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Study of the reconstructng methods of the digitaloff-axis lens-less
Four ker transform hologram
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Abstract: In order o mprove quality of reconstructed images, the common algoritms used © reconstruct digital holograms
was studied by means of comparison According © the theorens:ofholography and linear system, the reconstructing methods of the
off-axis lens-less Fourier transform hologram by Fresnel'diffraction fomula and by the conwlution method based on Rayleigh-
Sommerfeld diffraction integral were studied through simulation The results show that Fresnel diffraction fomula is still correct
within very short recording distance, although the{ traditional Fresnel approximate condition isn’t fulfilled The characters of the
fast Fourier transfom of the free ace mpulse response are different at different distance, 0 the quality of the reconstructed
image by the conwolution isn’t perfect FoTthefmicroscopy by off-axis lensless Fourier transform holography, Fresnel reconstructing

method is better than the conwolution method

Key words: holography; dens-less Fourier transform holography; reconstructing method; Fresnel approximation; Rayleigh-
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Fig 1 Schematic for recording the off-axis lens-less Fourier transfer holo-

gram
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Fig 2 Recorded rectangle object and intensity distribution of reconstructed
wave field with Fresnel app oximation method
a—object b—X =1Imm c¢—X =0 5mm d~f—intensity distribu-
tion of cross centre correponding Fig 2b, Fig 2c and X =0. 25mm
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Fig 3 Intensity distribution of reconstructing wavefield
a—d =dnj =21 49mm b—d =2d,;, =42 98mm c—d =d. =37. 41mm
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Fig 4 Intensity distribution of free gpace transfer function
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