up of incoherent light reflection di-

gital holography.
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Fig. 5. Reconstruction images of USAF1951 resolution plate: (a)—(d) are mounted with Fig. 3 (d) masks, respectively; (e) normal re-
construction images; (f) large field-of-view images; (g) the intensity distribution at the position of the red line of (b); (h) the intens-

ity distribution at the position of the red line of (e).
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Fig. 6. Reconstruction images of R1L3S5P resolution plate: (a) Conventional mask; (b) conventional reconstruction image; (c)
masks of four records; (d) large field-of-view images obtained by splicing four sub-images; (e) masks of nine records; (f) large field-

of-view images obtained from nine sub-images.
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Fresnel incoherent digital holography with large field-of-view"
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Abstract

Incoherent digital holography (IDH) is a recently proposed technique to record three-dimensional (3D)
information about the object under incoherent illumination, which breaks the limitation that the holographic
recording must be illuminated by coherent light sources and thus makes it usable in white-light and fluorescence
illuminating circumstance. In particular, the fresnel incoherent correlation holography (FINCH) is an exemplary
method which improves the imaging resolution power and efficiency of incoherent digital holography, and it can
obtain 3D distribution of objects swiftly without scanning and moving. However, compared with the
conventional optical holography, the FINCH system has a very small field-of-view due to the limitation of the
pixel number and size of spatial light modulator (SLM). Therefore, expanding the recording field-of-view of
FINCH system is very significant for the application of IDH. In the FINCH, the SLM is used as a diffractive
beam splitter so that each spherical beam, originating from each object point, is split into two spherical beams
with two different curve radii. Then the interference fringes between the two beams are recorded by CCD. In
this paper, the field-of-view angle recorded by the SLM is proposed and analyzed based on the physical and
numerical principles of the FINCH system. The field-of-view of imaging system is improved by increasing the
effective diameter of SLM through moving the center of the dual-lens optical axis mounted on the SLM to the
edge in different directions respectively. An optical setup of reflection mode is constructed to verify the
theoretical analysis of this study, and the sub-holograms in different field-of-views are obtained by CCD
through changing the masks displayed on the SLM sequentially. Then, the complex holograms in different field-
of-views are obtained by using the three-step phase-shifting method, and the reconstructed images are acquired
respectively through the angular spectrum method (ASM) by using a computer. Finally, the large field-of-view
image is obtained by stitching the reconstructed images in each field-of-view by utilizing the matlab program.
The experimental results show that the efficient recording field-of-view of SLM can be increased by 2.77 times
with our proposed method. Accordingly, the recording field-of-view of the system is improved significantly. The
recording field-of-view of the FINCH system will increase further if the center of the dual-lens optical axis
continues to move toward the edge. Therefore, this study provides an important support for the further

application of high resolution microscopic imaging with large field-of-view.
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