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Phase retrieval method of in-line Fresnel digital holography

DAI Xinran ,QIAN Xiaofan ,XU Tianjie
(Tnstitute of Lasers,Faculty of Science, Kunming University of Science and Technology , Kunming 650500, China)

Abstract: Besides the aberration, the overlapping with Oth and =+ 1st images observed in the phase distribution is
difficult to deal with, which is different from the phase compensation methods adopted in off-axis setup. A method was
proposed to get the phase information from a single in-line Fresnel digital holography. By subtracting recoded hologram by a
numerical hologram, effect of the phase curve, the Oth image and the diffraction of the rectangular aperture was eliminated.

The phase can be retrieved. The theoretical analysis and the experimental results were presented. It is found that better

phase result can be obtained than former digital phase mask method.
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Fig. 1 Schematics of recording and reconstruction of Fresnel elementary
hologram

a—recording b—reconstruction
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Fig.2 Schematics of experiment setup
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Fig.3 Experimental images of onion cells
a—hologram I(x,y) b—image of I(x,y) c—smoothed hologram I' (x,y) d—image of I' (x,y) e—wrapped phase of U(x,y) f—wrapped
phase of U'(x,y) g—wrapped phase of U(x,y) - U’ (x,y)
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